o®
o R i Wl
solall sa_all

gt (g dasl> daus

14A.

Ty

Vi)



O R



S E

P N ey

lf‘.hg“-l-:l‘-azﬁ-u_,ﬂdl St
et g sl — SIS e
: s e g K
g padllacs el SLL
L“JJIBJJ\F.SU_J@,U_JJ,M\‘J.:BLLJ
:El—-ﬂ’-ﬁm
o 55 Ollie gl SLLLY
Gty ladth oyt LIS ALY, , il oo St
W58 el 3 o) SN

tloasS) o od pdona iy D pzal) La SN S
Ol oo pod o iy S
| ogeas plb ad,y gl Sty



_-*‘:'.‘)




i 2
Ve s
A5 Sl sl g3

o) e G e Al

Y et wer wem sen ees JL.,. J‘_.}'” 4....:. J_,:f-l]l'l W
Lo Al oy olowst 3z 16 sl AL,

Vi L LLLL Y SLTAE ST PRy L. V)
h%ld@gb!)fﬁb—@d‘wﬂ‘;m

1.v T L AT TTRNE TOSNe P QEUSLT PP g1 [

et A LIPS T RUCHIR) JER) (PR i)
1to T TCRNP PR | L BN | B S U B . o 1

3 ool oy Ol O 3 Olulal O Gl o G330
| LU TR C TP PF- N PRI ST,






Al 200,
GV Gl 3 Sy R Gl SLe]






AP

o -y

G g3 ga Bl e gy or ol g3 4] Ll Ma oy
¢ dudeo i dwl i c%l:.u (w4t (Comparstive Linguistics) 4
Cidly Wb ) a0 IO Gy O 6 gy a2 6 ey Ol
| Bty B Q) et I Slaglly

B G 0lSe 2AYN pn ¢ ey A GG ezl g0 0 0 13
Gy o Bl ONple 1 Ol 85 oy 3] L0 Aol (oleedy &y ol
A el oo ladt By 0 .U_gT(,:Al,._l SESA e e g e Slagll
o el Lyl Gl g Solghil 0l iy ¢ Sl el 4

Lo plll JI g — 50 I )Y — gt b bl oof Gl ada 27 UL
KPP L P IS SN T PSR I S W R IO O |
Sy el d o 3 o Ot Comd o IR — Sl 1n
¢ gl TS S L gl B Sl (b} L. oy edl Dys s
Al Sl WS gy L Ll S8 d e Sl g3 21,
e AT Ayl Sl Ol a3 Ll L el ay W Gl 6

DR om W B A a0 B Dk ¢ el s Je clll
oA s T ind T ey L )G 0 8 Sk Lpaay ¢ ot

3¢ ey ged ol oo Y, ¢ ahly dall gb )ty ¢ jJ.:JitliJ!I r Ly

. :ull:ll :.:..1_-\‘ u',n ..;'.-,



05 T Sl gl g e RV

& c;,m ¢ Oemegll Cols oy U O te S 3 Vs U“:u,

kgl y Ty 550550t J Akt izl Jegy i Jadlon & g

aﬁyleJ{l{lJ&}cMiﬁ JTdes o JJJu!i.L;c..JiLi.AJJpJ

¢ Agee Dbk g OWIEe e Wb 4 S Ly A el Iy
il U9la Jlas 4t gcz,lja oo el B3l oy 2l Ly
Greb O Ll patlad) 45y Jpad &t @l Lol Lia 017 ¢
(B3 =)

. (Phonetic Change) (e i 0o Cniegll 3 s LF L2ST Jol
ot 4 Wi, (Phoneme) ( cisdll) oot b gl Rl a1 fe T
Ay G Ak alls ey L ) IT ot ee Y ol 1a oy dall O,
G gl Ly By ¢ Aol b 1 S oy Gl a5 e Jod Tide
Ay ) A

Ol B 1Ay ple T gl p B Olnd Aty Sll ey
AVl et L SR e Bd Ayt slaal a4 Jad
Sl lly Sl sl Gl ks ¢ By Al S et gie Al
gl 225 U] el L pglalty BU Gy A Ay Al Al ¢ By
gl Ol ke pand b2l it odpr LT

BBV st i3] ¢ agl) ] Gl g5 il La O el
.0 g (8 aalc)

el bt o 5 Gy 3] ¢ el Ma  a e OV s i 3 N
C sl Lty ade o o UL Xm0 BPR PR IS FT-A

| G s il
K gl

-‘t_"“:%ﬂi;!_}'.':‘ gty ¢ gade ey t;:.-l.-ii, IR PR TP Lo (1)
,LL’..LII::.{‘LCPI:*-JGJC‘J

{



Ul
(d) L (d)>s (1) & ! Fsaeallasdll g
(d) o» _(d).‘.) (f)dﬂé;l_.-‘-ua—,?u!stgj

—t e

(1)

rlleol ¢ B ol Bl Bl G Vsl Sl

B33 A tgaemry « €L SV p s Gz o sladill g il
PSRRI PEH JOUA 5 S SE T NCH JUUAC SN TR (N |
legis 05 et LAY LAt Lol JLL oballl O3 b sz e gl e
cinll e G g A sy GBS e

Lol ¢ JIy ¢ sl a T Sl go Y sda

oL ¢ Tl 8 T,BL0y Utas gty OB Laasy 7300 OIS 13,
o iy L Dayaendd DU gt LBl a8ty i, L

0o L s 0 dmlall O kb apbesall S bl 0kl 5 WL SlLY1 (1)
e L Je jslly, . (Consonants) ghall e oy bl J g 0l obdls! 2 gl yeallyy
R 1 B S 2] R 1 R TIP3 N E X [P [0 PRI PP Y
. (Vowels) dj,_.,u‘,.L;JJ,_.b.ledJ.\.alsm,.yL.,l‘_,a_,.,c_:lj..,n,,_,t gt Lall

g bave/te 1 gt oY Jeedll 2 2y g0 /Y 1 g IS (Y)
R € IV UL 2 PR PSPPI [P I [V W) P O MNP 7 PR PR OO 3

L LGl L O b St Bt w2ls ¢ L DERta]) 11 o 4l ()

Ll?f:!—q‘j!-‘_ﬂ de —of 0 st Y 2y Frictive consonant) , & f ol (1)
SN I RPYIN S SOV S WP RPN N A 2

S o Wiz T30 A0 & pamiis OL5 ol 31 7)) g o joe VOICRD byl (o)
. (Voiceless) - J*i-” o _;-”’



S EUIRT: JEO PIYRICIUPE T K T R AT S E T

UL Sl ind 0 g 5 o O aily i gt 3 Y] oL
W wi gy e I T AV it fo S ke
NG ol SLBY Yy L L Aslb) ol o g e gy

Y
{ )*—.'.r.-:* Jazs LS

Sy Taally ol @ o DM Sl e eda gy Al o
LEVRRCF ECL LT B R VEVE IR PEVIE COVEN ) SUJL JUP RN PO JR L} R PEWE
leay L . A0S Lsh LS ¢ ilieoy Lyt ¢ 23011 u,J\u
5,5 G V) L gl ¥ oo BN SNl o Y oy gt Sty
cebdl Gl Gl e skl gazis 1 J@Cadlye Sy 0 ST

Sl I Slbaglll g ag - Odl gl o 008 O 5,
sl i Syshs B gl op oy 85 gy - gij.gf\'xm Jo
I Sl e 5 sk S e O by — Oyl
gl Lgal e 5Ty Lo gy ¢ Ay peall Gnglll o AL byl o
LSy sdn L yghs Al

ks § oSle a3 ¢ elldly ¢ DM ¢l of ge Lollasl Jus
‘_,,__E.i)!u.b-f Sl 3] el e

JeYh dllt o — o gl ke — Sl Ly frde Crper EmPRRHE) bt] o, ) (1)
B e LR A PP PR P B Y 4R
PRET T | SO PO, wgtr:ﬂ{l,:. (*)

£01/% & g lS (1)



::J_;‘J'l Gkl
P CHENY ot st ) Gyl M e dial gy @5..11 JLii
AN oo oW ads g JES) ol adn g ¢ engll 5] Ll
S 2 alt s B Lt BT, Gl o ey e sTe g

i
VUL QLS Jparls 0L O3 b 2Ll e o] 0 5,200

055 e
Jaity G it geas Y shsgl e U ying Leous sV L
i g Lo Way L bt ado Ualie Yloit ghil pae
— s Do WSy — e ) el e 10K, L L sul) ) @l
P Lt 3L d] il o g Sp LSy — dls ) QM
c st Siedt Uy LD AN Slsl a4 &y Al sugasll sl
e b= B paall Sloglll G B Cleo¥l i bl La ey
el 08 (6 gy ol sl ded o Ll Sy
G Gl e e Lygks 5 ¢ ey JLY Lany ¢ D81 Sl eI e
. 8w 3 5 oyl
r dUl 5 k)

ol W sle Cliv Jo Wi m o« LI ol Jla
DA Gt agdly - I DU Gt ey L S gt
Sy J5 ity Sy 6 Sy A1 2 LYY LS G 1 GLLY,
€AY gl b or oVl adn e R L L o By L ] L
Jezs S ¢ I Al A3 A Gy8 Bty e

ta Al ol e sl a1 (1)

Sy 3 OLB O b Jait Ly enthalyelar) ol GLAL ol (1)
' el ey SLYI Sz, L

v



prmes Jlast LAY ¥ LAl LU oLl o b wptadl 25l Vs
c-..-a.; Li..(.h} . . i_,.:.ﬂ.-p ":.'u.bu l-IIH.” Mt c.L._-; G (S A Dy
Olonglll 3 St Lo Way L L Zadeds U3 oty ¢ Uis LTy ¢ T o)

gyt sl ozl A G o ) Sl W b = Tl

it Sl o sldl e g3t JESE 3 ¢ gyl s oy
ada § padt dast oL sl G me Sy5m iy JoU Cipe
] Fa b e Lpall Ol G Sns LT Gt ) S5 3 Al
s hiudt aasst Joazs & Vv LI sl v g 1 df ¢l
Ma L il or Ule fo g5 Gtoy 5 6 85 e LI L
Lads™ Caldly SUH) 0L palls L 36 0L el S il ga Gl
L ) 23 gl Ui 5 52 Bngd il g€ e pege 5

Callly ¢ Bl ¢ s R Ol po W) g L b L OMa
CJTJ-:.&-cl.___..::.g- 3 Lo O s oyl of - Lotlatte Ju5 LS — (62
c bt sty AR G Lols g bgie S

o ol gais o oo S AL g J Lot 0t sy
T 1 I oV e Yy €t gl o b bl 5 kA G
K5y oY1 Gkl e oty eday 3Lty ¢ Jhfly ¢ o) 1o Bl
AW el e s aday L DAt Pyt Ny el ay 5

. Jlaaz¥l SV e Jbua Ly Fe g S5

Gl Sl nm o gfiw] £ Lo o (ablodental) 5091 gl ol (1)
olab) 2 Gad L AL Ja

A



SISy ¢ ol sandl (o Jantad 5] sV e yamil
sl G G a5 At gey L Sla) LA s s Y S
RCIUE: TR PRI IPRROR RPN R e R
¢ A adll = o s - 515 S5 Y ol 1 I G,
Y ESWER 1 B S JUPSIE ' PR ERLAR TR T8

o et g - i do 1 Tsls o Sl Gy
PSR TER BN Y RSN B AR PP SRR

Sytan Jo Jormass G Gl oo S G By N depanddl L
b b S b 5 LIS 0K e B U i
oSl Lkt bt Wl @

QU VIR P PR YR YR O KL JLCTIE O -ETEA NP
- DU 5y — sl Bt e Y p ol ('f — A
Cets of sty

R T R o s Ll gbes O

" b y

P 7RI AT g O O o+ IRV KRR ROV JON S I

My ) Lalh sl sleadl ag ¢ Zedde Ul gl IV 4U30 5
—geiabin _ QB s o Y L 5N 080 - e B 25l
el O 56

Lo L o gid Olaegd slfmul, — D all Gl (o5 LIS,
U 2 RN Do V1 oun Joudi et pama o L Ol o]
oAb S el

1l



Loall gl G Olpo¥l oda pphi Uil dded) Liag
S5 e W0ee3leday 50m e Bley Yeio l Slonglll o Lggul i
My 6 8 B Ll SV e of e ] Py
—alad 8l s s LS 2 Tty W Tt sLall &g lasy €l
d gl L SVl adn e g I B W) B U e e
SN G s BN oY ody Al Sl poly Gllt 8 alh
¢ okaliy ¢ 0Ly ¢ S — Bl Y Solaegllly Sl b o2t
g vy
G5 S cSpll St dad f Jbodll Mo ey 3500
LM S eda 13) lagin JS @il Lgi LS ¢ oyl
D0 Laldl )45 3 Ll LolisS foees — U1, Oy S

. R

1Ol gy =Y

Sy Al ¢ DM ZSN Sl o dglll oda il
Bty eddh p ¢ omadll LAl G Wlhsy Yzt ol
5t My emdly ¢ ST 3 ey Byl My gendly ¢ oL eV,
‘ el 3 BLbYE

Py ol B A el G g 5,a Y
s ¢ omendlS ¢ B DoV gy Blis YU (Tlngd oazs 25"
¢ dy ¢ SYMae Al gB s ¢ G0 gy ¢ aadly 1 S5y
Al et o ST =33

\e



S bl e iialy (& s ¢ plall adgy @ e dID 5 025 Y,
Bl L L leatlas i) aalld) ods A VRS BURP! | - UL RIS
¢ oV ads g Letbeg) et Tl dl GBLU s Toie Litid
CCagadlly eVl Ghlae Ly Witz 3y L . bt fey e,
o el g Wl KL

oda (lo Ahibodly Lo Wl Gl 4t Dkt Olngd 5,a Y,
CQAl JU Gl Sl el she] b ¢ DI oY
Bl Sl o ST Bl Dl LY g T

ZEJ.‘.:xa_'g-.‘J_‘L:JU
JP S PP | PRSPPI S DT TRCH JOUK VR
Qi e ¢ L0t ) e sl gl @l G L5 asy ¢ 5
..C—JL-A ‘L:.:.L”J ;J:;.'L\ll, I'.(_élﬁ-_, LJ.'.:u;f. ua_!t;JCJ.:.UI_,EUA.ﬁ:-J.}-J
sl e LAl (I, et B Ol e ey
ophd LSy <Al i eaze 5,8 e Sy S5 ity
wi;_.._zfdoﬁlh.uc’l.:ﬁ_,..p
:;U;Lﬂ't‘_;h.]—\
Lol G ol paad Slie e Y s £ af L s
, : : :
okis Sy f ol 5 e st ool oL W gl Gy o
L : P oBL B e Dy
- ﬁ .g. . - ’ - ’.
RN I - R VA R
;oﬁg{u;;qmn‘_;w\..}.Eml’éc@ﬁcamco.,fm&;it

1)



®

1 . - - o « -
cf&ﬁ%cﬁ&ic}\bcgﬁc “))._JL;T.‘__‘.LJc‘;,.:JL..i

¢S U ¢ e Tl @ AL ¢ UM ¢ et ¢ ol ¢ Balagy
el ‘_',-_JLEco.:.'u)U
in oY Lolew o3l 52U Lol 1530y ¢ A8V ads dusy
A e g Gy B 8 o6 U OF e g
e U5 1 6, Sy 5 e § @M G g
e M dodadly o O B3 OV Gl Ma 4 ey Yy
sia UG L L ey ¢ peadl B Jady Ll 1l
i T G lisy Y e e sl gzt Ot
Gy AT oy G Wl Goglll ada 56U L0 3k Iyl 4y |
CIWISUTE SF QUi ORI FF YR I L JFCH S JUIIH 3
L d oty adl la U S 2 el oyl ot
31 bigy s ST L e iy o gl 5 U oda 0T
R CR IR PRSI P PUATN
Nls JI gl Y 2
Slhs b Il g £ B Bngd a0l AT L L
Sl OF ST L Bl o) iy il Lp W G 5 LN e
B gl § Ghty a3y I 5 4] ety Bl SLISH
Yl
RN i FPRY NPT e | ISP T
Gy el 3T 2 Ul Gl Bl 2 g
(o e O ) B G5 e IS ¢l s (1)

1aY 1 ple i dabe 5 50 (Y)
Yo o (r)

\Y



_d,....lg.n;\:.u SLodl r,..m_»....;:c_.:__,.:u;.u (_9,-‘1!».’.41
el 0151 Lo Lo olusba — Zelondl Y30 = sl el

o S gl of ¢ 5B LaliSe ey ¢ AUW ola o iy
g GV L gl Gple ga o Wi bS e b 80 dngd
< Lalasy 2o Al sl l‘:L.:, L) Cadlyey ¢ Loty 0T, 38l
gl LSl dpts § Al E Cailye oy

1 Gl b o e AU Juzt g W g S s 2as”
Lo sy g o 321 3 5l 0 o Rall JUaTily € 21 GV )
e

L OBl SN s b oy op 0 g O il gt OF (o
s '-'u:-mm-i«.-b-”a-tﬂ s pang Lony ¢ (5l (b pa Ll
T S T o I PP X1 JCHN WP RN
e adny Joizy (oo sl2) L LW LES Jpols OLUI O b
of JUBY 5 Sy L Al el e il il gl
cokd) Wb By o g AU Gy

oot G L I ] D S i 8 Eagd 5,0 Yy
e b Lt Taue Ul 5 palalh ea § GSTles 5,857 65

4 G2 Slngd 093 5 allll dgy ool r gadll Ma s iy Yy
BL sVl 5 gy Creedl G i 3 © 2 5,500
g pedl g

A sl ol il gl g] S a0 (1)
\Y



— 0 Olgd e b - Ll Sl Y I Gl ey

A g o cadt Olga Gany dy ¢ A gradl Lo Wl L O e dy
c A

P s il Gl e 2y el oy o

o 0 i @y e dYy STy Slaall G Sy s

Vs I Ghi Lo 35 b jeais d3 6 ol ol 0,30 13 ¢ 2l

ored 63 3] I o il S0y LS5 it gts Laf s
AR Y]

Mo Jily DL GUBy LA perdy iy ¢

Vsl e peasil Mgy ¢ S 45 el

it 53 g s Pa, Iy oty 6,500 .
Y. v
P e gl sl
{e) _ . T s s L ., & -
R (-J)S.-A.U P -UJJ'L"JI'JO-‘J'L"JI'}L}-"L’JI')LH'L"“ »

£ ¢ a
56 ey s o BB I ey ¢ ey o dzo  Jl .

45 d

rav /s digyls ol ot Wl (y)

L S) ¢ et (1)

LA AR U 1KY PP YL ([ A e § €
(@) ¢ el (2)

LRSIV ARERN I [ REPYC IR 0 oy
Yo /) 1 andi jlali(n)

1t



o G 5 e iy Sllys (e ¢ aad ) L gy

o Jeb Gl ML ¢ lins Ll

BLA ppee UF e 1 0l o 06 1 O ) 0L 5l
SR Y QRRR RV TTORP DI PSRN O S Y
DS Ot e G GG Lt e o e

314-'{4"'1 S idky Byl SL :—JL:’“J

JU . IBL 855 a1 ¢ gy W es s d U ¢ I
(Byde 1) m«:..ﬁ)w,ascc,ﬂv,ufwfrj:uaa
WL Gl By ¢ UL

el o) O)lphs gl il B G i Rle O
el iy dorbizgn Yoy i3y « (Dl 5 oy Gt 10 40y ¢ o
C eadl By ¢ JIL
e Gl e s LY o 1,
AT oy B 1 Gty Loy Jodl w045 10
o de ¢ Winal 9l 3 1 Cpatty « B 0,5 1,0,
LT LS Gty UG oy, st ot L

Ao e el bl Y o Gl i e gy 0 ,m 1,0,
A gy it o

o ¢ oL G il S gl (1)
o4 1 il Ll (y)
Ve A plall (v)
Voo Al sl (5)
VA all (o)

\2



SVl i ol gy WL gl 0N 5 0 503 155y
Sl g3 § Dl oo 2 QU™ e L 58 s
iy G Gpdd) bl e Ll Wl e ¢ 2nasdi L
Gy JUDl LA Eondl Me e d i WS Pesg g
R TR E
O gl Gl 0,30 Bli o) § St b 8T T ey
¢ 3y Slangd o Lls ey B ne B ie-ddébbéfo-;*f
Lol o Sptdl oS wly ¢ 2 Ly Sl § dte St 3
Rl 23 gl

D gpas s Ll gy

G2 AR G Sl g ey - Gadl 305 dmgd S8 13
B e Gl Ll SLAN S e s 05— Dl 5,05
A Wt IS LeaS” Slahty By S0y SLAI oy Ltds 3 kel
P [ PO PR By JPJES SRR EPPS JENE JUYSR S
L el Tl GO b By ¢ g Wl el
Tongll @315 go b Se L L BLAIL LeadST Ol Eumny B sls
Y

o ol ks (y)

A NI Er A (EUR Y SN o R I P SRS PR N F RN L 5

aliy oy el O G GIBY Ll 2 § S e IYPREL IT0 PN PR VY ()
gl B G ST LSS el o3 g

el adl g GTL RS GGl alali U gz st LD alad ade 20t (4)
ol g B3 b (Y3 Aty 131 St Ll W g pall e S U5
b Gl Tl )5 A i Gk S U s gy Vodsy

k!



g lh s bl ¢y punldSV OB L e Iy JUY Lty
% OP%:UJ:.E.:&&}J‘ Greg) G OLil lguy ¢ eIl oeeadll
DAl S SUN g T L daed)

gy c.o,;._ﬁzu“ Dadtdl SLAIL 3 ,me dangd 4 Ol LSS,
LAy il G loatds” Vasts caste s et aes L SW ey
A Gl g G Sl LS L 5 Engd d LRy L
Las™ e Blay) als djs .. B3 ¢ e 1 Ofyks ¢ 3
LD T S oW e LY € T 5, LAl e

. . .._i "
(Feail) 3 s ¢ bl 5D 6 mw dagd U Lgmmew Al (L Lody
AU

ol e T ot Sl gl —

2 £ - J‘l
.jﬂ‘)#‘&“ﬂgﬁjlc J,G..a.“i —
.(‘3‘5:;.5{:?5&.; —

% i “

cawyyy Bamy ol jadeey —
c_.af:..__u\gict_,a_.,:_._l_
)l:.ngTcJ..::.. -

uJiH..d,,JIqL_th.l.,_._,, J:l:;n.’ll-_“l:u_’.iu‘l __Up'J-ﬂ‘_",:l:_.u‘i.‘iJ:u-rJ!(\)
J.:sq.UJi‘;a-f')L.”L_lo‘f_,.-d.gJ.:-dJ tJ:_ng;L;Jiu.ﬂJﬂliJ)i,_oui he o
Ty

VY



a E . e RTH . &i . ) .

Lo elal sl OF ¢ 5 2L00 Lol ey ¢ B2V ol oy s,
e 2 gt Yy | Ol o gl Ly 3w g 4 g IS5 el
TV S I/ SO H 5 ae Y e
allasl

z e B 7 e JUS) g3 0ol Bl AN O s a5 2087 L
Sl Gho o dlibe ay A Tie nlST woo LI
BRESIP

Lt ot bl ol Cob o o sag 0 oIl i OF 0l 0L,
Ll Jynty OLU U bbb il 2 3} SLL el AU a5 ¢ LI
Ll Uyl e 0Ll Jladh ks B ez (oSome £laclt L)
Lg.!LE.:.}l Lj ‘LE.“‘ C,,ELT)L,- -LE} . . E-L-I'-..Lﬂl DL_,Q.H }A ‘_g)l}_‘j_ﬂ Q:J}..\Q )J-L-ﬂ)
J.n_i.'_l_, G j"'—] oL{zETJ LiJL: C:::_T).z g,'_,...-:.- [4 |+-.o ol J.(.i d,;
LEL;:-’}"' ;L,c_..ﬂ l.:‘v; &5'!.?;‘ L‘,lap;.._t 'l,c Ll.a, . . 4.!:.'..4-!)

Pl 2 Lay

- . . F . R . 5

S A Saegd e Yok gl § 15 5w 3 e Ty c.sw-b‘-:(li—
Tl § St WS ¢ iall Syl s sl 22k 3F 01 o
© bl Ll sl s Jae G gt L s dol 3 D all
¢ Lolodl Slilly ¢ gLl o ol L Leball Sl

ol R v S e U R

Bl g op Gials Ly Gkl TonglS” S L 1ol 042k, e

Ol Sl e Wold by 52n ToglS” aasas Bls L)y L 8
TP

YA



ol o7 e p gt B Lo 2N il Jar ST WJigu s g
Lagl s ¢ sty adles ab 12 3ol ¢ e dlad oy =
’ oLl
| AU Lt e sle el Attt Ol
A s oy e ol e o Sal di gy
Mlals sl Juts Jasie -si 110
(7).

L..a_l)_d..o d,..af!)f- {LLJ).A.J 44:).! JLR_L{. C_LH U,Q,JJ.LJI_’.L:JJJLJ‘ ™
dﬂ_‘r ;LEJI_,,GLE_TI:U':...&H:;.\'? UEE‘G" »

] £) - kY

AV IPPNU PO P YO PE JER-L-u P ST
¢ ] H - .

hin V) ol gl g §37 3 ¢l a2 LAl o253

wrezs eli )k J.f._'.il) ¢ gdusd e s _,_j LIS Ly 3 odag

2 (i

L J_ar. HNA- _..;

¥

Ji-_.a.o-) J.:.a_, ....nﬂJ ;ﬂ
-15 J.::-J..'l IIJT 'I_'bl a:o)_‘,lz.‘ O r_:l.au.i-b-— L;UJJL.H_.’ u.a.‘,a;-..” i'o_- Jj).
LA e W
= P R “JJ L.__...LL:J- ‘ul.f Zhom
sl ob ¢ G L ey A s e il
'(.'.S:J3,,a..unJJJ:—i:-:+UL..A#oIJ :._:....‘.‘l b}h_, L;LJ'IJ:-. '*-

L}gé_}j; uL__‘,‘l é;____,rlf ‘._:;).,J'i olomy) O iy} $Ui3 ui.(JhLG_;-L:'N

.-LI&LJ‘,_‘;mL;uJ.,-L‘FrJ

(oa) s O YT /1 s ol W e u s G gl (1)
S g @ m o SR ) vy [ v dadl s 8l T ()
o) vy [y sl ()
C(im) s aaR Pl v oy I gl gl (1)
 (fdm) 2 gl () (i) A 0 ()
tee [y Sudkl g 3 Ll . ;_Jgi;,_{(v)
14



Y e
Sy z -5l Sgaliiay | AV
Balad ¢ ostmac s e QL] (d) o | ity
RSNt | FED =Y FO P

L4 SLall Spe Sodey VAR Sl St sSH g Cewys letie
(Fricative) L;L‘f\'.:a-i ﬁ 5  {(Dental) LjL'....T Cgp 4_112
il ;iaf, Ollll Lo b s 0 4 e Sy . (Emphatic) ‘_:,‘.L.-
Il G gl oLAll S O Cras i 138 Gay L L LW LLI
CV A G e s

S a2 BN VeV ele A5 g A 4 oceLd ey
LIS LA Gl Ll ¢ Lallasdl e T eyl

S Ll 3 2 AV L G ) S04 e
Sloeg) 38 ganee  Gupis s Y &1 (O 4i g .p-) TM. Johnstone
o Pl otk LeadsT 3] slally il g a5l G2
Sy L sl ‘_},:f wFlws eIt e 4 G 4 L;.;f_ L
O Sl s g de T U Loy o iaate atmngd Vi

RIS sLal Cge gl 1 lagie K i all jalasdl G ey
pUMy cdy ¢ aodly ¢ LT g oS £33 Sodl W ki

Tr 2 RS gl pelas }_}J‘J~_-=.: :

CLUL g i Je el s Lzl S ag L NG LG 2 Old G oL (1)

A ety LA B ey ) g et e s Gl Sl Rl d gt )
CCpave = aaras ¢ ot e alsh — pal ol 8 5

.



? - i ,." -
Sl .. A @Ay Sl 5 Is e GYy 0 g A
1l d ¢ Lpall TngliS) (I S oias” s stall & pn
‘U-—:-IL‘«-H'}.-QLFJ‘J::)J} ‘ J.:.-L.i\i At c“...a L0 | I PSS 8 yiw Byt i
.. (_f;J:‘-f S B¢ et Ay
b 3
gt § gk ¢ e 2 Lanew O B2V Laay L legis
- £
:u,'.___a_ﬂi L‘Ui Lj dj}gl' J:u.'J'l df: [ JL.A..“_.: :.:JL'..H 9.5) & ;'llz“..i d}Yt
v . & .
&LLL!L: Ljf\lll L} Aimg. u.;’f'hﬁ 5.45}}:'»]1 Pl .‘tﬁ:_:.lic.]'l J.El'u —
A e s 52 LA G e § aznees
¥ é . g |
e = LGN L3l ella ge - Bedy a7 g
. A (1) -’ . - : .,
A4 Sde 56 0 A — “:j:‘f.’-‘é m":”ﬁ""" B Ly s — o Al
. ol
gl TS 5 5Ll sy Liny
Cgee T pldly aes b W olAST 150k 5 a4 oLl
Al O Ol Ol e ey ¢ Golea ¢ s ggana ¢ )l it
« . : ?
Elanll o Wadarn OLBLO S Sy ¢ LaSour 1A Ll LU J 0l
v o T mie W82 (it d‘i\'“
Oest 0y Aggee s sye oLl oda Jf 1S B,
Py Uy
Gl Mlas el ol W omalb Gl gy Gl o Br oL 1L ()
Ll it OF iy oty BLST, 53l ad Wl Jle b a g 3-5'-5: o= ol e
LG g LG LT 08 N T el Bl TA A ol 2y L LSy
RN C P R I T I RS O TR+ 53 P S o T R 49
. ( Light ) ._,}:L‘:“
bt e g (1)

3



L™ 2. ,(_g)b..éji‘_;‘{..t.--.i.tc.:,.p 'SJ.'..u:.{-.‘J 3 slall C_J..\ .
uflg.o-'l(_g'l )um‘dj.:)xUUu.ML‘_L.;)

TCETRY 0% PR TS IRV JOW N Y QAP S
B Iyl o 230 03250y w0y Yooy WS Lyl 5L L LW

O 4N Ll by ol
. el el o ds by O

SLAEUT L D pay 35,0 i g 5, B T bt of J ¢
. (Y’LSLJ:\.“ .._.M.l:v bl J}JJ S 45 BJ “a 3.....:_,‘]1

(AT .t lgg 25 g* ui:»..‘.U'-) el b-..‘J g slall Ceey Wl

‘U‘L""'JJP""J")UJ"'”{A":?J?"HJ u...;a“.._..__-.-d-dlzﬂg_wjl

L;g.«..v;_gf\“ CLJ.A“ bL.-.” gJiJ.bU gL_.Ui :_JJ.a u...-&.--i.:-)pu

\.l"ll_l.oJ\ Fdw‘bm‘ﬂj-ﬁm‘l PRI L_,._.:n_f
oL [l

J,-.su W 1T

.-; égjhaj-.s 1ia 4 et e Ls,uu
i L.;J%_&_;lgf .L,# S gn '(IE-J:..u ) LL;IYI 4 s : E....ajld - \ '
L ST s S () Ll
A RS RN :;l.-..f-(s,:wh_l,f\ﬁd;,p tz AN G
U1 Lt ol g oLt
gi,;-..f, S b oy o sl Chas i () LW g,
L e U g "ol o By L 0N g e F T L T

gt 4 padlld 6 Ll by trafie o beadld C.—":"i" g../y . 4,__,_4’..5‘,[{_(1)

ra /v- s Juall Cfix-".t:{r « gum ld (¥)

Yy



lpr Glass (1 Tty JUL Gl o) TIESE Y S e,
site T, Lotd Tl slalt ghts el & § LS L ey ilieay
G Olng e by Sl gl G el Lolday L ol
Tt Gy B9 ol oY1 0dgo gk i Teglly s Al 8ol

Il e Tz Ly Tt u,a Ll i ¢ paadl G U

‘.‘..L.o, (S-H bL..é.”) EJ:"" :.p_-q.] Lj JL.;H-H L','l:_r L'Jﬁ‘.' L;j\.;-\.i L’.f 'lél)
Gl g 3 LA Glas oy OVV 0,5 O Lide O0f5¢ 04yl 4y e

Yoy G LAy ¢ QUL Ly B all Bngd dslalt gass ;Y

Pl LS iyl 2Ll Sead o sl gl (6 may 30§ 0Lk TS0

()

(5)’.‘-")“ »b.-p\” AJJLA}UL”'IUL‘»(JJ'IUAB "'i)"':‘"“-‘"‘{u

. ateral) (e &y b€ Gl O 83T o bt sl

Glall eda Y gl Y alally 2eadll sLall o g &6

C L G e Lt 00 Gl gl e U8 . ey
Ll gl cdils 1 art T Ly oty rJ_uu o IR
O Seadd 'u: ua..s’L..s lagly « L....L-»-, Lu.n gty SLAN o .l:l,J'.}

teo /¥ (1)

1Yo fae t Gham oY Jeaidll £ 0 (x)

ot A Skl &g B pagt 5 g skl Wy o U U G s T ) s (1)
: : Y e (et ..JLJI.J_,.L}I)..,JJJf“I_I

Y



VL ey e s

LS s e AW Sl e sLally e ol L r:"‘f" -

O oLl ) w3 bt gl A e fo et Pl

P A

ORI RN g ORISR VST (RPN JOICES A B

s s i) g Ji Y Ly At G oY)
6 el gl of el is,alt clbal Woas g il

o5 oSy A Gldl adery M1 L pddl agll llazy Yy ¢ e

- - i * - . .
.m,lc_..‘.agp‘_}.;bu'.fc-

i)

Pizdy sl e olall jof spall gkl e oo T

- - 4
ol of ol e T ane a3 Lt Pohazat 5 50 e Lonlas |

L
£

S gl iia vy s D gy el el LS U el (1)
Tl d*-l' JYly 4y 1= e el ey Tl G —OLBY Caaiy vy ;e IR
B TECR ST e P PR T 3

LB Wdil ey ¢t e GRS T gnbom DLl o 3 oI5 L, (3)
ol G e

¢ g S 1S iR ind By A Sl da s i) S S gl de, (1)
. by kil g,

Cu_-.:_cal_,;lél, ORI RSP SN I P TE N L S s F'L’-! 25401 ().
' yre 1o oe (vr i) Lol

v



AT
(§) 7z : adlia iy
(§) z : si—wiady
(iy) 6 @ Gr—dVizedg

Slogllt 3 a5daze L5l Sl gl o B 5 dll cilud il coits”
T T, L1 | e It I [y NP U
P e s 5)_,12_'.0 .

Wieas LTy ¢ 3T, a1 il ,all Oguand) o sk LST 20 W qu1,
WP ) & leeas) s e Dy sl ,dl slade ‘J.ﬂ}"i“
Pl BT .i:_...), ol .E..-) Ty J.:-J:-u- ( .J_:.L.'; AR il u_...__;}..m
RY

d ol gl dust ¢ oliall ods Lan L33 gub oo
P [ (R EgR St JOT TSP ol

r33y ¢ ol gail Q) sl by o 2 3l L0 b e -
AU G AL ay (2) Bl ot LS ¢ 2tV ) didl
ol Sl has B kS WS pall Sl e ST Lk y

- K - ¥ . .

boser 8 Yesd il d] (g () Taldl ol SA2 2 3 e
sy pae g el Lal ots s, 0,

Al AN Jasly ¢ satl Bl Q) Liealt i Guk ey - v

Yo



VLt Bl e gl I TN

x _ e . L
{-"-4\.“ J CJ:-.U Jely sl M d) 4l e Gub ey - 8
-. f v

P el Glai 0 4 A ro-l'luoe),b..ll r_ty\ﬂ sda 3] ayy — o

F
.(ni.-..lj..?)\'- tLJLo...x}f. uj.-c A...J)l-.H aJJJ;-.” 4.....-4 daa-h.ul U.EL-.'

or Sl o N ¢ Lpealt Gl iy e Loyl jlastl Vs,
o oWl c it o i o b ¢ o pma Legs¥y ¢ 2o L
D a3 JU WS aabt ly 502 s drgze 57 )
I S gll Lzl 3 Ly

Ly L (

et O WS ams oYl ads LS s -
Slrgd b gt ot Tar 23 Lo T AoV At ol
LAt bl sl e 5,8 2y e

G ped pdl B G g 0)W Gl il
' PR

gl Jattas § SOl Vel ¢ e Rihi i o
gl € Ly ¢ il andly  pede dry ¢ oy ¢ el

EAPOS Yo JS RS POS [FE PR YRR PR R PR SRR BY 1)
B L..,l-_:,gr 3 "ﬂi“"“f""('." ,,.\,....HL;‘JI;(.L'.;.L-U,;“ : %y all
Y g sl A el O Gy eyl ol xe UL !

¢ Y S A L W et Sk g gl dE b it e Sl ed (Y)
VAV s b= VAT — Y1 2 G Nl e — e b B — O

R LRI AU W HY t,:;t-w—r : 4y g DS (1)

' veos ik S il el (1)

129



¢ 5yt ;.H:.:hq:.il' LA Lo pll el mots Ly L ey

_r

- laid 085 355 i

B N PIFRVIPI AL TR gt P Gl diaie Gy — ¥
. " &

. 'Lj-ji'” CJ)J’IJ < Lé‘jljll CJ‘JIJ 4 C.r.-.l_'.ﬂji Lgﬂjl_, 4 EJ...:?'_HJ'(. ‘_‘DUJ '

sV ¢ WS g Al it Tl U o LS ¢ B ol Gl pa

i E el il d e abl,

SN G G @8 Li e eyl ol 2l el Gy
I.L:‘E‘EU- 16 goml St .\5__.! Jay ¢ aclnd Sya0y ¢ 0,5 A bz &

el WS 4 gl e oy

". ' .
Sollingd ¢ 5 i dngd 3
_ *-'; o

3 (ol paz) Sl ol
'-.-‘:"-i oo t--:-'"
- d:‘..’ d,:-—;
T e e o i) at .
B & -
Ju, Jb
: .;{'!J - d—_-‘;'."‘-"::J
A B
- "-tl'-' ¢ 'Lﬂ 1 - Sgda o
il = $ - . -
- ol [HES
- v - .7 . . .“ ‘A e
silisc 5 ! 24l ¢ U“f’




3 b G B piw gl 3
-3"_;:_ .ﬂ_,;
sl gz
» L)
. ;J"’::H ( :--1,;“-1)0}-
Ju Sl
- - uI'J'C'.' C!L..:?_-—-
°f:“: aJ;.:.'-
¢ el 4y -
T ot
—- (t)e
) R cr

J.J(C-LHJ\-'IJ-J)JJ-JP- J.:.l JJ""JF:J‘:JJJEL‘-’L"J!;L}‘:I:'."'“(‘B
;L!- Kru_,:- ‘:’JJ{Ji.FPIJ;J‘J"C“u“Fi a_,.:"ljc-c:l)lﬂsi_, & E:u‘.“:‘[’!'ll.;c‘.'f"‘
Cogfa eyl Yoo bl 2 () OB 3ol ¢t L5 (] oty OLB g
B et i B AR e 85 rlay

oo SAnliice 0 JBs . L o Je ol Sl s (Sa) o 8L G(7)
] C?J“%:;I.‘_ & :l:.-l)& :J;jl*:if »JLI;JHJ'-IJ L .[i:l.".._v '-~.-'-2:-‘-"'EJ‘J= j_-_u_ﬂf-]-
p LG P LY

bileey Lo gl g g 3 b3 Il Ly, U

PO T U | e RO J PP N J SV Y [ VRN S P 2

VI (IS W RO R 7 ROV PROVI [P I SRRV [ 5 F R o QP b
(o Yisle g

J“““JG""“J"“*‘ Ak  (pmr) @ r"ul—-’a:.,,u?l@.}l Lt § (1)

v i Glrd g 8 it b

YA



Gl g & 5 o

- ey s

4:._! “)J-;’:'

55 fpd

¢ a0 t.b- ¢.€| ) &:1_:. &J_:_
L_J.'JA ' (r)hl:‘e

Jlos db‘-‘-j

,_;L.::.- C.L‘:‘ﬁ

! s

Lo ) .

Qsi..&__:: | ._jgu_;.h:

5 ST Sa8 i ST ¢ ] 5 gk | e @ 1 Tl § kL (4)

Bl e ¢yl 4t plg s Ul i g Nl d s LAy el
' NNE e

N O B o S Pt ] R I ) P R YUY N RPN {9
JE(rsa—1 : W L.""lii:") Jeadl oo g oty s ¢ (_:J..:” 3 S ﬁ_..'i"
ALy, 2o U ol UL e e Y G s el G, e Gile a9
oy . L5y ug — SV Le o oy sl 50k 5 ey O La s 573
AL I I Y- I P CHT N povs d sl WS b bl A s a5
LA Sl ol

(Sl gy u,nrs) AR AR TN C_J.J..'ji, ¢ phth! 5l 5L 4l (1)
I b5 ey S0l (11 1) Lol iy o e a6 g e il
N O T Y e

4 o g (M155) 330 Jod Ll LIS 50 28 () com kD s gl )
JJ-:T_,-'JH:c{-ﬂimbj_r_(.i{,_,‘...dﬁ-d.w:_,_.c.ﬁhp;_J.-t-u.._,‘i_!_.r:l,_.ll., i
| o Gl gl §

¥4



o {\y - -
Jae S
13 '(f} ¥
GJL::H BDL‘.:-UJ
At At

L p Al
s ; .
nJ'LF_’.-' AJ‘IF_,’_"

Jer 01 0t 3 gl oLy o oy Gt Wl aiy L olyr O e e (V)
Sebry gt @ o s Sled pallas Lo a5t By Jol il G 05 .32 YR
ot et S gy o NG5 Byl e Olr ¢ itk det 2 oyl Ol
Log JE ST ka0 85 e b, leinW Db § ol o gmnl 0 Gl el D G 0 e
i g gt Ve g Ohensd

Bassl s o bl gl 0N 3 AL e 2ils piodll LU g Sala T IS ()
cigadl s W LY LA YT (ol ) ol 3o n

S By AT e s gt Oyl o o W peltl ol e o L1 (1)
de o (T2 T s padil ) Jo U a8 phay Lli o 3> b b1 (i) w2

.4 (..-.:é (30 o1 o2 e e Juni 05

ft\_.‘



é):-..li 3.:_-;.5J L’; 3 :'-"-i-! L__;
o2 {(1)r @ -
o E o e
. -
T ™
U“L.' u-*-l-""

J ez LI s oo el el o U sde
IRFY e I 3,0 0 G lly 2 gl

0555 05" ¢ (yoma G5 Gl ingd g el ool Gl ko3 s

A ghay 1 200 0,1 G o Geme e sl ol

¢ Laj.'.T_‘:;'

¢ oW Yoy Y Guf el 2 el 0¥ ¢ awll L oe ity el (1)
(meddl) s Joilly © ool o Je M L0558 b ol Slnd 3 0150 W
P(58) o e L el L s Gy St a0 3 02 L
R (RN g IR S0 B BTN PR | [P T Y FY DI IO S S
o ple Sl Sh, (11 ol g i vay gl CFl et e st JB Y
 aeaiag sl Mo nleti s, Y s, SEFE

G e ol 2 WYty 5o 51508 5T 58 (o) i o oS00 i 058 5
o D508 coiter T oo joud

ga s (e Sskul Y ossk p U S0l e HiT 0¥ d L350 s s p581 U
Y TV NI S TP I s LR o [ g R I P PRGN g g
W Jozet L5 ) Ponall dons § 0% g 2 gt QW H (S ) G ) Y he ) (el
el ek s e f b al sl Ul e 06 0, L ( Fath b 3 P
REEPH Y|

";J""U_”,.’*"u"fuhllff——ngu_—fd_-diulpc_‘J] l""J'u‘._;"(T)
NS e

L



Ll eds JSV AW Tl Al Sl 6, LY s ol
VRN U5 | OV 1 W (19 | O | s
¢ ox J5 G Dl 3 pl) edn o

b'L.<.:3 .. t.'ZJ".::tG.U'I S lobuy ¢ eloizud '..aj Y! ade s O L :n._..J‘J::.“

3_).&[&“ YN oy L~ N ] d‘“‘l)‘l';}i - )_}ifi-“ L‘_S“"J".'” (5},:!]“
AT REPRMTLIIN [ (P My gl s @ dely e SMILG
— g O ¢ s e Lo w8 ,m5 g ¢ d.::_g-._‘:tllz.:w_\lfi i3 yuall
2 L]
B U 5 L ey Bl el olds of - oW Lt g
0 Lghaes r;,l:m: =18 ‘é;“ iS5 el
CRIN LU VR PE I P e gl I ol o gl
- 3 . - . - . -l
a..S-'H 'L§)‘E“J ¢ u),.l\ J.A'. ahas RIREC P (gt li_—.L;.,.y il
gk p2ig ¢ C"‘“’- g5 pais iz g ¢ Tomglll aSlas LI
- e e UL
Z{_;.r_,:_vég u;i&:-ﬁ't.- C.JEJA o8 g\ LIS o Lasll aday
Slrg § s oK) LAl daall Gl - Bpliall pdidl 1T
BJ..<_: ul“dllf-idf‘-.'cl-h-“—" Lsg.i ‘fTGd&ﬁ (ld.ul.inw G_.l:'n.“
¢ gty el a3 Ak tLasl g e gt &7 S I pans
i e o 4301 gt
B Gl Sk iy 0l G e B B, AT 1SS

. SL:.” J.l;. “\7.‘“_.: C,..Ej:; .L;)C t:-i’!_:-u.“-s..tlt}ﬁ d.L?Jf. :l:n.‘l” <=§'
va 1 e peladlaas ) el 0l Tas G 1 (4)

Y



.o.u,»,@.-.js.&]ia.ih_g.quméb.:y”a,_m:ntu)u__.w_._
ol el Lol s ¢ dals JT g Bl ay ¢ il
Syt ¥ s OV el 0o b gy ¢ Ll el i
) 2

ke gl 0,555 22 te b 165 ol Ot (8] J UG (e -

. (Jally boat) 3_1).:1”4:9! axli! CJ"(Lf"J‘: ~__.:Jl_;'a) ;.:,.Jl:- _

TCS ES [ I 1 P

NN o g2 s 61) By 2

S i) >N e _
. 4-EJ>J 2 c\.o_.::-‘:) ‘,lf-

.(-__rzadi _

A A e By e

enlt Ogdhiy ¥ bl oY (i ed) b i
Ll tlal gl e Lo Cenll e 1 A ol 0yRlty e i

J_AT;LUKJ.,;LJ

P
TALAS | aduday el dS L-JQ.: sLazu Vi s of asY oda A e 9

My ool 0y ¢ 3 on bl By ¢ Gmtt uf g

o el SIS 0,5 O ¢ Bassdl LIS G Y

.Gﬁflﬂj}f&h‘.‘

L™ wndl ¢ lgme bolsam J1 6,8y ¢ 3, ol ghs o Lo

Al Ogs ¢ el Bl 4 gheis

vy
(r)



SV d ey endl day <UL gt 3,0 of La s $3 5w Ly
e bl S0 0F 15 10 13) S Oty Y it Lols DL 0
e

r.—»di i 8 Syl peddh b 8 L w1 VM

r"t”*f Mgy S IR e s L Gl Sl g g el
£ [ :g n

sy el o dad s eV S oV (s Yoo &) Gl

§ r)’tﬁﬂ O a..%g; L}

:cmf‘;c r,._'.:c,.ﬂjj

')

- el £, s LFAL .
Clpd oo W U e Yo b oSS o
Wtz oa sl
. l._JJq-l.-‘:r-U;

SN I PR AT (R TP P SO (P

Do (W ot

G Tty pamdl G ot oSG Gt s it ol i 0,55 M Je
gD 5, 1 V0 1 DU eSO e O (s s iy ¢ Gl
o,st:ofu;,(f;_.ﬂ 25 el S 8 B e W Je 045 0l U
ot QLA aldl 5 pladd 5,5

Cemdy o iy 36 Sl 503 ot ada OF ) G o 3 5,
JUCEINEWERF I ROPCH A EREPR SPE SOV PR ALY

Ty s Juyls syt Wb T (3)

() s oY)

Yt



Al 355 6 ¢ il ol ol gonll e Bukon L1 187
gl

YAy L5 peS Bk by ¢ mgnia 5 md o O U,

Rl of S SO el Ha e g Oytedpr .20 ogh Ay
L,S"U"idp Ml{finjinbt}-ﬁwaﬁdéfdtlic ra'.U‘_JJT
cé*'dﬂ_‘i.“}—;—:f"t-_jé-::‘“r{ c_s-‘i—ﬁ‘-ﬂ"i;%ﬂd}-@&-:"

H - . g

A (ﬁ&),d,.:i\_}l Lsn(x&)al_wjgnghsu.l:fi_ﬂl{ﬁ,
O gz 5,401 Gl

L S Y CRVIVE PR U T gt g T P
¢ T8 55 OGBS b § oz o w1

? z

vt Bk 6 2 W Jool ottt OF Goosd €

o5 0l 10y 138 Ly Lo JoThildSs ot g
oy B (et ) gyt ped Wil e Jof UL ()
18 333 0l oY Bl pord G ol adle a1 S
celast; 0,5 ¢ Yy 0,5, Seel 0,500

logs dl cud) o0 2T el oS Tty o ot 0t 1338
Sygd 0,55 5 5,501 0Y gl g B 2 1 oF LY
noyﬁnﬁihfsﬁﬂd_ﬁ‘xztafmfa}:rlcﬂ,.&;i

1

Deaees d Shive 15U 0 G b 0Ly dy1 ) aagi olosy

TAe =¥ & &y Wl Gl s g (1)

Yo



- -.I
f-:-r.” LJ-LJ sL:JL: I-.JJJL” UG ':*'_’JU \SH ‘LL:ﬂ‘y‘ s

Cdgioe b 130 Loras 3 ! u—:-«.m uey 3.5?11 TYVA — A ol

Sld 4 el L¢

3 1 b il Jpazd o 2 ﬁp,_H Jand ol aN . Uajab.- R
G oot o say ¢ Slatadt O La Sduy 1 Sl Slouzindly
Sty i bl gl B gexr s ¢ Sl dngd 3 Gl ¢ aned e
ol
e 3 I s e e Galad) e 0L ‘__..:Lp Shal a3,
de ol 5 LS ol el gaa] G0l i ¢ AW i 050 230
soles WY UG @y LG 8 of L st af e
.. J,.;:Ji et G S LS B gy ok l ajxt_...;suu_.h.l LAl
! Jhlic o 1 el Sy gl 20080} el OF St s
RSP AV SO (PE I (A FCPUPR G [ I S
¢ sl e caplEdh plrmi¥) Gmzd — LBl Candy LS
ed SAET Gyl AU ey ¢ JGVL GUE epalt A of 'z

PR I 1 1Y P [

e s o e eyl O Y el i
G5 gl or Ay dl e s Gl collt T syl s,
T8 0N ¢ W huga detlodog of Gy B 3,01 oda oo & eVl
s ¢ s gl QBn O = oGy 3) Ogeniy gt 2bi Jal e
(U g3 reny Bnias ) g e 1l ¢ majlpeadl a2 O 4

() . " ) .
1S g 1t gy LSJ'-E—-PZU_,-!}-EJ_{.:I;-:{J

vii— o dhey ()

"



Wi Jal of ¢ ool Cigsy b § (ol S st 55005
el Sy et 1O a1 (Gl sl O, ) o s J
u,s;:.u.ts,zﬁu\(}pmemcﬁgugpngéasoﬁ,..;@\,
OV 0 dy . Vasly ot oS 5 3] Koo e oL Gleti e of
G sl e (SO B a5y L 0 Loes ol el PURTPRp AR
. L:,S.- o ) Gpmze ¥ sl {-K:-iLf bt adle] p 4l

Ve B e Bt 20 lin § Dy L S
245 5,0 ode o 5 ( BROCKELMANN ) ¢ olsTy,, » of
FESCE R | PR Gt SR [ QU IO [ QUCNWRRD [ LR KVE I
ol ) Lalomy ¢ (ol el § L Sl

OISy g gl I () A5 tag 01 052 gty
JJGJO?IJQLJ(J:M)MDTL%JJT:Q-:J:\JEJQUH'rGJAdeU&P
2 43 ) Sy 2L ) el i 3l b 5 Y (I Sl
ol kil suoy fl}ci._.jb}....l'n :.?‘Gﬂlxbfi.lfluomm o ke
de dnde WU P Jgl speou L5l Of DLy L L L sy
Gtz ) 0 Y (g ) o Lizae el JU (dpea ) 22087 OF

O~ dl oda egap - ol o0 OF 4 8pm s bighy
(o) Sladl op &5 T g L ST (pen) OF 20

Cotorgy ool 65 4 g Of dmy ¢ Lo, s aan LT,
R JEPRE PP I I UIS JOCINI ICH U< (R NG o QRPN B Uil
Hoe el e 5 S0 SRE- vy bum_

1At — 11 (¥)

vy



ingd 3L Clme) Jolie &L Yngd Steas D1 62 Y1 (5,3
lohies ¢ lgimg S5 J1 62V 6, A ¢ Bl o oS by Gl
ada Lutd Wy .. okl B Al SN ¢ kB ¢ e SO s oy
G Lih U2Vl

$ax] & Cdn ) baliand (350 ) T ClmaD TR 23157
u.b..,rl ay .. sty ondl Glai 15 A li.:sj.LnJ‘:.’, Lnu,j_’_";Jj & A
gy i e Va6 s Al sy de Sdoaas Y sy ds™ 0T Lo
lsd 5 Y gl '3 2SI sdas iy 0,85 olfakll B w5V,

o lgd 3,5 (5 2 g e ozl e Jo ¢ 58001 ]
LAY eda poval alets (1 ALY ol U gam)

 dng

n L ] | ]

A



i

A s hnd 8, MV dnd 3
= . e
g AR I T I O
(g) (k) (@) | (g) | (¢)

i.ih,iUTJMJEJ'I 5 e 4 g u,_.x.:...uf Ca.:f‘;:.!'l amgl) Pl gl o e
Tdar ¢ 2SS s ot of ¢ ol Sl § Bl par st
Clbfy oo pptedl At E ossT ol A aT adlsy les” gax d2
oo damgly OISIL g Glaiyy ¢S @-—e{OT sl sl g o

CORTE QST Y- IR QS SSUUPSY B U ST IPUPSS PRCS| L P
B abl ek, oL sl e or Aol il bl
Doaddes 0I5y 0 uﬁ)\ll«ullz_:().l.ill GT)J:"E‘“@. M ”:L_ﬁ’-:l""“
PSS B (ol ) 1) Ul o2ls o o o UG L o3
LYY ﬁﬂu—-;m A m(‘u*::“‘:'-ﬁ’-.'=LJJ§3 R Tt g
TP I VRV SI% APOCT g JC g T 0 |

V5 PR T PR R JESE R JUP S QO gV EI NI EP
S SPRPLILT | PR I

S L A58 N anakt gy o pleyl Lol o Jlars ¢ e 4 40 20 I (1)
s patldl ot doa ol J6s S 5 bl g de b Je Gndl § iy L L ety
:_,thlj_,g....l'._,c;bél,_‘.:}lfb_,;lﬂl:ﬂTJ._,anL,CJ..I_,qu.rLL.JI s{rtosay—1 )
482,54 e L o oW Olady ¢ 521Gk S Gl . W 0 82 il a
AP I 1) WS T PYRPING. s QYN TURCPOU SRV I G301y W
Capl LTS UE p s oW (Y)

Lt



JEEIC VPV RS V- OOV P ELT RN R ER TP
leai e gy Nyl 0F 4 as5 S0 GBLL Ge gyl i, oe catbs
o operd g

S sene e e ) 01 B3l e v L B3 by 2225
SO &y o (il 53]
f daY) e pazdl — )

L Lgze Tl @yl ¢ o @1 o 880y ¢ 3l 3 gl oo il

P ¢ e Ol BN UL DU O s L i3 Ly L L G
s_,.,awlﬁgt s N @) D
Fmadl g2l Q25 U (G et Y
el Al ks b (gh) Gl -
ST IR SR CH U T P JARTRRE TS SR IR
| s Gt
¢ At e Lidlby 1 6t Aoy e AL 1 EOU e panedl ¥

Gt b Lga Tl 30

tler ¢ G b oo S} O Sops L s 13y
oA el 2 I (B) SN
A Tadiia B WH ST py (K) O
clagin S5 a8 dry s
:uu,f,‘a,.ptjfcsiy_.cdf.u&_.‘a;&u__s,
gl LS G Teyes SN e () DK e ey 1 Y
..ucj,ml'-nMgucjftiipnwdmﬁdliﬁdﬁ,
§s



il 1yl e (3 old) dongd OIS 0 OV 13,

b el i35 M ezl L Alyg g i 5 oS0l iy todey 5 s 5

ar gy UV ) O e JUst 3L s e gy — b

vl ollS” fr o L Tpemee Tauts ¢ ol oy o

£ i
By pladl EaaleV) ol by Lus OOUY 5 S5 15, ) ol

£ i F L .
,;1ALAY\Q!FY\5-LA5)_9\:_=AC(a._'ljmu.“(‘:q-ujlf) ljlfuLE_!i‘_;]:.»u.E...i Lili..i}

lged CIE D g G ¢ g LS Lo Alta L Lisd 5 gy
) By ¢ ol v Gl g Gl ¢ Ul o S il

: BIL €6,z

15 Rond BB,V Ao B I LT ) S g [ st (3 2L
_);k—f Dd— | ppadliEn S 2
w5 | as— » 2
osM__% Mo~ :» 83 3
dj._.f\.) ;L__:}-\.J » ‘31—:,9*-3
k"f—bdJ Zc‘:_"-—;ﬁ - G—?sj
on) Eon | G
e Rl A
S| gin |, | we
s | oo faldisasil| 3o
SAS-Y i G-

£y



-

t
L
£

LYl S gee

I
N

\
L}

L .

-~

29 L
\ -
AN

L\\ W

—,

LL

¥
rb—dd-f
5w D

Siefs

_).._.-C

Y

A

5

[}
Y
L]
.\\

8

»
e

i

Ny

v+ G (E‘.
‘E\

Q\D \
‘\‘ILE\

b

sy assal!
7}

3l Ao

w
7

?




siond 3 @0 | 3, M il 3 |l ol o] raat G
Ly . - . L A2
L:S__B_;_j. L_E_gJi_{ s _sald dao L-J‘\.A_)'I{B‘gjﬁ
& & - 27
4—7-'-5/'5 4__.._.5;; : ” A
= .) a & 'f o - “a w A
Iy &SJ..__J: N ias | Jrll@gis
. 7, .
"__94.'.»;:’ ""_9-L,.:.us.£ ” @}J-.:-Ls,:‘-v
~ -~ o A - . ’!
ey dfg—'{))_ ” D=0
P ) / 7. - -
‘E—G—-—-r':.’ Y ” CPS—
2 i . -
tfg_...a.u} Jg—--w 4 7 U] S—_—
a ~ -] ,',. v e e e - /-
&)._j C‘)—na—’f ,M—D-m—ﬂ i_'auB) &i__ﬁ
o - [
S AL O YL R L
- - - - e - -
‘1)—5—’ &;———g ” 8 g3
- - - - __O:’
L—...—{L:‘: ﬁ..__i.p 7 4___;;:,_;
/r - @ /, -5 | - -2
&S/J‘L—:'-VJ; £l A | ”. G =
S W e | w e :
Sl | e8|, e
-~ - o~ -~ : . < -
N S Y BN | ; &L
(i o o) o8 | (i ) o K . ~ 3
! - T v Sz ~
T 7——*@5" :—-ﬂj » —
- o : -
_)__;@ _}—S»a ” J._..ELJ,G

s ¢ Wt Slngllly Gl Gy g O Of cdd ST P
et ol oy IRIRP R IR UPR IR I JOR J L A

£y



W gl S ) oy S el o sy — 2l
il detaz ol g Lot _s3lost s aetdtaig of L, 50 i
eladl ot o Gl oo T 8™ Comory gl y OFcay ¢ fdndl § 506 L0 o.dn
L0 ) i ﬁggrﬁ,m lgakezy SIS G EIL GO J oy Lilzsell
(el on g 513U Jud 51 (2 L s L) IS0 5

G (5 D) il o 1 e Yoy
L Gl g sl e 538 o RSN A Y,

CalasMe | Al B ledi | ELY Gl | et § waC
- / . .: -~
crdbpliy | A S8s | Wi 83>
" - J——ua-‘ﬂ‘.a - e
» L._i'a.g:- L2
» S peaddisuSh | J\_Ge
- ‘ mm - .. ; b{) ot
» C.u du_aﬁ}'l‘\hmll T Gt
/' . -
To—* S C \_..ud-.a"lj % .
b (DY A_.a.aj.-auus (G
¢z : :
» \EL;’J_QD{ » (‘.:'L"S__..:u_gb
s P : T
” — Y | amewecs POl

A 5 Sl pallas ¢ b 5504 5 (1)

ity gy asl s Jadl @il ¢ L e J*—-”c"- el 3 (Y)
WL J‘ f"JﬂJJ f'_r”.f :*J_,‘Jl — J‘*—'L'-G“ 3 oily y

G (35 el G g ) Ty 50 S ol o e o Tl 32080 Gl ()
..aﬂd.._l.iﬂ Y P e eI

O L G far Gl el s;s_ L;I il il g r el g OO (1)
cdn el o ey Tkl M2 e Gl g il

£



D3 Tl 3 B O3 ghasy ¢ Bl i) § Tt Ol Gl L0
Gl 3¢ O B Y st 0 ¢ dy s s B s

.-Eb&éﬁydﬁﬁfwu‘asﬁﬁ:--U—*ﬂJLrﬁvLa-’-F
PR Y PR SR PEEN)
el SIS G UG oy Gl Tl ¥ RTRUC A R EPRRFT

S UL py Al ds B Gl gl ol Banell LIS 5

o Wl L ey, Bzl SLISE ST ¢ pnadll SLUSH
M\&ad{ S ¢ u:m.ﬁ“&a( ﬂ.:a‘{ﬁ"l

5w dmg) (8 Lpilas | B oell By gl I al) ST
TP (U PRCF RS A AT o3h b s

NI U Oglan 3408

ol S b LI (Gyg) ol 3t

S 31,0

A S Olekr 5200
5 el

JASY

BRI

..r-.'J'J“ A5

p Al Lyl
LA R P H |

3 J_’ndﬂl‘
) JMazLYl
1 J.Ul“ :.L_J

FUSTUR

O 431531 3 457

Oyl 348

il 31,0

S Bk g
JuazaY) e
T

BTN

545 3,

it Ot Gl gl i gl il oS i ) el s

de 15 Al Loy ¢ S oo S (5 ey Jaly ¢ sl )

X



ndgn Dbl U s ¥ A e O gl sd ol e
el Loy e Gl 3 esof st N ol &y

Gl e e edll D Shdr L Vi MU ads oot sy
OVL 20 o) el Oolongd iy s ¢ Do iy

.:.d‘}uL'..bJ_,._ﬂ)

Lgagll ¢ Bttll ¢ Bl gu e Y Lg W1 OO e Y
"9 ol ol s e aden

Gy ¢ Ml Sabdl dy o o SO OT A sl ellsy

ety Rl Ot

ey bliwy N ineadb S 2T ghey Gl Zng 545,
gl 0l Glaizh ¢ ol 03 d) Wl aol sy S Gl
e BB panss ¢ liaayy S 7 s e

e G

grf:.’ic.;;i.:.-r._,i’;jng__.?:,.'c4..:;:3;4133'=Up¥555‘5551515 ‘-5:3
e b ¢ ki,

CAlE o el ¢ Ul C bt e e el G s

Mo e it s b dladyulle ¢ sl (1)

1



P .
(r)!, '-‘mf:é“ PR () ol

i an ¢
i Ol Gl Yol | 5 gl i

e Do 1 2l Ol hoy LS ol L
sl oo 4igh Uy DLl ol a amten ¢ Dlsgd ¢ Jrran ¢ s

Vel

o oalae] oy ALY a5 gl pLlil o A ol (e Gl ) sl Gla (1)
O G e L3 lylanady maad s tl] 27 (cgld) - VTSl 8 oz il 5
gas g Ly | S e ol ol 46 d,e,h e s Algpblll e (o)

el ot s (Ut 3 M prim

rSP Y N LY PR NP B SR P ‘,_.JIJsGEu.'I:.,L.,;__;(';aJI ,_;t..;“)‘;am ‘311,1](1)
poadsY 1 b ¥ rtaTJ,_.J_,: Shall (§ dag 7 daal :(fié)_w,liau._;.t.,..xm HIAH
..l‘L:E—TJC [‘:E.r"’;'. 'L:E;TJ-IJ(L'.&:

ol g a5 ity paintll e O 201 Sl G (Lien gl y ) i G (Y)
Fonell 0 bl ¢ (ae) o ol 0L ole 33 SLEIL Y il ¢ pnsd By e ST 5 ey ]
— ol S5 ek G S ade g L 4 O ey e Ol BB, e ST

STl ey Lo Y Toliel ¢ 0 a0l (o ¢ WLl im0 1s (2)
‘Fdﬂi ﬁﬂi&a}!&atﬂ}’l‘_‘-ﬁ;a;_ﬂﬂ JJ‘!’:&"'-.-'i"‘L"J"!L""-‘L‘OgJ- e
- 2l )3

Al G Gl s s phw dlds o il S 2 (o)

W= e Y Jealll 2 5y teny o =Y 1w WS A5 g wd (V)

o ladg Loy

iy



2O} aphad o peald Wi O G L L 0,

ETPAEL PPN PRSI W S (@) S

(k) o (y)

izl oAl () |p_a,-aﬂ(\‘)

(gh) 9l(8)

¢ i gall il sl 26 g s oo W sk g osT ) LI sy
san iy ¢ 02Ul =rb§3’"dl e I T T
i

Al G el e ¢ Rl S £ e ads 13L Y
- 3rdl A8 () SIS S g 0157 < @zl o LA oy 0

Yo o Wiball po ¢ S Lo W S 2 s i ),y
I 2pop 0157 Dzl op Johily Sy nglh g ¢ Gl
Bl g o boa iy Loty 5,20 Dngd B8l ¢ LG Szl
.+ odadsy 00,3 LA

PP JYTE R NP JETRI (TN PP g BT g
dov 1 d ¢ Gt gl (LY g S s oL (0 pus L)
G oW b gl LS O Ladl ¢ T bl s o) o
(o gagadsds & pas LogdS 0N Tt s 0L, Lot Ko ¢ L 5

( Front Vowel ) Lsal.a? O e lgnd ,T Sl i3y
oo 06 a5, U Al Gl Gl 2 0 Gzilty ¢t oy f S

14 : Ll o, (1)

€A



g ¢ il by e g s ¢ el VL] OU g iy ol
May Vs gl ot of oL L, ieo o sl
bt Al mlidiclng) Ldyy G mll Dmgd § slanw 61 ladl 4o
RESRI TR PR
“’ran b Gl ol e s O 5 s 2T 13,
Sl Bl Dyl dymd e L eSaza WY (Jey ¢ gl Lo bl
Sllldors oy ¢ S Joun ooy I Gl Srgos O 3yl
it Solagly ¢ Gl g
JFUPET L

oo e fillin ;Y g W Gld (Fgeo pes gr Lo Lo g
oo AWl C2hudl Slglll 155 § Lingal Lu_g_f..u_;n.._:)..“ ]
Ly fwﬁjiuvw&u@@@,um__:

(AF05) s iy o Y s Lty s (@M gTat it ot U
LN a0 e U prof |ty Y D 53 M1y ol

CRUREIE R E N AT FR SR ST RO 2 Ul ey Bt

.(T)ﬂ\..hi oy .S 00 Ko (-;:_H'.) 10 9 giad ¢ T.J.::—J&.lid(_;p-

55 Al AU 5,0 T O L gl S o

Slagllg 0 3 DK & LWl Sli s a5 R &l el Ok elo (1)
VY e sl ,!_,sJ_,;r.\n,,u,n
ol o Olam (16 5387 5 ¢ gl gm J ae 8 A O oy 0l s s (Y)
Moy o O g 2 ol o ol 0455 ol s oy oLl | il 0 a0y ¢ 2l oo
Oy WG el sy yya N‘JQ‘HL‘GU) — o bl
0! :u_;-L.J[;U.Jli&!(T)
4
(¢)



B ey I A O Wy G O Jilie S gl e
w53y 3 gmun o ) S 5913 Gy ek e 4S5 0 55 1 Uiy

el I8y . VT 1 a el s A, (GG W W)
St By ot 6 mraf(;._g_.nadt)u,iu(c;,;oum
PELICR oS, ledes gt Leder gy Lip 1 6 0T Lk r;h-.n o agglas
.ﬂ‘s-zfﬂ\-lj‘t_ga-:ijé gﬂfhgf’ﬁ@%ﬁ—#w}&lﬁdﬂéqﬂ

+Ji )‘.-_IY (J‘g_,ﬂ)) asl)&ﬁ@l‘d‘ﬁﬂlu.ﬁhﬂ JJTLGJ.I,
uJ_,.dﬂc.pTLgJ_&LLaj

....:L., r,_an;_!,p t..,.’i_i:a:u‘_}a..&li,r. r,ﬂi@j:?ﬂ\}%’ﬂl_
UG K el Ky Rl

O VPR oA PE Ty RPN U

e bt el (e 6 c{,nc. el bt -
(o)
L—E!l' oc}p-ff_g
), o & a -
LSy B sl e g o) DU -
g 1 e (1)
vor — v ¢ dhdl ¢ gl o b (1)
Yoo — ¥ : ki jlall (¥)
S lad § Tantan (i Ul GISH, G5 YU ARSI 55 paY—y ¢ e iall (2)
P N TR e Wy Jlad T S Sl e B3] 3 0 By 0 gl C..U-'I
AV G e 5 g 0 e L 0T a1 U
vov ~ v 1 Jluyl (o)

Foo =~ T 1 dwmdi yduall ('k)

- On



MMeas” Galrs’y IS b 81 o LUK e bt s ol e

Pt § ais” pormt At oSS 5 033

RE RPN PE R S SIS e bl gy

by o1 0) Ll o2 B U gl gy oites aa odn
Oy Sl

: gty CotAl iLet

G [2 ooy, o) ,lu p Bl Gy s zt‘g:.]'ul M3 (Gilom —
Vgl o st

o lzran 3 G el o)W et o bl

15 ¢ Wl 1) ¢ s 5,01 ¢ ey 1t g

C LI G ile
(1)6_-.5_,?- MWW P U.:.-..‘Jl Tl g —
Ve S sy oL 4 U 1 : Yy Y1

) ,‘“’wm‘;,.@v;m@,..:ayjcla;-
Ul e A 5 e 5 0

e /oy 2 JIuYii(y)

< () ol ()

rea—r : Jlayl(r)

(0% ¢z ) el s ol (4)
£V =~ il C}ﬁJMIEUg_&Iﬂ.JIJLkHIJﬂKﬂI ()
W b LT (R)

{5 bl (v)

tEr—y : ASS(4)

, o (3) feali(a)

o\



(”(ﬁ*‘“‘-) P QRTCTI R R U CRPYUS (E Y

LV ey LS gt Bt dyg g el AP
) : L
. abu_, Luds !.‘il . J.ﬂ-.‘u a.2led . dlgilg EL:;—J

1O P :Jh.\“o;- il f.‘.,_l.c: Saxlaily . uA'IJJ.H : L;ﬂ_,,_.ﬂ, G.'H}.:” -

..,
4.0

L p-&:}"‘

55 Wl ol b or del Ll Bl 1 S

o Jyms U1 oS ¢ o ol g ¢ e L 2 Jpis ¢ L,
el e sl 6,4 Lé_j'}" c_i._f_;:: Lg.LpT O ¢ GG e A (:QJ\ of e
Cilgd 205 8 ey WS Lo U T 3L wans

iy ¢ ik gl rondly G g ot B Ol -
S gt B ol oys S e W pabzad iy Ll o 2
Lol ity ¢ ety 20 ST by o Jleas i e oy

AR Ol L dilud e el

-] - -
Aonenstl Iy . o ns § iy andll JAgH Car$5 gl pdinzal A3

. . % & M, ,
T~ 39 llawl a2 &Omfigjb S Xt 5 S

D o i Emnielol e mimge il el 61 Cagallt i )

e (Sl) e (1)

prr — 1y W (v)

3 (JL;)‘._JJ.HCJLJ'(\')

viy =) r el 0¥ dleyl(e)

EA = 1 Gl panlie ¢ o8 o 2T (6)
bear s ot sl 5 ()

LY R _,.I..-ll(v)

oY



D Oedly AL

0! . g PR TR .. g
T AL I L U RPN VS RN T PR V-5 |- AR Y P

Eé.ﬂ;dé.ﬂ_:o_: :U_,..;:hu:wo HL”J.?‘J':“'”L_.;C)'“T:LJ’;’LU"
OBy el B e s L s Sy 25 e
el o el s L gy o d el o ot st
vy ,.F &
R T
. - . - " -
.‘3:_".3(_5_5.!5&,1.5!_: CJ.‘..'.M_,: Gyl
o dUgeo t:e'.:jlz_;,..bf,c 3.»-_,]! _,,..JT_.
2
oo Laadis” ¢ JU EJ‘S;:}..UI_’CL:;_,.:;—YLEJH Ji3 N ey
(£) i\jl
. w
Lol peall Guily By ol g gy 1 A8V 205 1iSCe

Srva -y Yl e o ot a8l i Wie GY Gl o il g6 (1)
<Dy (Y5 () oLl (y)

(G5 ¢ Gl ) B Pl (1)

(AP el ()

oY



gl e |
T e e e e
Lkum) e51 (818 | (k) &
(dum) &3] (5) & | (&) &

(o
‘Li\

L]

[

¢ by o S Slegd s Sk (I Lo Ll pl) el
Fyshie Bpo Slglll oda 3 25U @l o 0F o ¢ s
by oo ghiy Sy ¢ el o Lo oo Bibay (300 e
tis of  ( fricative ) LSt \p, (affricate ) (5o, ¢ bl
oLl 5 S ; ( front vowel )iji\}'l RUURCI SR RNCIN 51
S O gt u,aca_v,...w,nm_ﬁﬁ 255 M dzdlly ¢
s Eopemy L SR 5, Gl 3 Y] TalY S el 55l
.u&(&ﬁin:(‘.ﬁxﬂi Gl pllaally 5 st

- e A5 ¢ aals a8 ;5 ekl ada S o3
CaBL e e Bt oyla e abys s ol Gy
¢ Wit b oﬁ_‘g Oy ¢ daadl aupd gLl ‘,,.1 )
CET S e ol Bl & elby L L clda 1 g
. “
oo 93 ¢ tlpd e 0,808 ¢ U ST 0 L GG ¢ i)

of



Rgege ¢ ol ¢ ol gail e 0 8 el OIS g gl
e o G o SIS 3l s 5 G J 3]

SIS 1 25 Sy s el S S el a5
o o Vi 3 ¢ 1KaSIL ol Cops G Gl 0Ky i
33 ggall OISIL (o ) it (o mn 3 oSy L Ll gay o sl
Gl O s et

P ERUPY PR JVICI RSV TP N EINC JPS | N R E e
¢ gl afasd! G bagin Tl dad el et WIS § tor g
ceB g e Gl gl Leay

¢ Cardpipdl) s Gl Ji Ln dils @il el
S ¢ (i d) Gyl Gl G Wtls 0 all gy O™ Oy
C ol s O dps 20 il L ol s § o
iple a0 L il dlai¥ o daypdl Al e
e o] G flendll gl ol il oSy L @ aasasio
| iy ol

S oy ¢ Gl B § ol Sl we Sk il
Ghaty sl oty b LB D i L Ling) il § L1
oty syl o g ¢ il by or v Lgagn ¢ Ty Lin o g
i laallSs il 871 S p el fhs 1 GSIG | fgage o
O o STl (apshn b e LB S iy ¢ G gage Lo
551 FOSISCS Ral) eyt 5 CSIG () 1ol gl n e ot
g 125887 Y

20



Gl d g OF T f':<-'}1"" Pl bl ead dltey
L Ol el B gl e a3 L s

T Rt R RUI= IR PR JORR SR e P
Lo b g Ol flas e g Y O g Y

Caa Al Rl Ol 3 ey L Ll oo ool () 5 r ) by

‘Lzﬁjw&)mcuuﬂa_?-)@-faﬂtgf(ub-)dl Lﬂb-—\‘
s pediole 3 (8 5L S A Ollas etz L ek
g Lo Logd ghes st

co Madly eld s sS Lo ledy

L LLB AS s s et YT

Lo 5N Jyhy o e ¢ el 55 i O e et

et Sonos oL BT B i ¢ fpes Doy 811 s s oSS
¢ Sandl e Jonedl Sl cnly L L 2T Spe Loyt ¥ LS
LF'T Jdi g_,..._,LLai 5> -+ Soraarg L Slay L 5yl Bale] e ol s
ing § ES3M qwguxu&_jwwggw,_ofﬂn
HICE SR WVOISNEOE B RTINS RE PYSU JOE- gy VRPN 8
Gl 01y T W Gy IS gl T aLe] G305 s
A el fmj SRR CRICRIRUHERR Y- UR IS VR N Q-
ng) Agrlye s o= e ot a2 ! f?PL‘T il

JRCFCERT e

e



oy ¢ SJ:ag-”_, 4 d.j,.;) 4 5_;:.:\! Eé C—Q.JT (.JT ;i,”_") -LIL.! ll.:."ll.ﬁ [_}IS-‘J
Y | G, - . . . .
¢ otgh Pl e p Gy il R e s b pads
A RTR U

dLﬂ Jwt__:.:j\}ﬂ u;’_.a:--b_-&-i d-ﬂ\&@@-ﬂi L,S.j'b-)

b dp Al Gl ot 01 L 8,0 e ol G et

Gkedl LAl a5 ¢ gl 3 T gblie Slangd G gt
gl T B e 25,201 ARkl el Sl

S g ¢ 5 St ) ) edg Al o g

s Gl ey V) Sl das O by re
il il e Gl BN G255y ¢ e il g oL
W el 6 n DY ¢ ol jieo o T et g Ao (el

9 e e ol e e @JT G g

‘(\) '

DGl i

—5 80 Bylae Ayl G 5 p s — S Gl § OIS It O}
g Cee g0 8, Ofy e A peall Gga gl e Ve le J
S dauy 3 it gl op S Sy oW1 B ks ¢ s
.Sjlrjldl;w‘cfdm‘w):ﬂd,ubw_ﬁaij.u.:.ijlltfu
LWy 59 .3_,,(;1;5;..5&;..‘{;,_,‘, ¢ (Palatal fricative) izl e pall (1)

o el iy DL g 00, gy 4y ibtll e Sy ¢ J 81 kil Ly
T u.d_;ir_u,.g S Gl Yl s el (1)

oy



Pt ekl
¢ et 3] S DL i ¢ (a2 sD)s U 0 e ypr o g
ST Sy by JWE ¢ Jﬂfauﬂu,ﬁfw,.fu;u 3l
¢ I gzia LS ) ¢ sj,ugagiﬂtgg;frlsl;,um Whe I
-tV F NN PRI ER YRR JW L PO FRP O 1
ol a3 OISO Ol Oglemy piils ¢l gr Bl ¢ of o
il S g Lyl of (sl ¢ e G ol 1ot T g el
N ¢ L] ol e ety b ool (OIS D) IS e
u:.k;;e,u,se,us,....a..,wamwfwc Zgoga (20 5D

.“)(tdl!'ujt el s . Lald My o Lalbd

STTID NN TISYWCRIN FYIPS 0 5 T PSS P 7
L oras) ™ g 2

O — Bppd ad By BL op By e ) Y
(raye)? s ) by Y V) S L S5 e i ¢ 09,27
7RSS PY I

 Olarare) Gl oy dortend) ot 1l Sy ) Lo

YA/ Y & 4 pme S (1)

ver s W (y)

oty 1 @ LT (7)

Veoft s o GJle ()

Yro/y ¢ ol p¥ha Ly 1ify ¢ palladl (o)
() et (1)

oA



el odgd Lews (22T g Maol Gy g s

S P o S ¢ A L Gl ke ¢ g ey a5 S,

1) . z
. Al e Eg'i}p'ﬂ

5 - - -
.. lavye) (T)WW e ol i pad @ ells day 5y
) . .
_)J-x.a_'-d LS'!TJ [ (t)w‘)u&.ﬂj C(r(‘sq-&.!ll_, J__l)b&_{‘d.:ﬂdjb -’AJ.JJDJJJ

oy ¢ Sl s 1 Sl Glbeal wey g
N 08 ot Ja (gily 228801 V3 25T oy sy
¢ Uillae 55,500 O O 5ot frr LS LSS o gdins ooy 330
(P fo 3 pa pdny by Vol ol sl cotsT el

copb gl Al 4 0S50y 2T Jy

. s day s Sol; l.g_ni.n ELL Y] O_gf»'-T O Caoygy
. ¥ .
Ot 1573 ¢ 6T g DS g 2800 5315 e g oS0,
e et SO OIS O 0 gl Al e Ly ¢ ef or Ll of 55,

iy, e 5 ye B b gl g el sy 4 OKT13],
¢ B OIS O 2l g 3 g 0L ¢ Wl Solanglll e s il

VEY < Ve fy g Al (y)

vref o ol eVl Bl L (y)
11y 1 gallally ¢ ,_;a[Ji JLall (v)
ar:‘_,__:.l;‘}1(t)

Veg ;ii]!ii..ai(n)

VEY grenfy o Gl s LS (W)

04



ey Toendd TS5 Ty ¢ nglll § Lgil g3 ) 5,805 5,20 Bondd
— e 1

¢ oday o | gl L'J'.’-'Ul Oﬁ':-f;"m gby iJ..:..l‘Uj 4 EJALLL” o.i.g] A gt

Glod) Y OSN Jous 2l St ) p L] 3000 eds 0T 155

Sl IS O 2l e (o 2SS O 15l
el 3 el 3 g ¢ 0 gl it T o ¢ e
3 g Mibﬁ}ﬁdﬂj{)c CﬁJ_;,lil_’SKdKaLﬁ.ﬂidap-thhigj{
) g SIS slag 58 o gl gl ods § 521
. .-1“'_:0-': _97 das M dmzdlly ¢ A zL‘!ﬁbﬂﬂ] ck:;LeT

LS ol § ekl : Gt

o3¢ bl B3 e uote d JBy ¢ BaleYl 5 dupla GLS7
LS Ot OIS slaig € Wl i 0 pkead] Oe o d) e )
oy LAY gl Slngd par gl ol SIS gl
e Y o Jlas ., &agell o ] Cogall Mac d 2diy ¢ Sl |
el A STy s & dis st W sl oyl L
f

..:L‘Lﬁ.ws_):..u&aaiaaq-iw\jﬁnaiij

S ot § el dsTe 23 0T ais St s G Cen
AN peiLe ‘sffw il Slaeglhl Cloes] s SIS gl

SIS Lo Bpoo LS I G 0 200 8™ G il s
o ol Sl Bl glats

"



C,.-_A....&JJJ:;-.U l.th_juc-Lo.a\'LU‘.‘.h.U! Jda (.;9" mJ.g_(l_,
Dy

iy 8§ A axtleS” 1 20 80 e dlilaly e SUL
s 3) gl adn Dbl e ST § 5hats LS g grdnll Slng!
Ll ¢ il o il Basedl 3 alil eda cl5Ty L (e ey 85
O il OV ¢ Sy 0505 d ARAIY B 5, e USG5
S a%«ﬁ»,,uaxggg,usugﬁ&u..gdogoﬂywx
cegilE o Do (B dandy Byl

s olgy b ) Sl Ot 2SSl 55 0F L &l 13
DB dm ¢ By VoAl by S Y sl e B o
(D tante 1 & 33y et S G 2l ool el g il ol
ot il Bt S ps el 25 e sy Lo ] o

5y Sl s 8 T J) S 7 s AR
c e e Gk d) e ot Gpo 0595 U] () § 2SS

st A s el gt o s — el 4281 Al s

Ghlie . BKASI0 ¢ iy oLy o Jety g st o

salall edeis) & I . L 30 0 (bugiy e de drg ¢ pelally e B R
I B I V-P P

. Lig) Bl g0 b dasally

aé : G_a-l.a]l(\)

B!



‘-:0\:5- a\]:'::- )Ln

lgie & danl Eed puo dubys Tazzdes S EL OV PR
lonly ¢ Gaymdl £ 31y & ber ons G OV el UM Gl
bogin JS o3 Guljenta Sotmdd Ga duTpeddl Sy dll dgdas
et A U5 Jueolis € ol gt e Bategblie
c Regddlt Ay At LA 2T fe al il

Coxdys el o Luldil eda g oL Caansy Of ey

DGl s T lE e oyl

g gu Gaisdl S8 S el eyl s -
E 80wy O mall Sy

. i) sda H;T H PRI R »ly

P il s Glondas e anteill oSe ali3 fo S,

i WIS ) dm g 4 CJ‘;TJ (.;};-T LS A e o .
ﬁ N a -
. :_3,--11 i g ‘;’ ‘ ,;_«;J.r- ATV (_9...&! o.:.:l_!li,- (Lsa-\.a.ﬁl

gl Oy or Wby Gall dng § Sjagll b yin,

:g_!.L.'-“ _,a.'.“ L,l‘-‘- :..E_Ilmji L;lwiJJ L_j L ) f),.ﬁ.ﬂ C«.:H?'- ‘ (__3Jl.”

1S e Jaia o e Oge o+ LS d_,f 3 3 jan

. (_;s;-) doesd T u'j.l:- L_'.J_,....a J.;:-T (.)L"'

41.‘..-')'1 :J.h L; L,lh.” L.Ji._.,pT I

Boaht 3).:..-: E:n.q_‘ c..é:-:: ‘l’__’

i1 -;.'- <.I"| d.:n.d,U'I U.a.l..,a;-— {_;l_f L; SIS g,..h”ﬁ ..‘35 lA_,aJ'_g

i



leboldy ( meadll§ ) 5 0m Gongd J Ao ST 1 Y4 o

.;1;2_,: S sl Olangd o lngeds Sl Engd 4

(3 B IS OV 55 g 3,47 207 2 450 Oy
by (ag a0 o2dls” U1 5,85 1 Gl Imgd Lol
iy g lliny Gl g G OV gl i

e @ s L) Wi J2e G el el 2a1)
G G (O 0 DI L 1) 5,409 (35 jmq gloa 528
D i, S gl aLER gl et 5 ey amady
SNTE Fi| BRI POUPES RECNPSIL P

¢ OIS - B 14,_5 O JEN PR RONTC S NI PR R U Uy
Glazay ¢ bdws ,Lﬂl Hy J,ln O Ol JSaa c;i_,]l &l y
L 0,5l e IV @ pall

S c=rtotrtotrtoedid
e
J Lhalis ¢ lll petdy 5,2 dngd Gk WStV e e

cJund O3y J sl S ek 1 G ol g

Ingd gz Whilis ¢ 5 Engd d G LS E¥Ge O
ing J iy pldl fnnr OB Gl lagies O M3y ¢ 3ol

3 A Cmasy Ly uJ:-_L'r d.:»v_g.! 14...:- alal) Ula.-_, $ 8 0

-

l}.-..l.n...r L-o} T’ogu,p

LN

o G U Ogeal) IS Dzl B § Olmgll Gidady

r



. . . ¥ -

S 55 r__s"l"' Sgmall s OY L L Lo Ry 0 juies 0 Geae

IS ¢ by ¢ gy sk O el dng d oSl

£ 3

Olsmoly 5oy ¥ 65w Gmgd G 3,0l g 45 01 o o ¢ Sy

gl Gl mds Olegd dllas sy 4By L, gladt
VY A, Al 1T

S5 dmgd O LIS Bmziy a8 LdS ued £¥Le d s

LGl g G O TG dandy b 245y ((eeadll GUIST)

Dnublot f g Al il Slongd o U obs 3,21 Ergll sy

¥V o g S dmglll S jul e 0 Gl G amdy 05U M1 4

. Elis u.a:'-l.aj

+ r:'v-;.é.a O g = A2 T (5 il Lo T dmzd + r:'u;_;u S gue
CAeIE (5 ghd O gep F dend

cdil Olmgd gr Wby Gl Imgd e 03 Gukisg
L O g B3 M5 & i g Lo gt
OBl gl d gk S Q1 LS fY e J e
dadeie o 0T ot g GULN oS0y ¢ 2y el el 4k
o om do ¢ Al il Olagd or sty Gl Tmgd
C.J_,LZJ dig ¢ e 5.:-:..@,! L.-.; 1 :._.:1? L} l.&lﬁn :tj.s_‘,.n fﬁ“
(:‘;” L_;J.-ﬁ;lh.ﬂ L;; g,)a“ C.:_:l:-'.“ ol L_.? TNH ﬁé-u.&.? 5 ,alb

f -

BN IC)'l_,.'.a._t \ﬂVﬂ/\Y/A £33 £la les 3]3.'5 3 l.g.s.;_ﬁ]f
o @A i g 2l

¢



OF Aﬂa.:g-u..o UA:LA:'»J CJUL-;;L, 3 l.g.:m J{Y S lBaYa oda
..S_r:w_; (_aJ:nlll é:::g.i Oed E.::.‘y.a!i (53;.&”

¢ dadlas B G el dpdsdly Lal 3t o Lall By,
C}Ln..‘éz'uj Y O_:-:.:._IJI.“ L’;-;:"G—Ul L".:.?[A OT...! O_,n.i.:.a.a lJ.JT CJ‘IJ"'.‘“
Lb}{::'-lf Sl L_3 S J-.l 3 ‘3..:.".1 v._..\..b-u L«g....d.ﬂ..‘a:- dadxg L_3
dmgl COMI2ISTy ¢ SN Ol i OF e $ addl Sl
. ng’"-:” 4::-_,” 3::‘6_] o ..L.;a..ajll

gy ¢ Gl Mo Lgd] ooy N pilzidl sda] oda

Gl R Ol 3,00 sl b O ging sdue 0l Galudl

i
“‘L;‘.‘.jﬁ':“ (_]._, d.“l_,

e
(o)






4.\:5-‘/__’ w..f..-?:.:n _J.Jl..a;

¢ b gaer ¢ g el U Soland e ¢ Ll L de st S50
bl o Gl ety aele G Mozan ¢ 5,200 dioShe LY,
o2 Bolo S (e 0l

A AU IXEE AR LR

S o gin g L B e e Ay AT G A e Y

’ {J.-UaLlwflélS)gE.;:A,.;:sj.ua,_r

Sldt e o daly ¢ GAT Ol o2l 1 e da o

ER o i ald s A g o

s IT el sz 20 pBY e N

f:ub:- O Olele oo ey

oshanll Sua e Slae 1 palall sa o A

ol o aa - YN a—a

ot o o hadet s e

. FUb il 0 AN e — 1y

e e e 1 dle oY

S8 G dps Dyl a AT

Ol oM e s Sl et

1v

b



VATY — A Gt — &l oW u.gT‘eAl,_l LSS —

V410 ) Zedall — Lyl Olagll 1 oo el o) s —

Lj]:z-,aa L;,’.as':—\.é..aﬁls‘ d l_J)A!II ;r\,w) axlll a2s Lﬁ ‘S:i-ltﬂill M u,._‘,Li < .J..i‘“ —_

1800 — VI Gl 5 Coull malia Ol old 57 —

= Ot el e i e b e (o e bl ) e —
' 1444 — Sl b

Ao = Sl fe daz i jalladl 1 (Ol il WYy i ol
C(VA0T L VY ) &l LSO

Gl ke 33— Ol Yl Bbo o (Ol @l By ool -
V408 — b0 Gudas — J Vel - 3y

B e pslas s gl oWl g4 s (oA sy w3 o) -
14T 5 el Bl s

iny— Al s A G0 Olad g Sl (pL) O —
VAYa — oLl Al Ol pdas — (g all des aal a5l

=gl A ad Slad S el d) o W 2 (pL @) O —
VAVS gl — heae dee o Al G pag g pi Dl

CAVNA AT OY L b ST (e Lh ) ase —

Tyl BBl pagt — lally Jullly AR 1 (o & ot ) Slanall —
Ay

oo e g — Sl OS5 (e o e ) Al Bl —
VAR Ry o Sl

IS s — B G Al DLl alle yb Dl L 1 s Al > —
1A — Al

A



1478 — oy S dmaler — A0 S Il jatlast 1 ke i jallae 5 —

VAV + — g S Bl — 0y S gl ol 1 e e 5

Voo oladidas y ot sl e da 3l 1 (22 5a7) NP —

VA= i —ole il wlo A 7 — gyl Sl ! de (D) S —

1aVY — ool ls — Sl el Wi e 5 JU s -

sl e S A Obdl A0, 0L Cads 1 el (S o -
1490 — Lyl o2t et A s

— o 838 G — LS sl B e a0 o Sl I3l
V414 — Gha

U






LD S e
;—‘é’f,l*-—-’r’)u.ld

IR LAY AP SIS
Acbodd 4505l 3t

—

sl Bl ol Gt oY OV QNG ae G By 05030

Ub ams ¥ st ol g 1 L Gl 03 o 0, 00K
Gandl o L neadl (I Seze Wiz e W aed 0 Jadl el 3
o3« Shadl a e ot el adtal ol ¢ 0 0 ey SK g ¢ A5
Yl samall SV G st e 2 JU iy 3% ezl 7Ll 41
Rpall bl Ll ¢ T R ol o st ada 3Tl ot ST
ooy et il opiz ST 38 (3% pacd) U M 23S 200N
Clagl i Y _oldt o sagkiall Lol o odadl ogte G Tlug s
ezt %l A oy oty G5 L i b S0 L %Wt b
oz Aty il oyt oW a6 B Ry GV andll AV
el aney 53 o1 N 01 ag AV samdll SV 2y
oo OKCI U aailh Boue AT 05,50 ¢ dugleall bl 2 ¢ ol
oo okl ag WA WG Sole sagball Sobalade OV ¢ i
o WY e raeacall oY asmiilayanns il gt skl b G LT it
— Lol Ll e W e PR AT T TSR SN
L2 W ol et 2 ot 31T L ¢ Gadl e O 2l BB

Yy



Opobeuadt ook s At dnaTakerdl oW OKCIL 5 Ve sust iy

O ¢ K e B plazeVl ) ¢ pple liif Boed ) 20
e o S s+ pretlyos sl st s byde s ¢ P25 40
shael o) J) ol oo phly o8 o oV oKy S sVl
Ssid 61 85 . i 3l s el s ol M3 ¢ KN g i S
Sl S5l Y3 e S 2k el DA 2y Sl sl
e 98 S A Gl ETr Vst sy a5 Je e
S ek g A Gand e K Ry 30 3 G2 8 e G om
coad bl e Mdsd @57 L Ol At SYge ki aiy -y
Sah b s oLl ke s ams @36 W e AoV o M O i, AL
L st B e ot oo 3 Y € oz e dsY1 gt Wada 3

Sopom Jb S Osle i RSV 13m0 By ¢ Syt AL e o)
. Reheboth

TR RN 6 PR F R WAPE B PR P JORCPN | B G WP

oo gl 125 85 - Rl Oy 5% Lol o oy W1yl 5t e

(e B e oja bl 35U o creassV sl on

WAV T Gl J) OO gty e Tad pe 30 OF 205wy s 03y
X u“.-f:”?'—“ 2l cpeirs o peanelilln g ¢ Sl o ol o iden

O iy ph il Lte GELA) odn Kos <56 PS (gt (1)
. deall Labod

Lolol Jawry pdl die GLUL ade oS JLI Ll (2 O g2rsdlt (V)
. l;___ﬁul s

¢ Go3-alll it Jloo 035 UM LTV Lokt L3 5 Bobo 2350 23 (V)
¢ QoM U ¢ 3L ¢ pall ) A ¢ a1t
VY o € 140V 4

VA



3G N ety Wl iy 2500 Gt ] iae o8 il
Dpazed ol @ e onath A0 e 88 i ¢ AATE R 1ol U UET S aan
£ el Ghlia gt am 85 O el i 6 Bl 1 G T Tl e
U P ey Tt W Vs iy ¢ pmU0 a0 G 5y 53
. Xoxa L-J.('yi MLk, ¢ iy 733V o Doz QKI,:.LZ'I S Ay
VAV e 2an K70 iaee sl Ol e a8 L,

AU A8 e Wiad e S e el ¢ VAYE Loy

G o o S el G S s G

Lo oyt Sl The Great Trek AKX el oy £ J*3 ¢ Great fish

CELI ¢ e S JUid By JE6 QL L oy a2 6 VAT
c gl 3 e BTN G s 3 2L, oSk

Ja56 ¢ G o j2lli e d e 5550 3 550 bl i 25
pimgay Eoldy ol ple Kol Ol a2 Slos 3y ST 5t
Jore L8l 0 e cpiiase N P B3 Skt Jo 0 ST G ¢ Aty
o e ks S SN ol s s L XY ey Sl
sl i adlos amlgmy ¢ ol 7 bt W Ge T BV A e gy
YR VT B A I g P AR Sy
Bsms S9N 0y2000¥ L5 s ST ey ¢ S AV Uy ey 5 ol s
€0 s Ay 2L arsper s 08 ¢ ik bl

¢ G Lkl ¢ GO s ¢ Tt Y oL ¢ SN e 5, (0)
[N T T I R & & O C SR T}

Olapl LNy ¢ 3¢ Jpo M e 255 05 45 bl Lzt o3 (0)
O..U.a‘ \“L“L(QJ_&Cﬁﬂ‘J&GL#U%H‘W!J‘J‘3_,‘.‘&.“

vy



e INLSIN S TN T VR BEPY PR R g o
iy i e b @ BN ada Shyper FTOKE Vot o ¢ 5 paidl
el gV oy oKV sl ka1 OB O pot 4 glize
S 5 gy il L e ¢ U Gt ca iy by pl i e o Y5
bt bam s st s JU OV e o) cn s 5 o 13 - o
Wy Fla sy Yol ag Lt € 0K el LSO
e Jps e oo st i

rmn Ozl B oy i) 6,0 3 Uil in ey
3 L Jeliny ¢ B 296 (Cab Wl ¢ T Y1 S S WY
Sl e S

Ly B g Sl J sleaen N g U o2 B3
FEICUN [ VL AT W PR P W U [ J,i@,_
Wil O s eior o} ekl slie 0,508 ¢ GO R 2t 41 24500 el
& Al oo 35 Aaie Joe szt el Wy o &y I O ez )
a..J..h L? “’J"ﬁ ;(J.:H a..l.ﬁ db .ﬁ_’ . \...JK_H .'h.l'_.l.o CJA L:JJ;]L d:’a;-il J:-'L._n &
waaaiy O e b an g el LU R AL JBY)
B3¢ O b MW sl a5 i o Tt ST 090
Jomt ¢ Bl e SVl 3 W s 22 Ty ¢ ladt 90U
rf:._-..-.; Tl Al ¢ U:)l_, ael ) Jb Olazss o J q:-ﬂ.; O r...la.u
35:. Oanr g Y5 ylly — JK_;‘}H FHY C.)u olias b 3} — ¢Boers 2yl
JBL Jale 3 el
) pamr 9T ‘_,..\:'-‘ r‘,j {G ?K” :J.d..a} ijjla:...a_ tJJ.;.'.‘..-I ) j-_\l:f;yi 'L-i

FYRIITIPRC AR T {,_f:;_, Sl e sty SIU S ze ¢ Jalll 3

vé



L. _(Yl JT&_;\.L‘?'I b)LJ.«.- ‘—’f“"d‘"-" Kaffir _,-amlt_..‘,_’:ﬂ ,_;J,
VAR Y . Sl Uty éb_,\ 3 et Iz, r;lb-:-bi VALY Zaa

Asoslus 25 o |83 i Gl O Wl e oS3 Labs

_’V"'L;.Ai..l: ¢ é"u_,\ WYy s B MY T A 2T ey -ﬁ.I_,:;'
RN PN T PN (S SR L NP R Y R PRSP
O oall GLaS a3 30y .+ 28t o b Y € oy S e S cre s ¥
Gl 0t a3 lamy L 508 slanl 3 0as AN g ¢ Jlii A
Uy € cpitlay nh RBP Lidly Jpdl L o ¢ ealdlede Szt Sl
Ol a2l Y5 shael by 23U I3 3Y pas gias pas
G el it Opag Ll S s ¢ JUi A Jis i ol g
YRR PRS S WL WIS W Oy (5 P-4 R S ol W
VA i o Sl 2Bl Bl Soas UK L a3l 5o B A pees
(VI 0 B g G T ¢ il 020 0 VANE

{.«3 9.5 Plf '9" Sl ¢ Jud N G el _;-lﬂ"x\ o g1zt
Litly 1y 1 pdt e bl il g gl aeliady Sl L b
AL i e 50 it pa A N st OF VAl
e \CTUAZL iy - J06 o g ot 06 ¢ 41T o 250m e
L ¢ R ot Tl e 5 Ty (S 3 £000 ) oo
A ol M L Wles e 05,56 4 e 5 VALY S Zizay e J2V Sy
D s o Otagth Loty 0o Wl 545 e 3 O sl ,«;;fﬁ.,,m,l,,
et 0l )W L s A S sl e ¢ sl bt i b
12 00y g el g 1t A5BOTYL L Ll by Uy,

LRI Lot ol Aasl) ¢ A5 3 Jleazl ¢ 3L, 2l o3 (D
« YAA o 10 Ls 0B elal ¢ aill LY,

eA



Saivy ¢ 1ReY A Sboen s CL. Jisg ¢ CLA!‘_,U, b b ¢l
Sy 1 ez e Ty Szt i 2 £10 Sl e

Jai 2 W et el ey VAN e 2 i) ot 5,55 &
.( \f;)pl)JttJ?KnJé‘)J‘J

-------

-------

AL

)Bqujfu AN
NP5 SDI e

L=

T

uyt H
eLrtarlier [7]
A i

;.:-’/ L’ ! 2 IA

".‘:")'/“v*dl o (©

l-ro.. | T R
[N TR S S

Yopenyeaf 3

14 oo € BN a1 (W)

Vi



G SPRCURIL SRR 0 PRI PRI I  PRA P BN B
41Y) ¢ British Commonwealth _;'tl-,_.,_.‘i &S ze SO ol 5 7 a3a J Sk
R el G L !
4 8 o sl § Gl el
O Y 5 S W S e aien B3 gk 3] i 5] e
Or My Gyass¥s OV PeE C’" B/ o P W Y
P oW e gadl o Lo s (2 ey 0 S
ST R

oz 00 SUOIY, ¢ O By oy onk SV o8 oy

1o i O Phave Ll SOl Lt ST a1 Lot dte Y

Oyda ¥ Ve Jym BN ORI LV X 0y 0 mlit ok C,.-E,,L

N s daadt ) A

Saatiiy ol jo e sl SO ke ol i s ALy o0

£ =it eSS lethn iy ¢y 3 W S G i aitall 3 #olsad

S Sl ey 0 S dly @l We Lt L WG, L N Sl

e CT Sl Nave Tl O G o 08t 05,5 0 K L st

3 LW G SN e e VA S 58 K e fad ¢ L0 g og A

Veio Jabl) - O A o hi Aavie il ag 0, sl i

-{ o 52
518 WAV iantl SAY D § 2 3 0TI e 5 ST N oy
o oWl e DK 0 V08 09 e n T 5, K0 ¢ OB G2 o haii V00
: A e VAV, ;,,',f_ﬁﬂ 3 ¢ 5 SO st 3

€ Eoyobidll ) Sl 05 5 OME A b et 03y Bl cps 4o ()

¢ o ml Al ¢ Al M Al ¢ L all Gl asy! duSa ¢ A S} L_.‘.I_Z.EJ,.!
AAA o ¢ 1AV, v

8 o3l LI 40 o) Ollan 1 3 3,y SISt St 5T 4a lds (4)
1avE <

vV



SN 0 80 08 K onk 3V S aid ¢ gyl sy, o g L
L OEN e b V080 9 g5 W 0,5 L

PR EL DEIWES SR i U IR ICICR ) ey

5 23 ¢ BN G paabing iy € ) 3 st BW e AV D) g O

OIT [V R T T L PP PRS- Y Y i RSB
Nl Ll Gt Gy b 3 ¢ Ll pio s 0l 3 e (72770 ) G

(1) oo Joudl
K M gtz ol § Gl ot
SlSdt Ay Y At sl 451 o 5 e gonl
7

Y0l You.0¥5%01 PRI B ) R

10€ Yo 1ALl osll

o4 1.0 PR TR Ty | g

\Yao YO¥YO1UYYA  (Oamsaa ol —

| YioCEALTY ol E ot —

Demographic Yearbook 1971, United Nations, 1972 Tod —all

ol o Y
VAV G Pote gl B3¢ Half Gastes Crod Mt 1l Bl e Gl
I PR PR PN S S AV R SR VI v 38 P
O34 ot O 2 ¢ R s ¥ o) e K gt 3N iy K
rr‘! Ve L8 adt Sl Oz Y Cadi il @y € 00k il W‘1 Je erdl
c o ;W e Vo e bl O

YA



dlymize Lo i Loy aiy c(5ai J*’1 o t'J}'.:..--'-"\-'IJl (L- N} -U"
g Beallapdl s ome poeti Ly il sz G 4sSOh Oy o VAR e
Wy Jaadl 1ia %l g eredh pae ot G Dy eV QUL G il
 JEb Jw‘.}'l wsb 3 bl 131 5y AN bl o 2 A Y3 iy
o i st ot ag Sy .é'mJ,ﬁt,Llla_.s,uig1,,511.&_,_.‘.1;‘45
Fe N 8 e 035058 M epih it Lyt s GBI i Jf e
o o) bl aus

U IR PP R FEVE T3 TR Py By SIS LN (R
T T Y e LT ctastl Babea 1ol ge g
WL I RN PR L | o ik oVyle 7 Ty
IS W PRI PR SR b W P U N e s PR
af 38T Gl ez 5 e lag B 5458 skl 3 s gl el )
Namly o g T pn p 3 7l o w86 g ) gt (320 AU *-"‘-” !
- Guadl W s L BVl e 33

+ 0930990 of Al o €

e X Yol GHIRE PR '/.w)o 0555 VAV i ;,J,,.,,,"ya of
ey MWy — s Bl gl — L e ey - 3 3
Lzt €6 2 andl e opdat Opm gopW lalzil By L s il any vy

e oafl e g 58 Al § O 5l O A€ Bk €5yl pins

Y4



4y Bl oz it 34 patall 48 50 jallis Gay
4olazdyl iils g
Wiy i hd ) g A 30 e e ke 1h Gl el
ezt o L ¢ 3z N1 ST Gl o e el ;J't e s
el e cpeatl GLLTL 0 ol .L'L._s(P o £y aeh, G e W
ot faee Sedd Ll ellsy ¢ 4 sl BaH L ,_J_ucf?.gu i
Oyl Sazally SO e e kg ¢ aadt i OF ¢ sl

‘x..-l\: ,_” a..i..ll

d o wlasVl @lyd S W it osld) Sloicall 3 Wds 3
Sl g S G al L Al ALY U il

oo s) o# Sl AL 5 ag sl il il Sy Okl Cane
oAl bt it ity ety U ¢ gt e Ly o
oy o 8 i 5T ag po g S L2y e st G Eror
G ot Dt oa i e Bl 3 ae b6 agls Lok sl oY)
O N il

A Slelladll ey B3 et B3 W gnd e 165y

T s
$ gpadal Cledlg i,..L,.Jlgaﬁ_,i:n
‘5.1.:-1 L';I ol ,_,-x,lli, (J"‘-' syi nl.if +, ...L-"' L—L.—“U aJ\. _,A 2lzs

Ayl e pa /L8y A_...L-Js. g ,K,C'. 3 4esabazit ‘:.,L._\LL'_,E.“ N C.:'-).:_H

e ¢ GlIlaz Mg p g (1))

A



G O af AT gt N L/ e,8Y 56 Gand Y 6ar oLl e,
orzell o 31 el delin Gy 3 & Temii L BLD S o 30 il
g aslill i OV crdald onad) aeall o yde 136 20l 0 Ll
SE S IEPURIE IV RCY: I E I RV & PPN
5, el el fe o A G 02, bl e B s e £yt

! datal! Clauislt 3 48 AN

azed ¢ daldl Sl = 3 6 et ke dulin 43 3 g ol Gda
AValls 0@ 3 Go | e 0 pmaa Baadl KN las 31 G 4
Laast! Akl L')i K L}::il_fwéﬁi_’u::.l_jjjw t:.'lI)l.la;Ua..a.z-J f.ol.:!_”;)u
4 i_—.L- n._..ﬂ.uj y_;:.-nﬁ C)}‘:fllJ;w 2.&42'!;’]_\.? LT 4 :LE:;D \T'f_;l__Iq:;_,)_,')U
bl e it K OV ag 2t dos iVl anad oun SN Ol 0,55,
LU ¢ op 3N Lo s ) paa ot il Sl o ug eiS”
et ia sl Hﬂ* RIS AN R R FER T W RRYP, BRI
S0 ¢ roasa N Laad delin uay ¢ LA S 13 (4 g cosost
J'ub)U CJ“"{Y L.)II}.:L'I 13._1‘..1..:» d) . ,—_')‘_L:E.:Ja)u 1:.:.” aelia ..L?-);" L:.J_, { O:.:E.!J'lw
el Syl el Ay ¢imall Joukly Bl o Ot O 57 o 5
. 0}._43)_5\“: Jub lf-}(;
D ALl Fgiht § 48 5t
Sl N OF o ¢ Gl 3 G Ll oty 6 %60 ol
3 gin Lgidwg 4;1{: Lk ol ua C;‘;_ f':i_;.. T_;'lj _;}1-{4))39‘&3‘};-.1
S onmsasVlxd Juie sl e C,f_éscd,t:;u::élk:,,w. RTINS
LR TR BT W FOETRIN D SR FE P WE
(PO S WP (PP WSREs - <l Ip WIS Ry W o 7 FOY

AN
(otliy- —1¢)



oo sty g 3 C-%gco:ﬁ»;iﬂ C»f-‘_}nﬂd Bl s st el zal
ey opsll 188 L e 23] Gy 51 0,85 il ¢ Ty
omtt I eloed) Tl oy 5 Oz Gt Ol 550 5 ¢ o T gud s

b x93l e 05

 dy patal) 48 ot Al 5153 4iaLaZBY) @31 5100

Ty sl e 53002 Sllis gris S0 Cmnas 5 T G5,V o
o e Gl L L;'_,clf-l:‘l...u”_g WSizY 4 3 g U1 G
uwt RYCTCI LI (1) Reserves  J5LU f olawidl
G o AN 050 ST e £ - o Y1 aud LBV R B
R~ PALN PAEE s Sl 3 1 Sl A gl G O ¢ o
At G By W,J,yu. ¢ VoAV s LU GLLY il gs
N oY

S ¢ a1 B L g b e 5 Sl Wey

Badly .+ ot a3Vl o ooV SUF oS £ 50l L Lun ol ]

‘1 K 4 01.-.3*.):1" ade 4e rHER L:a\.;l.‘;'; S Qf‘; ‘1 Ll:ﬂ-".w.n Soode Laaze 4.51
O e S T Poue 33zl 2l eV G s,

gtz B ya Slaaal L] ow GablOl 2l 4 ol gt 23t G
S g ¢ o @slant Gudl gl AN G ag ¢ ol 16 s Yi
or € gl Ly aedl 65 ym JaV € s 53 gobuast e 6T 20

e tadi s ga 0.0 go Jazd (1Y)

ﬂ:’-i.‘}L-a:j?‘Ja.r.-L,__“-l'l :-_-_-.E.:J-;?‘ °_;Lﬂ.n L) L 4 631‘).:” LA W (VYY)
) e ¢ 14T A ¢ JaW Aol ¢ 5 nldl ¢ o pall gVt Lz

AY



56 AL GUEYIG Rl a1 oY1y 10 Bl s S5t
Lpabasinay e3¢ 2z i 3V LW M e Juadd G o aa¥l i,
oV Al a2 om b e iy ctiliany camliny oeelens wem e 3
Shslesd xSV e S 2l e b Ja M s gy ¢ St G2t 0
Ot 3 YIS b i 57 053 e baalladr ) Oa 3 Junlh sl 0p205Y 05
&of Leconm 5,591 £ 0l cnais WIS e (s W g W20l
Dl sag Ly fapall B s G Akl ol o laddly St i )
O35 1 3L 6 0l G Jadbingt 30 lecdl Lol 2 5s 08 g 9553
Ty« 3 AW Wlolin e AT iy ¢ A G5 Lt gy 30t acd

sy ¢« 1l k__,J;,,.;u'\k;C-L.,it, L0 56 4R (b S M e

298 kel o epdi p e 23K ¢ e KD ek 4oy Conam
A e W el 2 WL“"L YS! _,.a.uj £oolais ¢ Ol

f Olawdt Bl Gy B aad o e b b
LA 53 Jolall of laasll
e G Fams cneis 3N OTONA 53 M Gl el e 3ke a0
AN 516 pa Bloy o ¥ Als O 45 oo U2 iy ¢ b 25W
Aol Y sl R ol LW 2 2 T iy L o 41
OV by ¢ Slasdtl sdasyes 2l O wosd ¢ el sin § 300 20
G odil s el ile - Gl LAWY 8 2ty g sl CJLY
Aty GRS Ol e S5 Clasaitladn U2 it oY1 ¢ Ll
A e S e ke G ont W Ol O af @i it 8 Lo e

LG e A s ¢ e e U (1)

A



domd Oy - M 5 A pai s paii G ol ¢ SN o padl Bl ke
Jaalh Je e A Gad e S O Sl § Laall (6 2me PUEY
o 6 sl aady J)ﬂl Jdsis . O,ﬁ;;g;ﬁ L (:‘J.L;-” Sl 3
pt el B Oy s b gt e d i @ Leo Marquand
lameia by 5 Gbln i G L ¢ WKL Tl et o lend Y il e
Jpmdh U iy g pabilly Blally 2l o5 ) Judl 53 0o £
€W G ey ¢ I sl o e sl JW e 0l e

Seads a3 Balh sV e AN szl ey ¢ J3WIGE ALY 8 Ty
NG Wh S R e assW alse i Rty ¢ Sliah puii
41 saalt bia G S paes - Slawdl s el Cuslis e o~
(hzeal o 2rla gedidd ,J..,'.\llub o wouin ppWolag s ,\f e
63 ¢ Labos st 308 ¢ J3MGa 3l pllnad L s bl B3] 5 s
ey g Judb el 33

A vaet ke layi 5LE OV Tomlinsen sedley 2k o2 a6
Bl ol S5K ey dl seancdl oV ¢ e 3 G WY s
s olag 05 o Olped) o b To dlpe Cllan J5U ) 5!
JHIV 0ld T eV 16 € o ns W s B okl T
¢ :ZJ}:{_)JJ:J'I o 5,5 S Rl 0 O o (v Al 87116) lf:'f
dela Vs alan¥l plasSl S o fid TV ¢ gl e K
c O e sl 2

A o 3l sl ¢ oM e ) (1)
. g:...gj_,_,‘,'\o.nij_.,i.qu’i:_-.}u‘i n.i.bo'}..!ﬁa-)li vy

Ay e ¢ sl 8_,1\ 1Y)

At



! d3lall ot e 31 Rl

d 31 Lj:l;_uj)):g{ C)"‘/, d L U gpendas J_,L.ll C__ql:. d_:Jp-Jl'l ‘_,::EJJB.\"I QT .\A

V3L Ao - WLl Gait snd) A Ol o) B 5 ¢ ol

o oML iy el ¢ A Ml OB ¢ ad) 5150 Og2am 00
f et s N ol Slen Sy L B b gy ¢ Tell Yl

4 2B 3 ol gos - e 6351 e ) Blies gumit oI (i —
1z Y1 Jes yzat 5 e VA \Ren T R PR WA
Clizite oo Jilel e 2t BONed) a v ey 2T 50 s Y sl

el

eyl G ble Ludl Y,

¢y ol Aeleiall of Cpaatl (3 08 e ¢ Ol (3 Oslems O Oy SYI LT

Gy e Lol il 5 RPN ol O € R Sl
OVE . o5 W aiy s oA il 20 55 106 ¢ P Q5,01 e
U35 ¢ il G gl ade Li e ¢ Jadl o L e ture 35k 05T 5L
oo s S vy w &1 ] oy 5 3 Opeda g b el 6y L BV G
I g oKa VA e e e lai] osh &Ty ¢ Jile SDa VAV e e g ud
S ety L GKaroryer el o f o0 6l Y] e W i Sl

AT oo ¢ Gl e 4 (1A)

Ao



C’M Cl...ﬂ C :.L:-t:JJ'JJIJ\.;-*K:“ o.lbt.ﬁ ;_,J-JY_’ ‘M_; -i... \'{o_)ooo
F O Bl e S iy ¢ peat

‘0}:&.’)):91 ol Sy 13 dulsy ¢ f*'di‘ Ll i, Qalt Jle )_,g'c"[;

APV S SRCIP-Ny WP B BTN 1) OO Syt BV

Jea Sl 1ny ¢ sasd g as o8 @iy (25400 i ol ) iy iy
. m}d_JJ;DU E—o- oo blia el g8 ) ‘5};.‘..1\5?.1 Lo g2

Ky e slal 3 Oty 0all JUe oAb 57308 e i

F e N o ol A aad Ll sl g e OIS § pf‘.“i"""!

onati N 0K Tl W Bl AW O L0052 01 o U e

G ¢ S BY e el sl U g GO e L il i ol

$olaziVl sl ol 5 90 Wl uf i s

¢l yzedl i O 3 3 W50 AL S0l Ak ¢ we A ) o slel

il Spms ol 43 31 g ST 05::,3)3';}'. itis Gyt O

U2V 435 e Tl eI 0l ag Gaabbaid Teaby  Yeis basal & cam sV

Lo Y Jadh Gb oF o e b edevelopeds Lol J o) o0 L 5l
. <developing> L} Jydl - Last sl {,:Eu P

s Gzl 5800 Galt o a8 e 4 e ol O g @i
YAV i shad g lad Veepeee e LK anen y G Gall a.u-.é:.ﬂi

BAAL W Osde s e LG 5ie 03 O CJ1 Lra ¢ a2 &

(4 o gs2t)

c ALY e ¢l st ¢ G e Y (1)
s AL e ¢ Bl T (YY)
Lremographic Year book 1973" United Nations, 1974. (xv)

AT



Al el 3 4l ) g oW 3 dllly Ol kes O ag
Oda ST e (% yosryoner) gA= e Ande le LIPS
i AG AU 0l T A5TY o ¢ 0K s G 1 B ) oy 2 WE
S akaiVl S AV i b6 - b ) Sl ase 3257
R
s A 81 gl olmit 3 &alaiiy) 5 gl o2
S G O ol btV ool pe Ll ol (o a1 o ST
25 ol . b padt Slelall o st oyl 4l o iyl 2400 500
odiey . Dl eda Dhosle AcB 3 eh7 sy Lyl W Szl oy
- ezl sl eda b B
LN gl g AL 350500 3 Y

(V) 025 Js1
1AVY 4 51 ogi olast (3 Adlsadlyg 4“_,—1_:_3] laezill g

T Orr smabalcl Y0 L L) FERT

SV R Y A W R P L A TR ety bzl
/ SV ALY
Y- oYY, YevoiLy ek
Yo Y. v.iovay o014
oA Vot oA . LAAL Al ald
oY Yoo Y4,0.0 r’L:’.H SN
Y0 1. Yalio &S
A VoA os0AY Nectarines 3 sl
ol iR Ya.8. vy
14 o1 { Yooty Jtr 1
- “1 TJOOV u‘}o.:.L”
{o. 1YY YOYAY Pomelo 5 &40 oy 4
\ B Vo.%- CARTRY f-’JS“
1,1 oYo YYL.Al0 Fa S A
Va0 Ly Al { et ) aaadl ot
~aY vi {504 LI
AIES) u"J Oads ¥ 12.Yo rL.r-'ﬂ
. 1Y, TLYYY Greasy Wool aall O pafl
Yt of Y0AY Clean Wool Lo Ll U5 goald
7.4 Yoo Yoo 11 olall 4

Preduction Ycar book for 1972, FAO Reme, Vol. 26, 1975, T Lall

AY



gzl 3= e /.m dg .)Jn C,,q,?.\da- ol .L?u.{\}m o Buely ¢ 2l i
o G VN Jlm 50 e 3 3L Ot sl 1l R il e L)
sl Cbltjm_,(-“u--;b‘( H4 l‘;J J_,J.:u) Vavy r".nd,u';, ¢ Syl
$obe g OV E OvaYY i U AW - VA 4 A A oyin
Vaye T S g boda i i S O/ BRI PR G RPE

( te Y J_,'I.Lm)

ey t’“"ﬁjﬁl ol a8 ".J‘ﬂl‘o‘;-’:{ ey Ay 3 g 2T
.ty ) Graps Fruit D cstly Jwoils o (JUl k) oa V850 )
N S R P DA ST FYE NSy (P ] o
it S (2) odaadd e peien € a3 iyin Sl W6 G 871,40
VAR p2 S0 n g yraall disdls « QU il i 0000 gl Ll gl o
b Y A A Ce g ST (¢ fodsabl) U sl 3
L SU e e

YNy, Uod a2 B 3L gtz OF o ¢ G, 5 W ot G L

cob e ¥V dle VA B s peY e &_msfuﬁuo.zmu,
S NI H RS i U] 29 (NN A R
-Vavy ple el y Clean Cadidl G guall a Vvt y (Greasy) apall Gyl
(¥ godsadt) oLt b o T 2 AT YT paces M o

55+ 3@ oy o G Slomll S pslo B e Gyt s
@ Yo O sda XYY O'I‘,::L‘ J.-.LJ_-._.'!'UJ:J‘ C_'l_yi y&.. l‘,:‘JJL‘ s Y oAb

AA



2 B G puall e Wpoleo 8788 i 3 61 ETE (£ 55 Jsadt) vave
OIN S plalt o YA

o0 Jlid 1 Gt LV e 1 91 LT o O RIEN e
ST KN G2 Gs oK i G pasn e Gyl by eé)
e 1T Rl L3l GBI e Gyl Oy A ol Gl 32 gl
i 3] oy ol Leiniy € e a1 513 o g 31 0 M
G sl B L M sl

Uant 353 ¢ g ol il T 5 Sl e Hle ST
'2‘-_-51;5'[_‘-3}3% Cazal aly o Ly 2T Jaudl 3.5 LAWY WY RPN
W A el O e ¢ 8 I G gl kgt TS Tl
T G el e Lol A a8 eV Ry 5 statalt ol
Lealol O8G. J Zs¥lde o VoA J2 b sl e b MVSe e Ay
BRI O (NP A W Yo U I Ay

Al Glie Gz, oW 235 el Ok 5570 STl S e
21558 G Yl

Commiodity Survey for 1968, UN., TD/B/C.1/50/Rev. 1, New York, (Y1)
1968.

Y1 1o ¢ St e 55 23 5 Sbs e 03 ¢ 5 a1 (YO

AN



A gl olelially ppaasdt § LU

(V) a0 Jaad
14VY 43 )81 o ghar alag (3 Golall pol ZL
M il oy Ly 3 ol
vAs AAT P L 1 R
YV, LAR! o Ve S ¢ pa st o
WWa- LECALINEE U P ot -
‘i‘)‘\ ‘JTVO Cfb .‘000 JJ'J.A [4 ‘}:_:?_:l‘ —
1Y0A o100 [CL N V%1 WYY | R U g%
'l,;V . T"t Cl‘b 1-00 u.._,:.....:._.-)!l -
YA RSP oP Oata L 1)
\EA Yo¥ I St el
TJ‘ YJ"‘T ‘_'fb ‘ooo L“Jl-é..-nlja-!] —
‘Ji ‘1J°‘l" C’L"ooo ;J.n‘ub--ljhi_

1. Smtistical and Economic Information Bulletin for Africa, E/CN/14/SE1B/
8 Litho in U.N,, Addis Abbaba, Aug, 19753,

2. Smtistieal Year book for 1974, U.N., New York, 1974.

Sy ol o Tase i 4 gz U1 1 ()85 Jsabd o iy

oblslecrllly ol o 1 ol ap Osldbaia o Toan 0 il pS”
Oolen o SLT O3l un il G ) gt iy g syl S Bl V)
wolo s bty s Opesi Yy 2adly oedh Ll ¢ kel Gl g5

C Saes SNy

L



i A i Ll G OsW AT pa cad 81 () o35 St sl
s B il ¢l Opde VAR NavE T Cadl ] e cil uz
J Vave G Cadl 2l O - s Opke vot0a Wt s 3 sl
S22 oK 1l oy SOl Jgdh oS el o W sl B e VA
ol g U1 )

Bl e 08 Calll JWI £V G R i oy sl a8l ol g
Zove s\ L W sl o v castus e Lol s e M G
Ayl savysiavyyiave S B an Bl VRV aVA VL aVAS AT L

WAL B8 Il 2 G 8- A ey O il 0sll) il adly
Boadl ool Ol gl UM G s TP VAT T ) Ty i
CAEM e by ¢ oW g slaet 5 ek WL U 0K 5 3 g
o liplue I 8T o ety i o a1 3% 3 oy
O3 Joallizps . paeilay o A NS ALYy 3550 sa
gl ol el i Wecadl sy . oludl ool 6
ELIT Y 35 U MY G st a3 Ul cadl ks 1LY

s el yad Sy g adll £l one gk 3} oy slE s
Commodity Trade Statistics g ) wlull sl Ll ad sl Shbas¥l 3

S cye 08 slee € B 3L Oy 311 3 58 93 Ll gud UL
U g T 3 i gl gy By - ol § axle o ez VIS

c B P g slast G daads ) AL w® Rand ) 11 (y)

. owuﬂcd_,..._,]l.Lrn_,:_,:’.a,u.al.pJ.as.ac@,_..angn (xy)
v ol e e 001 Lo {YA)

)



S I sl i e AV g ey c bl veno e e VP T
ot st Y adl e Bl YA 2l piall i ) e S ol B
o e ¥ gl ) e sl R i K75 1AV e O ol B

ey bRl L S Slplali e om VAR TSN PY]

SLISTY ey Wy ¢ OB 3 JAS Tahaie 5 Al Gl Jyl o

G Gl demsd AW sy 10V Jad 31 ¥ 5 Glbin e
o e Min Gy ¢ 5ok T UM i e Al 550 O Wy ¢ deadl
Sl S 3o g ol Blim ¢ G p 3l i iy S et ol
s s woy Gibn sue a2 iy ¢ TV g6 0 ol i e b dandl

. é.l'-’;' ;{\JJ 3 ol o 5l

YU NAVY o i 3 3 oo sUT 2} g b il 1 wS il

P st s e 3l KO 35 Jaa ) QU1 Els] o vrsa o1

o rj:i'l)}é'i C)?l LI ey (T') VaAvY A Ll r_)‘\‘m\ 3 LAY [t E-l: \")"v!"
- AT il ol B ot il ¢ Bl il 05l

g 3a A oy 8] e S o LAl Ol a6 231 ol L

oW S (VA S paomtll 4y ¢ (/0050 Dt s ST g LN
oS A Jie S Gl sda e i oy sl Ol ) ( /00Y)
s ¢ dakly C;Uy:.iﬂ_,d'lxﬂ'l’(,;xiﬂbi WATNALNE T PN
5 e A o b Wl it il oy bl sl 3 e @At Oslalt e L
Oolell sl o OV sl G WISl on V0058 il e G (L

e 0¥\ e £ Boldlas AV (YA)

G W g A (V)
Statistical and Economic Information Bulletin for Africa, U.N., 1975, p. 56.

Y



Ol polalloin Ploily . (¢ 50001 ) La fl o ST SAnLdB § ulis
L Sl dg R o ¥ clts Foadlaadt Slpsle Al o
o 20N el ctta 3 ¢ ey Seadi Jpaslly JH ez Yly ¢ AaVY
s i e VoA S Sl b sl G il Ko Shoalall 40 U

CNAYY A cpslall

G Lot paize 3 il oy b O s ¢ Ay gnll sl 2 15 U
— gl Gl = Lelydl UL T Al ¢ cgalaz¥l LAt s
S G35 ¢ it Wl eiST

S ki auley ¢ AL Sl e 3 o 3 clelual A s
U85 Ll 08 ¢ Sheemllada e e B 3 st 355 ¢ K deliny
o Bashe V15 5aly W5,adl ST, e Sliall e il 0B L el
deob K e & Slolall s e e 2o 51 AV G S
B o Vo8 ST ol e Barke VN by SO 0 Shsliall 2es
L‘JL:}:}'\ Sleezie 43 3 g ks 2835, ( H (,,3) J_,..\l_-\) A sslall e
N L'.‘.Jl:l::.:.u n.:\b L.J'. E-a.ni E...LJ J.Lgd.; L;,‘h_, [4 r).';:m C_L:'Ilib-’

il o O LML o Cally sudd ik od eniS”

5 AN STV Ge 55 Y O3t gme 3500 By (Wil bl ey

KRN Iy AT G e flaadt o 5Ven O V18 Jl e aagile sue

Sl s b ¥ ( rs)J,,d__l)(.w S5 Shyslo Yz e VY B

Shosle B e /000 51 ¥00 Oada Y70 dhgm VAR e Lty sl o
L Lt

Sloezllada e Sjae sy ¢ Jall Slaas s> ¥V s A g il a1iS”

S ETE PR T £ A BT FITR LTV PR T (R ERH R

ar



LSS ekl el Belis Tt i) gt 3ty Sheliall wids Uil
corlly Call i Wby ¢ il SN Sy 380,60 Slelially

DA B g ol W ol | LG

G Gl S e B 3 oy SOl PU( 8 ) o Jsad oy
Gl dly WL 5,10 GLNLLE B LY G iy . @ 1 Sl ey VavE
LI — Leby ) Slaezll ol gt A Gy Shoslallada o an J) Giadly
W66 G Js S ed a0 ol el ol STy ¢ (W — gy
bl o sned! sl Lebiadl Slozll 91 uf KL 0a 3 Oopin Dok
Sloill Shpolo P as - Shoobiall Lo 33,05 2 Lo W %l y 31
Ir g Ave ) Syl akly ST ¢ ol ded s e ellby ¢ a5l
Sloezll LY L (@hsball i e w7 )il ¢ (vave i chslall g
1 ,ad) S0 ¢ (Dol de e o en) Jodls SO0 bl duzall gLl
(Sl g e I el

oo AVt i 08 0Nk ety G a0 o @)l Sloenadd 3itl
(¢ 3> i) el sl Gyl s AN SNl it K ¢ ookl s Fr

LY. ;1.:-“ Q\).\Lﬂ i.lﬂ:' O-l '/: \ ’)2

(ool a6 3 b cadh o aomsicie SO laa Yy 0ol ez 1 U

V38 g3e nE 5}1&&;@,‘:@3&}{.‘

LY



() pdo Jod

A oladl Al M lghends L B gln Slast o jolo gaf

,ucuré\ﬁwc: Slslalliies  d ) Ll
"IN | R VY Ry PR 47
| D Aailgadl g duely 1 laed] D Y of

1% - {¥uleo 14VYY ﬁouv..r\h.:ﬂra_ -1
oY BPSEY vy ((gmekin &) o500 ¥
Yoo YaTuv.t 1YY Oy padly artigdl
LN YYsl.2 11Y. ol — ¢
«s¢ 1Y0A.7 1avy At py SV 0
voy YieolaY 14vY  Prepared i....:u db ganll 4t _ 1
O o0y 19vY Jeaally £V ¥
Vol . Y. 14Y. St ety I s A
Vot YoA AN 14avY okl udy b gall 4
\F) 4 Yaoaay 1Y, (A gonin ) Lnald MV 5,5 ).
30 Yoous 14vY. pda B e 1Y
a8 Voo'a 14Y. Jti. £ ¢ pado pad A Y

40



(£)pd0 Joo b
bt Al M gt 5 A 31 gt Slai) ©1polo gl
/
wlpolalldle ) wisntalldes  dx ) a0
) i G oLY,a0Y
s oy S8yl il 5 Golall
() AASIEE 1AVY e Mo Jsaitay plo o gl Y
1o Yyoiy 18YY Fooudd pls 3¢
+JC LATA 14V, P CL.G«L.: ﬂ..r.“r —\e
Nt YooY, 14VY PESTINES | PURNEFI P\ RUAPE U QR
VoY BRI A 1avy et auadd Ly
1A YALYA. IRV St el ple 1A
oA IVoIYY 1AV Fom Cpa el 11
V.00 TY0A0Y RS A SV P S WL { R,
1¥.50 VALIEL 1AV. e ST wieady da ST bWy S0V v
1LV YLIVE 1AV e el A) XY

Veade YofATLATY 1avy O aball Al

ax



:n.Lu‘:llJnll.o i.:; ‘:_.ai; LGJ“C‘..A“ _,:.é. (_;'ull _;;L.H lh_.; L_‘_'J::h- o L_..l.“ t.kj
S0 s kS Sl M1l 885 Aol B B e 703 5% 1 YW
Jpitlly (it rpra¥ el 0 AAYe e Slaldd) o VAT
o Y A58 ] O ad eldS . Aot o il N iy 3,500
Jaakt ) vavew el okl A v L il e il o
-l A g 3 ST (¢

el ) Slelialt Sloniza p in M ol st ydll Szl a2 6 L
 Jall Shines SYTHy alty spubd Olovziey — &3y y 13 —

O R i oM 3 haladt 5 0 @Y LI 5 e
ol il bia ol 4 gy te KT ity f yite alazil zat pullsin
SCI e S i w5 ¢ b o 3! ',_'J.-O}:Lo%”l ST e 5 Y
Shaly Golasl gima G Os2um oni Y1 OKN o A kp ¢ U}:‘!JJJ‘V\
Al o S o Bslasl sl Ol e Pl ia roows . WUl jaisi,
LR i s G Al 45 Gl sy OLY

(Sllldly — )



4 pacall 43 i) AU te
Bl ol g iy A1 gt St 3

i) Ay ANy St a1 o 5 el e Va2

ML U e e o 5 LT

w2\ 3 L_{a;.n 3 i) pyleyo 2ol 3 maoedll ot-.\.-;' C'j’“ ds
Gl saoell rﬂi 3 o (o3 3ol lia CET 3 ¢ lagas Lidel L 5t
VALY Lo i guld R2bl 0 10 Sl 6 56

PRI JORCRE DIELA g ORI PO oot s
¢ Apartheid ¢ =55 & sy AT ORI PO P T IR |
Lo gy VAEY din Slua By el o e :m:ur.'y\ Soaelenis”
i 36 e paasd) 2 el gl ¢ Lo o8 s Jo 6t ¢ veva JI
PRECITIRE PR IREEN N IV OPS ST IR PRI ST
vin S g s aze elidy ¢ Do SLEY Rl Bplad) gk
WP PR oK U PRCA IS [ PAIR G D JUCOS WS & W
AT Ltce w3l o yim DY B8 anl B, g oy 1850 Sy iy
23 i Y (R il g 5T B S 4 550 KT gir sl Vi adl
oo ol Am ) g DK Ll & i B ol Spal 6 K
0 g

Apartheid in South Africa, United Nations, New York, 1966. TN
i ally A5l ol SL, et i g cwed A

‘A



VAL 550 ety Slwy e A gadl ikl i £ el i sl s
Saoll a0 T ol Zenand 331 3 ol gl s

%l i SIS 6 el gl ol gas oM g 4 M1 i VR
- Aparthdd & L anl Gl 0 K Lbw oo 0 2l

@y W 3L ol Badl ol e o M cpde 185l 5 ez 5

PR TR LA S P PR LU S S A S P

3 le 1..}L_” sl JUTJJ.&?J axly ul).pc,.é-ulc_,.o)u(@’ltuh—(‘g
.:n:l\r,)UZ,...)..J'.l,.?:Jj

Oia ke o gt il B3 G R i a3 o, 0
O s ¢ P ey 25 0Ll Olinype T camall W1 s gyl
et e Bene 055 Wil o Gl WY1

u..,,.t i s G4 andl G, g y% g o) r"’“ il o Seay
aoetll WY1 5 wlae¥ Syl px 03k Obe AV 6 3 M Ty st s
o"’“ Sl &y pon K e LLmy Ol Saim ol 42 Ll s 3
e Glet ol el OF 2 il 0 gtntn S S5 il nim 36Ty L el
S Y ¢ LA el A g sle) e Jo Jans ezl 35230
I o @ 5y - dadl sl b s ey Bl St e T 0,50
SE ¢ it Ll 343 Gyt S 10,50 Ozl i Olw s aia
Gyl SETMy Gadl JlazeVly & sl % AL et sus L
¢4 g Sl LpSs b il 5005 Gy < 6l placY i
Gl i o1 1 03l Wil g 5 e 5 Tl WY e
Ry il 8,03 Al 5k G ezl ¢ g

X



2 A T Ll ST gl e p 81 e e VA e s
R W RUPY O BN IS PO SRLTRE JON IR ROe U
Al Ol ol gl e gpatand) scu", Gl oo gt e L5 AN
sl iz o oI e s 1 0 S L 2 3 g ol 3
S PRSI IOE EA NP RAFR LR M S RO O I PN
DRSNS i WP RTPUR PP | B PP 0 1L SV PO P L R e
i jasal 3 Ll

NP i SR (Y I WP PRI PRUTIPE i e U
Y aanedt WY Ly 5 S J ot PRERAT FRPGAY ETT R )
NP o O S RN P I S0 R Y DN O U O 5 W Y
VURPPEY PRI TR ERREE I DUARCI U G S S L A1
2K famrl DAY Py saeeall ZTLN 0T ¢ o e B s piae L5
i i) e T Sl s — LAV s 502 5 g3 e — LIl
- DAY il Uy 2 M Ll 38

Jair O por ki oy s34 Ll il gyl ezl 5y

VDR T R PR VI S LY I TUE U ORI Wl V2

B dsdl pcdl fosem e undl Sym ¢ ind Bt 3 sy SR
. :\JL:-".:’-‘

Bl a2 LS ERTn I35 p gl Vi el Y0 ]l 3

Al S ST A oy sl B and Ll p iy e ey Bl
B, Yol Shaeldl cain ol gay ¢ i gk sl (Y1 Gy
B Gl Ge WA E Gy L o oW G e

‘o't



fre sl Naa oyt 282 temy Saomall T 1 sty 10

;,r;ﬁl |

(o Oty Gl il G il WY1 i Ly A glat 3
S vda je By ¢ A 4 ad) Ak of Sl Sadl v
FLAL bWty mamall Sk sl il s R

A ] PRY

Ak iy 3 Ol o gt ot (YA) 5 9ul (7 00) 35 1 06
o Wl peale i ool b3 4 3] oy 4,8 gl 301 L Gy
Sl S Lt i 1S ST L O st et 2l
Lkl W e Sl gs sl WY1 B Gt 2t LA
sy - ratd) Bl Leled o Wy gttt o Wy eIl o gt
toted g W et 08 gl ) G L 3 i) i B S5
€ G wid ey Bl Lpd J) ol o6 o Db T azalh a0
Ll 5LY Gl Sl 3601815 bty 1l o STAE gt asly
oA sl B Ll o)W bl izl 918y 3, 3 g 1 S
P Sl s gl O pual OF ¢ Gy WV 3o i 50 01 i 01 ST s
Wy Zapedl e Ol it K0 i Cpim LSS Spw go ) A1
| R R PO PR

2l 2,5 ) (T vren ) ) Suomalt WY1 ied dpudt 2t 51 b ag

B Lol o Wl M G ISl Sl 212 gm wiam (o240,
a2 Jb Shobe¥ Jadl o3l G i)l Jal a0 e sty ¢ & asdl
S o S Baonall a0 M S S gt sl 6 ke

Yy



el wo et S e S ST Ol et J5G Ll
4l G

Atz ) (o ryey ) o sl ‘,S\:.::;. fa el Bkl S5 22
a2 01 Wl g S e 3 ranad) 36l Gl ol (p_ sy
AN a2k A 5 e LSe e M B andl B Lk Bt
B il it Tl ] o gl Sttt i S Jf Bacnall u W 20 30T 67
Zioelll )t 130 J 2 K B339 G Lgmn Qs ) Un ey 6 % el
ol Y e sliasd Jodl LS ) Sl Jlo ) & pazd) Bl
DU s s o el G Rl sl i Ol ol s slst
g i a1 Wl J1 Ve ot stie JUof sl B30 Lt Tt ]
S e Jaary o i) g 3 andl 3l Rl ao O pedl Gomid
pos bl pa Sostza sl 2] Ohty 3 _razdl G LAl el Ay Sl
Aeatell OF b ay ¢ s 301 v i e G 2 i el 6
oM @ iSO ot cledly Jpit el o3 ¢ pall Bl 1t
A e B SN L e Gl s elBy ¢ b et Bal Al
c et 3 at Ll s 30 T M LS

L RPN TIPS SN PR AT Y J G ATID PSPy

I i T B 3K L R sl B e Sl Sl )
(> vaxr by) G aelas (ave (b vv iy ) 2l s G il
AU sl gy sl a0 d Al 4 sl B L S ges Ol
w2 gt ¢aoealt WS 3 ST L L Sl gl G Lasly ¢ gy M
D338 (= rv0y ) s Ll b iy - % a3 Sl e Sl glal) 5
i35 ol WD Tl Tenanl) et ol o nmd (TA) G

¥



3 3 _raid) Bt Jlatied ) LU U e JUE (1T 3 2l
3,030 Rl " gbay Uil e G PUR T BUE [ PPTPRE E A R
a8 oy cad Sl laey iy e ol Dt K 4 Sl O 3 el
e A SO o 1T My K¢ ol a3y a6l JlsiY
b oo 25 Tolpaslaely 25T 0T 25 syt J S uzely Sucedl
3l 51 de ol bl ia iy 3 5ls =y dl Cas! o3y ¢ % il G
N 5 S s I Sl B 2 S Jio) G

il 3 e ol

(A5 ) (G rYer ) Gy nimall WYl itd G ol Rkt 515 a2ty

ok tanll WY 2 G sl gl Tadl eI s sl
by c1m i oy J olebd LW cleld) 0 oG e i)
USSR Ve AP OPON PRDF R PRI O v B Y RO

Q}J!,L.L:J!:),Jldigbil?,:?LjL__,_;:.HZ;J;:HG;,.dJ;L;L;_(:
JNECE W 0 NWEPRPIE PYR IR W B!
8 Adi wpe Uy Lk L il B el ol LS Sl
e slael pled e ST L e ¢ asaey AN ada yE . e ]
. Bazell {,ﬁji

ol l,:'ii n psiam (o (02 el apal) (Treve) i 126

Tn oLl 5 s gl syl L2 L by 3 )00 Vim a3 3 ik
gl g Ly e gt Gadly o ST w5y Y saaddl R
G Ll o gy ¢ a2 S Lo g e 8 Ll AJNgY
i Celad Wt 58 S 9025 J) ol G5 ¢ oy Gyt By sl

Ay



e 1y Gl o ) N3 pabs 5! LN Slasld y0B LI
Lodidl Slilly ol a1 A1 L2 €5 e Pl Rl pd e
R KA U S T P R PO [ P SR PP
ST IR I PERRPS WV IR VPR B T SO W 1 RCA RIS (R

A a]

oM Gt g &g 2ty Bl Syl (@ PYE ) 55 S8 et s
JE.\_}\J .Jg..\..t..'l'l L','Li]'l N “:-"L-l:‘ L} _;'IJi]'. Jnie . —d...._.'n:.'_,si A gie NV L;g d'!.
faoye ghiol B oM Gle LAzl & Rl G 10fe
sl e Wl A TSR 121“91.' 4k Bl oy 1*:§- ol
Oy kg QL > 5 Ploss i plais Ohtma stk 10 3 Lo Sl
A plindy sl W in B piae 308 Tailpa Jo Sl i e 55 . 3 3L
S LLSE L3 e oo e P sagm B Dpdl Ky - 2 gl e s Liac]
' :-'-_-f_v":Yl s azezil

&8yt e B O tally el 3508 (5 wYE ) #52  Ghats
i i 1, el Y B el k025 6 5150 - !
3y ¢ bzl Gl Ll oueabll gl izl ) GO ey
o sae VWA Sl Je e Jaky © Vsl y G S 300 b GSTE
oF O caimd 6 SK Ol ¢ plae sl aoly By ciasl] r."ih 2. ylael
o AV sametl SUY Jy 6y Yl kog ¢ 2 guadl
alls t_g-,ii&. G aadly danldl 55 0al) (_.n rrys )(.S)u.allll sl s
Y rad) Bl il e ol WU B Bl R a1 S0
3 A a3y A gt 3 Pl DLl e L 3s Gl g
3 il s aoll W ate el way ) aul AW e s
e arbiada gty <5 ¢ Jadl 5 s o Ta K e 0k e

Vr £



sy Gy Ul e Bobeni¥ HUl a5 Jadl G Ol ez
doy Jo adial J) VA an 6L b andl et Wl Jlatid b e Jig B
i s € ol e 0 oM nasdl e Jss 3 4 55 L Lo guad
Sl ol 3 A L gl 8 \eimphaserad e CraamllcAY Sy 1AL
ol ol ey auty S8 Gy - A il i 3 R randll il ol u L
s Sl ST A Mgy 65 )*:-:‘J baol L ] g 1,5
LA sl L b e G & e Bl e oelh] dal GlaYL L
W@ R MET (D PP TRE P PRI P @ RN
sl gt ol ySo s J 30 Cady g o el Jadll e Bl b i
3 i oy QL 6 _randh il e Jail Tt Sl WY1
RL O O e CH PP W R PR W PRI PRRE e
U (LA VK v K P 1 DU T PR 1 5 W VY P
Ve 5 S5 6l @ oens € 1l iz S o Sl cindll Dol
ik ) i e S Bl 5058 e 6T 1 & Ko s
57 sl W B pullipd | B 2l ol b ol g 135a
T RIS g P T PR VA A V- [ SP T J=  OW W
& 6 — 0N g ol el WV Bl Lo R D 1 Ll
Chobalde 0T YL ¢ jasidl 6 prasall Bt Aol Tkt e 2 i i B S
SPPPUO S L A DOV WU AN A - O S T A P
ol K5 Al o LAY G ot 1) el e 1613 1905 i sy
O iy o Rl i RS ol Tk aze Jo g e e Lae
-{.CL\ Ay bzey ¢ Lllaid gl W o saas ¢ laj\e Z{Jz‘.-\ ald
BV I RV B VRNt IR A WL L W P PE S B
iy Ul iKYl oY ) i ol ad eiS. da il oy

Vo



3 bapad B Sl Gl pogilia ¢ 32 3 Gy 1S dAf T i (e
Gt Ty 2055 af Bl bl ol W T Gt 2l S 5
s 9 O e G € i} i B Lo 01 Agtdl sl
o 2 LS 8% U3 G e Gl gomaall s £30 G — LouinS (50 —
B3] ¢ 4m 3 oy A.;QC. s sar 251 (5,0 don LA e ¢ v

- o AW ol S e (5 andl P Rk e i

Qt sadey ¢ Bema ¥ T e W LY, A olel Yy
SH e di 6 IR |V IO SO TR PX BT Y [ (BTN EQOR
Flo> i OV 2 W0 BUIGY e Tk 3L in B gt 5
£3 = i ot adt LG 3 SN G ey 22 0 50
O 0l 1 — i iy o S o e dlsloy o8 67 0 a0
TS R IEE P PR VA RURT RN N PETD o B o g
o Jrd] Jeosn E) ¢ mlatlsags a8 g 3 el
SN EWIC JONEY



et AP
HOaE LNy e

e P e 5,0 -
et e ennley — SV Ty 1 J g o

! doadacdl o 00 315 (soae
il Lol o B g OFa B ety O alins pmcbedll oo 01 5H6C
AN 5Ty 55 o 31& 9o @1s6y Solauz 4 dagi s el d) e O
bt e o) Gl W Tt 6l e\ V1 syl of a9 80 sl ¢ stV g o)
Ll 0,55 O 2l gmaye paid] 100 ] ezl A e sl sadty ol
e ol b e P gm0 093 eohaezad ol sill et Jed a0 RERCS

‘ c o o 035!

oM et € 0300 g el 3 et 3565 T 2,5 San ol
B Gt s (2 e B ALY g e e s g g
¢ <) K. 1=L|Jz:,.,">'l Wl L,‘;J:-’IJ;&.:L&:JJ.‘:LJ)QCJJJJ‘:’Li}A
}T&;Faizu I it By A1 0, b3 Bt ¢ 51 My Jo i 5
U oo B @iy ¢ L 15,500 2l slas) doim 23 el ol
¢ eyt A G ez N il e e lslace
¢l L.,:;JEJGL:.J_;,;{;,,.O,ﬁul,aﬂﬁm;,,mu.?uﬂ,
A » CSE R Px 'S ,‘.ﬂjl\ biay . dags 1 d) bgea Bl anlye dass

vy



s Jadl 4 sy Jlte pazs g paztl e Y 5 oLdlsiy A e 3
Gl il Lpmatny S & ki il 0BT 1 O Ll Gy al)

Fos Sl Bl B pasay OF ol BES w0l s
PRIC Y T T IR b R TR (I = SO Y ER HR Je ]
Pl I 06 30V e el (LI o 5oLty 2l e Sl st
Olabaazady o675 w05, 2lis 9K g ¢ e ceobe A sl Ll s, gl
cetedl e by 2 5y A e e G el ale S ga lin 08y - Rl

Wl GolesW S Wl LelaVt clazdt 5y 3 il aa
£ ¢ iall sia & 3 tal rig NG ux.l'u:‘l_}l, el - WGl
sty o \ple baiiadly Sadll Raath Sl Szt e 5y ig s
o - 25l Zaa) Al Y1y otV 5508l Sleazdl uia § ket Lol
ot Al o aia a0

A JE Ll — el szt G Ladall oo it o a o USE
. et ;\Jﬁeé,— Ly K5 528 g b bl Caies — 2l 1L
Pk Lol e

PRl W ALEN B 0 —

055 8s ks, charbqall ot Spat J1paW (e s el oLz 06 33

o Shpdl Gl b o Jie eladl gl 344 Lps 055 caley 355 5o
S5 o tall Sk 48 Lladl Sk f_j o oy Gy 2e o
SUlly Shlaaa¥l om o pd) S g2 L 035 ) laall oy el
Ml e gt Lim ey L,..Jm Ssimas bty SVl @Cn, il

\eA



REPRURYN [P RN T PR R I PA JCRESE PR RTINS WEP]
o stod Vool i ez Lledl Ky 65580 B LS 3y SIS G
Ll o A3 l:: &LJ“ “'L.nl o E,.ﬁllz.x:.._,!iu\o 'l.,‘,.. Saby & 1:.]’_,“ C")l lf.
C,i.f.i‘ Léll 'li)r'.c; :-:'{Lrjl.ku dﬂ?o.a . .\'}L:H o: t._,,.ﬁ '5;?_1 (:L-')'_, -4:1.29.-1

VAT T 2ot 5t AT Ay VA Y s

P oglls patali— ¥

il OF 35 OKCI e Rns ol 6 55 puats el o.f_u'l Jla o8
SN el o Gy e B I et G W ST G Sl g M
NPT SV VTS SO P NPT BORY-JOS | RRvcs I P, S
- oG I a e b ok § STy bl G U

PRPESPRCRORE AN ERC IR Pt FOTPAREH PIEESY
oM 1T Gy J 0095 Wl 50 Bl Bty 0,1 ik Ay ¢ e
0T g TN S aw G Slalkly

S PP IFE) FPRc B

S Sawly ¢ ;i.x._:..._'il§J1,L M G0 S ) G e el Y1 38
e ) ;L\Jr.t_gjz,;.m\),,,]\gd,.s\,.gwx;c_I,_L.;nc_,r.

oot ey GLa 6ol e tann3 8 bl df ny DA 5655
W s ¢ ot do @ oad WY SN 0le Casy o 1 3 dad ¢ i
. ozt O\

SG s Gl adt G it Gaial SlaleW i ol els Y,
St By Lty W Rl 3> 5V D) i el 2 ¢ g
| AL o N o Jool o3 oheth ol

V4



b 3 gell g o i B

P TWEPPTE FIEU (N PO R N WP (N SRR P

S VIR PR R 1V R WPERY| R0 JRgP | P AP0 AWK PP
AEV L4 AV 095 ey A 3 eyl saelally ST sl 5
el 3 o Gt odn ltia 3y 43 20 G50 e adly o L AL
iz 08 el sl sl e Pl el O30 Syt O s oo 41008 oom bl

s5anl) deazd Tasell (51\ akiza s OV G ik oY) suay

oWk 060 J3 ol 53 ot ¢ (018 Ll g WY Lt

Gubod) 300 acl) G ellsy - a8 Syl 58l e by ¢ el oo
iy, A

Go el 75 o2 0 s S an 3O suali 04l Sk

LA Cazh s s gt n g ¢ b ol ST e 08 et Olate

IS RO R IEUR, C P51 IOPUSK IS R gy - Jazly
SN PRCACS LR I

el AW 2l iy 25y 85 B 3 el s e g iy
Gy . g0 ok U oYl 3l (5300 kit Tty et VAA T
* Joliza b Aty gl 5 eal) S e OF7

4 r'a)_,“ dl' 4 ll}?")-’ _,r“-‘d' Cl-:“ 'l,.'::.hl;.ﬁo-f-.:.-ua‘d_,)g“&_‘_,

(_1*7 i g e 1y cade WV 315 8 ¢ Lt suey ool oue Laoany
Y (:l-ﬂll 3 U")-']"J"'L: (J! J_,m_,“ vy ot Ula-_,c%.-.ﬂ‘a'l).i
Le ¢ LamY ootall ells 3 b bl 3 Ayl Jo daaldt Sy all 5 i
O bt 3 ghaas W gmemets STy ¢ cntllslal o oldl o0 5,5 306

AR N



P[P TS R G KGR P P g |8 1 T
e Ll Tl o1 pmy Lt ety oW ',J...H 38 a5 ¢ golasV)
s Gadb g 5 o s el BT Gy b GVl 03 Y
Gi% i 6yl 995 OF ash ¢ Y+l g oot 3 s 55 yh s dia

 Tan S 4 cpametll s D6 bl

Ll 5L Olomdl SIS VYT D gl UMzl aa 35 ey
Gixd s Lot Y Pt Gouh 5o ¢ 48 A3 o sliailly Ll D) B9 1
o 43 s TSl ey G985 GlhaBled L oy oY oo 15K
*\J}nmgb ] e laalt B Il gt Sl Ml Jo O gar T 51
0 DobasiVly dela Vi 3 3 AL Tl e bt o] e e
3a8b ‘.J.:H oo sl b ¢ galaaVly AN Gladl L 6o laay
PR DR WP LA NI PP | P PPN K PR RS TR BRIy L
EWIEIER 5538 ol

et ol g8t g Rl Al aedl pe rae LS 3 G o ozl aiy

o At aza V) g8 K5 dy &) predl Slad Jlabl ass 3K Al el
i gl ada g5 3 S50 0ls ¢ ) ol Bobasit O gaies T o 65525 Y
b A 325y 0ty el Rl WM B S SN My 5
WSy | BN | PP P SR I [ A RS ERUI I Y TR MR S IR P

ore B Bl o el At ¥ T o o S5l 5
ol Oy ¢ iela beose 3 Au_,-.l-bi Lol VI bl zedl aé e Lol

ARR



Al aed) 0g> b gl eV Tl A el Ll 5 oY)
3.!&-' L',:is’—'- I JL»-_, L t_t;JLa.'-'i'S“l_, ucL:;Yl 4;}_.:4.4 r:l.-ﬁi .LE.%T L,:Lazs'ﬂl
;.J_)U'. o .-Léuj.f .:.:K L2 -i.:! Ll ._j:‘.aJ ‘ :tx::zm.u ;)J.a."lf 1:..,__.1.:1'. u‘-’;ﬁ”

kD z:mlL:...H

LS N ol g o 80 BSIS

A bl g5 3 s Lt o8 565 e 130

Gl womry A2V EYH G o il 3303 o i O3 6875 K b Bt )
L Lasdeall 201 5655 ¢ Judly LS a3 Gaied del V3 L o4
e ol Y U e EOAN e sl ey S s 8 el

. Ji).u‘ '-;-‘:‘.J"k:-’ 311” J_C' LB:.E:::J ﬂ:u_’

le 1AV Goldh JU AR G 5y oled dw dusby s a3y

e A il B et ey Ll 201 o3 et

Skt o L oot 3G Tl b et e et e prist Sl

Pl 3,555 52 e oo o3bt 5 skall SUT ezt e ST 22V

by gl caxit Gk Bet Ll e & dy Ju ol o el

N il LG B s Al Al sl g 25l o]
e Jadt K2 Y

Olale Yt 2y Ll bl e dl o ad by asadt Slazdl 2 £ 0K

sl €Ty e laaly Z ¥ By gabl el o Cathh 3,57 0F sline 157122

Oy Sl o G 411 ) o Ve L il 3G T Gy 30 3 5

N ¢ ot W 55,80 550 e T 35T1W 42 5,80 150 LA

ozt ¢ oA B Jadl e chJL_\;QsC.:;LmJ:\{u;\Jt
cSlad 5 i)l

Yy



ol o a5 ALY Bl 3 Ll o it 3K T sy, el

Seps Joad doui SR nndl s b A1 oY Yl delo W, Balas Yl
o NBKE 03K &8y eolasVI ! e asiiely ezl £l s ekl
AU iy ol 2 ) ool YIS GG s el
b alea NIy G2 @l Canaiy Jsll Lol gay s il ia ks VI
oA BT Gl Jle g o Lo Sheadt] Gl £ L1 gy 03y ol

4 533 gy Yl lasViplladl o oo it 505, Aol Jaz, ViSn

S gV Al fB Y B G pelhendadl Go ) 5 10 0,5 4 S

bl S sy PV Sael p il sum s Clad) g sui S i g

RoLasiW Ll i} 08Ty o il 59608 T T i e 1 5l
i § yeian Bpndedl 0o 25T p e B Gt S AW

> N85 el 3 0o 3K Han 0,55 ol 55 Y o] iy 1iSGa s
Sl d oy Tl 4 7 ol Rl 4 el eV By L Y
oLy el T Ay 05 M it 0l sy e o B L s
ia pns v olosl § it oAbl ke dan O pmcdinny Y Dot B85 Sadlll o
aeadll Y34 iy Olaedat oy ot 55655 3ad S0 adanl Pl e %
el GV A G STy ) il dliy Al Wi g
0o gt A el e 5T G it st ey Y
¢ gl 43 e slat Wy 3l od ) bl gl

ke 53 sV N o ol gy e 55 6
T LT g S PO WL O N SOV o S

IR
(ot — ay)



V5% ol gdly A oty Bt Remadllisle 1 G bty K 7 Wb
S5 e E Dt Sl ladn 055 oly . ol et by 2 e
ediis

)A(l.” i.'lli.; u’l)a_, onldazt J..z:.:_ la 4 (}."d ‘:,LLM yt:”" H lt.uln‘
N STy 3V M 55k g b

sl f[,.II -~ oslaazad s qub/c. TP tj‘_-,la‘n).f&.- s 4l
.4.:‘:-‘_}.4.;

Aol s a ¥ 02 ey S it RAPET R P

3 Yoo B 565 T G K Y ST J it i e iy 1SR,
Gl gl Bl Ll as e L Mo s

 dpalantl o Y 35 gl A (I o)

o ity g et ) iz b ool ST Gaa ot 0 U5 01058
: d-Il_ t:; ‘)‘J.:L;

Sid sl gl Vg ol g gzl orled Jo 3wz ol —
o s s ¢ b WS Ll 4l g e e O duddl oz
A f s ey G e gail 4 Sy el e g iy ¢ PR

ST AN Ll oy e o Domdediom 41 3 58 e sz ol — ¥
el i e ) el g Bl e G S Vg S
ooV AV G A s Jo el G ol Il i o3 Il el
Tl W a3t Sl G sl o b s pnat (6,71 3 km PP

1A



30 S ol ay ol JUbE i STV 4y 2l gy €y
.Uc-\::.x\'b Jladt JL‘H J s okl g;"*_".}l el

OV ol s 19 500 SVl sy ¢ V80N e gl UL 5 i
oo ity ol s JUL S0 oLy AP Sz AT ¢ a3
.L....n,,_diL,,.unuci,,m,__..u.m.;,_br, Leav din e
d,'ﬂlul,.,.J_.Jidm..nLr._L,.«,uu,ﬁuu,;mu,__.u-,
s 3ol ¢ le.u\"l‘,.ldlr«u.l -A.uua_,i_,\'l S azb ¢ .,,Ji‘{ o
Gyh 3255 Bl e Gl W oLl s 067038 80 1y 5z Ty
syebd Jpen o U bdllells G el e 6 Al Tage ol e i Lo
o 0 e 3053 65,3 06 Vs SlaW A3l G a2 2ally 353
el ia 2L S Y 3e oL Yo

doia) Lf.'_,(.l-.]l\}:-l;/ i 3 ot U.J.uddi.mli el sk 3y
f‘aud‘ Lg\.t..:‘)ll(.L.Jlu 3 b Jhb"lh XV RPN _a'l..\c\u‘
O8Cbsae G35 bl gacl Gpncle e85 213500 Jib (ke e Jf o
K ¢ 4 il o sy Slaz VI A S P o i Jies
ok . c.,mnuu,.;m RV PSP rubmufwl,r‘u o st
v LY Lkl Lo 1 G 3KSH Geazed) Lwl? S (I el La

oW i Gt o Ly Cﬁfurobgiﬁméiﬁ;qh:u?ﬂ\!,
laz Vil 3 4V ol 55 ol V8o 2l vy B0 53000y s
el ol G SKAN Gt liea Ly L Sy el o B R 0,55

Vye



W J b G GlaY Ll Bl 2 Gl W g bay
¢ N Jodly Tenill ey 539,05 o a 35 128V

ary b ke Rl e ey Wl Es M ads am Ll p i Ol — 7
g oY e LAty hshuaza o Ls 4, 5 o I o slall p garie oy aoeslt
po g5 4l gay dlolanzd S 53 B ind deadai aup Alia 0,5
ol odn 228 O amde e o 53 e 4 Lplolas Joally ol o y2e
Sl o3 L gt vl 1

* nalh e da) § o iSOG
byl e 5 i Bl 55,80 05 3 JUY it o}
W IR LR EF AR IV PR N PV vY PR
2 Y o558 35 QU el Gas O i LA 3 bslesYl G 3
ot o 15 G s B A O iy £

R TRIJCHOPT SR BE W IRV '3 WA S SN IR o JE

oo SOl il M ] g Jl P o Rl Sladalt (L

O 355 s - Analbh SVl e okan V508l #5500 ol A

Gy cntdl o Yl e ity DLty Rl e bl B 652
Al el i

cdaaldl B o @0 55L0 5 UL

LM 37 5 By 555 el (L3 A am e S Sl el

LK S LS aaen — ge e i Taadly bl UK G

PYRIEPER SR RPTEP AN S LY e e gk
VAot — oF e o

»

) AR



Y 48 bt GOl s e Rldy i3l o it am K1

e By o g LA Rl Rele ] o) Gl i 6l o | el O

Saf Sky ol el 8 G G.L,J\;?_,-ll 023 ALL 93 el e L Ya0Y

32 Y 0K Al YIAS o e Loy 2 31 plai G el o1 3 B
Nhlan e Sl ool s Lo ) RRERARCTS QNI

iole iy 4T G LAY ot Ol g iy 55,80 e 3 L]
ot i (LT el o el et il a5 ¢ U bt Lt
agpl g wlabacnd o SR L3t 10 T

Sl Loy g b TR e 55,80 2,0 SRSV AW 87T 20T

S G 0m G IR Wle Ty O Y g b 55Ut T a0 0l o e

1,.ul,1.,w 2oy €L mrod dulely Gan 5l Jclg_awh el

P65 o einad aslyl un.,.m & 46 el it iz Ll C..J'(, Jadl

SCRUNATE RIS W Gdd ,LM Toslasl o b oms 4 U»J.u
b el .L.L\_, S5

5 728 3 A1 glal) § SN Gkl ol
_,_\:ﬁl; 245 3 C.:chg [E-::j-ﬁ"l-::)'l h;)‘}. a3 ol (!..U-'Iﬁl,;ll ST
oy Baan Olaad Jf L3 by 4 Lol gun Lty 48 falb sty
e STl 4 ne WUEy 5K J i J) @l by Lo g S0 M s
Lol Ak Jlaakedly Bl ol 3 b pLily doazdly glat) Hlad,
5 slacly s &7 es s palbd ) G dedesil o 00 H6C son Ll

el G el Vly Zolas Y SLAW el Gl 0 2502

S\Y



C:;x Olaal iz & 4 et oAl kLt Ol 21 s

T ot 25 ol s (3 o)y Apoll by B0 dlaiyr Bealdd ]y
ol Bl dadllie Lhlans Gad Gale el ool Leidlpnts
:\:3-:-"}1« 3ok 3508 baad™ s i ot 4 ) f"{’:"’""‘:".b ﬁ,.'i_,.ti (daB o

P I T G B o e s 3 g e O

ol L iile O i Ve bt Al dale Lol G T —

OF h by bl Slalhl 3 AW sae ab3 el o Lirs v T JUl

VWYY = Y ek e 6O S lalll e 3 Olaldy i sae

oW Gy W (180088 ) vave — vy JU LG el DB (Vrarvy )

5575 3ok ade Jlaie W 5agy . W (vvavar ) vave — v
QL (vevee ) 15K ey e Sl 3 s O

e ol g A Ll oty bl Ll o G iy
Osde TELAVAUY ) bAvE (e G0l YEYAAY L ) 1YY — W0
(et Opake V0o o 5o e ) A ROV Shaald 35150 3K s (4

N ' R PR W R W PV W, IR J KA el
o IS R S EREE R PETORYSICII A P
1) o e B G g Slonial G0 § 57 81 FRIPRT WP
Shdlaondt om &5 335 Y ¢ p getl s pammy G opadl A G
c eV ol alasVl g el T 8 Bl 2 Yy

£ Gl Tl Gl ala Y Rl ) gy Galll Sl s — ¢
e 5l 3y le 5 ) bl p e oW oAlys]

ViA



T dasld) b gy a2e%y (238 U U gald o0 oo

J 9% ¢ o Al ol Bl ol 3 Rzaally Y L k] (1)
repr paded) 3sallobatl o sae 62 51 o 3308 de 50 W
e e Ve il L S RS Ty T 2 Gl 3t

a5 095 I sy g0 SN 3 ol oy 30 Eigl 6410 Jtiy ()
a5 a8y cor Al il Ol el Gau 'LS".‘;T Ly Lulllu..«.-}'.x-s
Sl A pof 0 L ro A Gaucualt lia yu Craizdl 3l sus

P ZARE WS LAt

G Tt VYo 5 8A o Ll 3T 0 picd Ut UG e ()

WYY R 3,8 e (B Osbett ol Gl ke 65y . G gl B pd B
VAVE YT ol (W Gy - Sl Ul £ gag e I GY TN oy 23S
I 0Ny a3 A B 3 08 DTG O gl Sl OO e OF

sae o b m o g aulat U el oyt ada 0 0 sy
- c bl 3 o A okl

and 27U (3 Tmal Sy Shaaldl 575 ot J) e gl — ¢

ot el oo 3 S rets oY sttt 61 Je G 3s e
sl D i lize e aslay Y st 35 s 5155 gm
¢ bl gt g 3 35 Lo 27U Sl 3

L ¢3S s o s BB Gade G 0T Ld s
:J:-\_,_,L.chl%{.:,!.‘.ﬂ.ﬁ .:,;{_, . Li_, l:..li d 't‘s_,_’i_’ \\OYL.-;L‘_J'I Lxﬂ‘

114



f- YANY Q. a.pj.pﬁ\“. sl Cu 155 u;Jp-T, ot ‘uul:- 5 5y gatdl
*;-_-s:hi ‘ua?-(.‘ VAVE — VYT ric sl d L;j"‘j l)}‘l“d a.bh-i-j ULML- ;:,L‘-J‘
vave — v Ju Pl GBIk s

D Al el o3 3 BUCI G o i (5 AT et

el gl G el 3,8 5005 ::;L.A_l_-\ B UM sae b —
e 3mohs el e Ml s Ceelobe Wl Syt B g1 e S50
Loy sl adlalt o anS 2o 0 Ll o o 3 eall Slealll el
el Bl Ol Rl L Slis 8 e 5508 B ot d) Opem 00l
£ors (I o3 ol ek Sl iy L Cole 50t 284l e
dnaldd otz Yy L Gl Gl Led BVESL 8 05 pa 9 O polil e
£ sl atht el S gl (il b e pee B fall iy
365 r){u slu bl 4as. U\,:Nb =_,p.\ll J& A ad d{rl..ﬂ(gr_.:
G T e e de GBYL 5 V00008 a3 sl 550 e abile ol
2S5 5 aple Kol gl sae 334 g 0L uld! peeched JE'| e cnigll
oo NV e Sy e e dealb b and L u,iZ 5 - Gnolkl Gl W e
NI ﬁL.: sl ;;_pun Wil Ji

A1 A sy 2 AL STt G el el G s et
Cobe colal g 31 o ol ol elael 3 Bldl o5 L 205
G i il Slaale o O 2len & el byl 2ol Jobaeza ¥l il
o Jsf 6 g Ll Sladt e il e Ko bl 1LY 3L S
T cole s Wt e 1l 2SO0 apad (o b and Bld) gy NN
ot ol G Bl e il

YY*



Al s O il o3 3 B A A oz i — Y
g Ll G B e ladls gl ¥l ol i o Jidd
oy LAV 1 ol e o e om0 U0 gl e Tk ST UL
oo 315 g ey 55 - el el 3 il PRI FO R
A £ 5 pae e ol JEa-Y @l oid o i bl ity sl 1l
se Guss dlgm e A 2 Ygm 20 Of Je sumusll r.”\lt Oheleand Iy - 4

O s o ALY G gl SV Gl Ll

eoall Gl (2 6, e b Uy i 08 e 04 3 1y
Bl 3 e jazey AT andls i (DMl s o i nzdl L A
Ko ol o 3 einh Ol e g5l ik of Jus peall Gl ¢

O 590 (Ll ey el 3 505 S sl b e el

G psadl e Jpad B G 3] I OF e G gl ST

B Yl 5 aedd JE7 1L S a2 Yy el 66 Gl b ey
Symma U g pae s oot o8 Sl JUW I a LS 4 O gz 5
haad ot WV3L e olel Caed Ll 8 Ol ol Bk o
oy Ny s o6 ) 2l S iy e it O 5 25 Loy

TN

¢ uadd el § aald] oLl lalat ¢ e Y Gl de L (1)

Lgar ¢ aald) o ladl (3 Sad] madlll ¢ A end oo e damea 03 (Y)
4@ ¢ 1Y, A Las Y olulul

AYA



do uittin 5Ty ol el e o 2l o i eiS — v

4 b PR R PP TN L PR A PR W FP (ISR

Sl bl o 3l e i1 28 00 o 8y Leul i D I B e S

O (e 6% o e om one oty o otz 3 0302 Y a2l

Poxi 32 58\ £yl Gl Y Glom 5 A st Sly el
3 ot eia 3,10y o Ul

P G by s Ml 3oy b e ekl Gl

hﬁl,r-)!@ldlul-é..\_,ulﬂdlmdrﬁ 34£3 4 1 3 e A

L ,L,J EYPIRURT A IRORR T g P ‘;.uu.,.._uu; o)
ol s

:H‘J“
Claatd) § Lt 4 gUT dleo Jo3 ol 0 Fda ¢ U Jsled oo

Lades ¢ pan G SV edacy ‘_;..s_._u‘_;n‘,s.,c,uutuu\,
YAV E 3 all dast

@l?&‘:biglijrmiﬂj‘wqﬂcﬂ.uy‘u CJ_’,EJL?J‘ T 4
VY Gtes -

*'.'-'"n"‘""Vi_VT"?.‘lJ-JLJ"UszBL‘]!LJ‘D'r;J_xﬁ_T
VAV Sl 0L

¢ cuad) ad) 3 eeld) L) Ololasl ¢ oI I QGle ) e Lo
VATA jood 9 ¢ Jminad ¢ WY (Lol 305,

i.n.:.‘n.- 4 I.TJEJ rL..‘..b 2.4..'::—_; 4 uuu.-‘ CNJY'I i ¢ __;_,.-9 _J‘:_h-.\,l Ry
00 4o € 11VY dauls-

VYY



YAYY b pl i) sual st

N e BT WS PEPS IO, | ISP PRCT | RO I DUNPRPUE Y
PATA 5L L)

dgas £ Uul_—.dl r._._l-.ﬂ“js.l.l_u.'l cn)u“ RPES W_,A-La.'x- _,_,;f."a — A
1aY. 8 eldl daals dadia ¢ dlan 1 & gra by Ll

by el] paled) L3 G 3k € and e e 5555 8
1AVY Ao Ll olasl) 3505, ¢ aacll Ay

R 1d

I
r






s e ’/; | UL | j" ’
: {
GLAiE@ s
BULA Py 3700 |
glozo Wl i Aol St
RELELE o SN STy b gnpadlt e SN
o Lol iel) 3 42 JoK ey ot Jizmed
¢ dagd ;'.Jﬂo..r..u Jolazs C,..C._d\.‘ibls S o 4
sig o sl il oS T O pllized 3] 09
e s C'.ul! de ey it b g ol
A i ¥l 50 G KO gl asidle sy s
il A et 550 el s G lus g ek
tpaietll o o BN ULy aindl (3 eSSl
Gt T Bine 50 ) eiclaly Bpnaie 2l o yof 5l
e U iaiaay ¢ Jaizadd 1LY o5
R QT PRV L PR AR
Szl 3 3o el LV lae s U bl
LR iy il oy OF e AN 00

© o ¢ A ad) LAl s ¢ Jaw Y eall @ 8 0 Bl B ()

vye



Shar &Ky 5 0 deaid )b o S pall dna 0 Sl o€
LT 5 ns alls o obany o gldl Gl e AEY 2 5Ll izl
3‘}%’\ o J:ﬁ/ﬂJLJ {,.‘.:]n:»)l‘_, (ne...“ U:_,L..) ‘(Y)_,.:s L;?")H Cl_f\”lu.c
tSe Ly S e i B Y e ey 5007 Bl Loy
Gt 3l oy Otee Siy 3 OLSNT Wy op od S Ble sl ol
£S5 O b it 35y e ) 28Ty ol el i 00 Jindl S5
Lt iaz erant Ols ¢ U 359 b B 3 paazg AW e 25 15 Y
0L S e i pa A 0 S

AN e on LN sy slae¥l B S WL g8

St ¢ Ny Teade 267D 2l ey AT AT G )
¢ Lo D00 0 00,0 350000 Byl 36 e s iz 102500 K80 5K
OY alls o s ol Gdle 5 oy Gl staze) C,.(gf'."s“. SV poi8
o3 ¢ ) A3 sty LS ooy £t ¢ Jaix STy ity
(51§ 3oaD Jlmis S a3 £ Nl e A isia S gL nim
dae an 3,8 2 T W okl st Ul gy ) 4 PR
Sl aalb . odly ¢ edly el pdly ¢ il p Ll L 'r“J-'" g
Cdem Doy in oluzel 5a8) &l dine of eyt g L e r._l.'. Jet
s _u,_c ol ¢ 2 8T R peias 0 1 655 6ol pully

J'-‘J-i.n”_, J_._.ny‘_’ QU:_,.JI_, ;'I_U%J_, JJ.f”J J_A—J-‘ e Cl_ﬂy‘ odn {Y)
s Oghly dlly sadiy sty ity oYl

Sikey Boally ety f )l gty Ui a J5K sde (1)
- pdlly

ua_u-J.a...-u u\:»-_,_,”u-udbj”u\...m c.JJ.u ‘Lﬁu_’]: (.Jh” L;..]L..b ((]
Glis, w:.rmu,u,s__..

&



o b ) e G155 o el ¢ G ity 2l bl e 5
SO L e Sl S

SFPRTAE IR B FEWESU TR IEN I PEPRT
Gu.:n;(,‘a-n_..\}n\ 3 bys Waad § o e 4 el Ly SO
J‘d;_.l(.“ ;'IJ; Jiles 8 € dZi g 1::-):3 dazxy {-L‘,:ﬂ:l.plﬁj ¢ h{::-,.k.;'l
La rl.',.\}'l N>y . J.';-._H 2 t__y'_, 1:.;5;.'-” b O 'L5_'G SYYs el
W g oo Nl 6 N b ey L = QUSE

S it 3 Cutaiy Wl g Ol 631 SYsle Slsy

L s el iy (6 i rr}" s ez qdhe e Juizdl LS e
iS5 LT et Tl YU wia s VR 2 3 ¢ v
arthamsh Sl sl 2pabl ) ge Ol a1, i)y dde toma
e ietoasy (Bretschmer) 025 £ (6ol adh o' SN sl W ou
Ty il ekl o 4 Loy il Pl LY axalys e daliczd
et UM 2 Geeld 5 2ol W e O s ¢ O o
Gadl Sy (athletic) 2L ) Sty (pykmic) ot 5 (ascenic)
¢ s sV a2 ¢ gl mids Joob 4le Joed Sl b (Syclathymic)
sl O 53 pladlh (24 4oy Slur dimint I oy o s e
(el s 42 g 6 A BN Leas a\ucrat 51 Lty (schizophrenia) 4o 2]
Srpall 0 bV P et ICKE oy - BlsWhaat Gl SlecYl 7o

coslt ¢ DYt ¢ el Ble sl ¢ p2ls e denl Al (o)

' TA L ¢ 1YY ¢ o g pall
oe 3D QN JH) g e A1 e Lt aze ALt ALY e OV
((L;J}J:‘;'-Yh}‘_-f_;-l:-it‘.ux_,ﬂ((d_éJLJY_,DJJ-LJYL.éJ‘_,LJ_.;-Lﬁ:)C-L:;

. Uz et Y4B, 4 sle Bien Y s

\YY



S 3y (manic — depression) xS NIy ldl o i gy
il G 2 pa ¢ PliaeYl iz, or ¢ Ay Shins 35 4l
Gl Gon il st 570 by aalad el 5N LT wiaez s dael 15)

) R uTE]

RU PP PR T g WP Ty T WO Y 0 SV Y W
G Llo Tops i 52 R0l Jalge s ik ) sey €l ¢ ok Rams
i G o5 all s Tl ulpdt eda Oly ¢ il Towaht S
xS ot et s 58 deo J) Bzl 66 _ad 3 4g g 3
3 S5l ao gy odl Lokt Bl el guewady Llpdleds oo
NV IV A e TS o IR R | PO DPX PR I W
lowlo 155 T b s atdl L pdls Loy ook 35t 2l
Guckly Bkl 5 Yy ol Ol 52 Crsla 3 ells ey - ot
coladly e Ly

oot B2 banes L b Y e J) il G el Olase 8

AV I 1 Y PRV WOR PR WP I U K PP W PR T
Aol iy ol s aslzel KT Lo AN Lt
e S Ol de Ll ade s el G ol cas el e sl
8 Jeamdly KU O LT W el G ezl e el
Aoz il el el agy - @ it o g L Lt i oG

F. Kretschrer, Physique and Character, New York Harcourt, Brace & Co., I385. (v}
diag ¢ 3‘,_,.‘..!'1 Jge t_;-l.l.l.-Ll F_.Ln.:.” rU&J Sl M (3 1na S (A
olazal (3 oi? 980 le B gz (galaeW) P._...Ln.:]\ 3 W Jed sle 120 I
X P:.Ln;.u a4 (..9]_,..3 c:_.a?) ¢ rLc L W PP Jﬂ_,I g Lo s Js-al
. L.J\.Lc')"l a5lgalt plaal 3 (.43_,a_?ul: [P rL.“

VYA



e g &M Slze¥) 5 56 AW wda 50y ¢ Bkl dekedlt
anatll gl L ey . @ g ST T bl ol il Ko des v e
debiall Glass e S5 0520 Ly e Vde e bde Jpadd 1 0
AL e e )t sl ) Bl Gl U Osteas Tudly
el 5N an gl 3 Olage 3 by oIl S 4
Faies Wb 3 b e Witin 1ol oy 1 BN plosy (oSTalt ol i
A S SYgle Sy Jelly - O adt de Y oot e
fsosn m3 ¢ LAV 5K Gom bliay ¢ oW de oWt i

. Jall e

2L gl &Y sloa

el Sl Ayl dyle JUadt okt (Lombroso) 435, w1 T s

S G4 Rk oo e U BTN L el 3502 0 6 50
Saag b s 3 GLANS Fly 0550 088 il € Ay 058l
256 5 M O Ut € bl p G L O ey
diz e oWl e Sen 536 ¢ 15 oL e L 4 e 201 e
dalg Lo Jyg 5V 3ot Emmest Hooton oy a =i/l 1 0 355+ Lioes
S8 Raeaer Olias 333 cb,oeill 3 JoW AW G A J ¢ Harverd  5ia
sat Lndd Slialsde gy Ol ¢ 08 pull 2 e DK s G Lo eé

cdalially Ot Lzl 15 2l ot LAl
Clifford Kirkpatrick, [Fhas Science Seys. About Happiness in Mariage, Min- () ,}
neapolis, 1947.

LT E) € Rl eloza¥ bl ¢ UL o (1)
wa‘\‘\bg\m_,b\(“ﬂ‘

‘Y4
(et —4¢)



ODGH YIS iy b2 Yl o Tagds B3 2la Oy O£ W p 5
GLEW Gl o2 G aldl QWY 3 Ssyy S e e Lty
O G e OB e B3 3RS L OLEYY (K34 o e SY¥sle e
RS [P DUV S0 ) B TR R A [ B AT IO
Jrizee 3 oom O VN - s B0 fadey il laiaay Y2 Lipns ol be?
Gt S e 36 1550 (AT o sl 3 2 L
A0 N Gamy Algles
e Odt 3l Yagsy LI Eleanor Glueck o .01 S5,
6~} dgom s Ernest Busgess o o 513k} ¢ o e Sheldon Glueck
SLEYL 31 s Codpd Sl VAR G Qg sy s 1yl
ALl ol el el Gy OO L G as LaS a3 1, ol ¢ Lans s
RS o b Yy € Do i Pl gl szt ol 2 VU S0 3 Rz
oW e a8 ol e edlpmn S i) 4z 03 e 02 T b KT
Gl e S la s ey ¢ e o 5y gy Leiliad s iy e
(recidivism) 5 0 Olaa 3 K3 yyy el 04 Job aiy ¢ Lol
3 Ll GV Q) Gl s g oAl Wl L GLAY Ol
D W ol LS e

Frank Tannenbaum, Crime and the Community, New York, 1938, p. 200. (1Y)
Voo ¢ ey ¢ ald) ¢ glidd &Le.:q-‘ﬂ f"""j ¢ sl e (1Y)

o ada Lo
<Status of Glaeck Prediction> J. of Criminal Law, Criminology and Police () )
Science, (May — Jume, 1956), p. 18,

\Ye



| Ty
spea 4y ¢ ARY do 25 ¢ 19 @i A o 0y2im 8 000 » Ol gy ST
JOURE N P U [ VS U e PP PO T ) B R g -
Lol a5 e Shray bl o 2V a3 51 (parole)
: p (criteria) OKe L2 (3 ez
A L SV ple FJ.\ Jib Jed b il (e — o
sS4 (hss s Wy ST gt A A ;J:,L,; —x

o Weloe @iedt 35, Gt AL ople el 2lr —
RECR p?

oYl by i gl s — ¢

ALY (Q.t Ji olesVl o tes — 0

OV Lo Jys e Jadl 5pizl — 3

LU

bl ope 4 12y VA e g L5 (il Bl p ol kST
o=t A se s S lan S g L T 08 e Sla g SHST

Gt Ll ede 3 S e Y 5 I sl L]
Y Y P

Chpalt L ys p AT —

S00 Criminal Careers, New York, Alfred A. Knopf 1936, {10)
- 1Y daadt it )
Fiva Hundred Delinquent Women, New York, Allred A, Knpof, 1934 (1Y}

A\



.onipg_é.\o,lz,.:h@m'.;;,— Y
c otbentd pllinl — ¢
caslasiV il i — 8
c Jiad dadsdl — 0
e o T e Byt wdl g Nas L p b
ALY (34 Shazst gt fat &_y' -1
e ot b e glane el sy G Ao — v
b o2 BTy el 3 5T a1 4
e S — A
;L
sl spe ap B, lal yags o s OV £ it 3l S”
sl SlaaW 35 Ly oS0 M ASY U6 Sy o S ot
DigW SECH S et Sondf ia G S
oV Dy, el pd — A
Ly a5 —
LG s —
A e VT 6L A b ()A)

One Thowsand Juvenile Delinquents, Cambridge, Harvard pp. 1934. (Y4

1YY



. FLSJ::IJL‘-' J,Lu;&_i\ — 9
DAY oshe aGﬁ-T sl LYy Cl-.}:-'l sy bl b —

PO
Ll yarary e s g g L Je Ostas e Jdza D i ST
aap et 2l e 50 LSV QPR et Ll 3o ST 2 5 e 4

g eoen Soedl a3 565 ey LY o e3>
Y Yol P

.rJ}LjM.'l;lc.-—-\

- 4 sbaziyl (,,,.':1,:.., — ¥

. ['f’:’ ;chh::-J_,1 sie pudl — ¥
iRl 2@l Ol — ¢

T gt LtV ) it o — o

! Ll
aye 4 12 VA2« o L5 (03 0l Shan Yl Ol o LS
el B I opf Wl b Yl

Ahisezl G i (2o g2 OFL Lo ezl comdilin 3 4o Jleuny
b ey s AT ety ST LI & el

VA Jaud B (¥4)
Laoter Criminal Carcers, New York, The Commonwealth Fund, 1937. (xy

T4 Jaadd Bt (xY)

VY



. l-..-!"gl .’)l:a Jﬂ —_ \

L |

' ryi D)l::a Js’- -_

h i

N T I
cad il Sadd 4 ab el s L bl — 2

sl e e RN — e

: .;J.‘;J\JUJ.:.U-—- Y
chiagzll A Sl —

LWL — A

. (M)ﬂll.a.cdéu-'l:ij.‘a_n'— 8
cade Jaailly Sasl G Jsl o b e R0 — 8
g e Gl il — 4

L DY DA

ey ¢ VAEr de L3 00 M e Oytin e dloged Ola ST
s i B sey T 5 te o I 0500 e oete LS OLS 5 g0 43
S5 Heon el Lin b gl LWl gl 31 e b 0
£5H 50 s st ol B o e giza by 5 1 T SNeger Je ol 2y
éde o5 8 ¢ PP TN IO L PO L TOP RO P O
SO e e bl a8 615t B L d B Ll ) bl as
LMl o Guw Ui sboaizad L QLB 3 5l oSl slad L) sl
: ngll L t:_u;;‘ |

T Gl AL VA C YOV YT a YL Jolad) B (YY)
Juvenile Delinquents Grown Up, New York, The Commonwealth Fund, 1940. (Y §)

\ve



—

. SolastV Sy U N (6 g2 —

)

. ;J-JY] r‘l..a.bl — r

Fa Y

cdE G (-U.l Lle —
Lo e —
] dElopy — 1

Lr]

il AR b — v
. Z:_L'n gk — A
W e — 4
LG ety Gl g g Ly — 8
5 Ghen 1 LT ¢t Y ot oAl Sl o Lia
e lgh 2 Aiaginee Gubiny LB Wi e g3y el 0 Juires 321 8y
Yol 55 - Ve sl W ple W e Oty Vaes el 8 p ol
2 R BNG Jsedd Ll Juze g TN
o iy i.m ey gt — )
ey B e S —
) 2 Y gl — v
e Mok — ¢
I el — 6

l-,nr

oY V1A oo Jaladd Lt (Yo)
e JaA BT (Y
Y- Y. dodd B (YW

\¥o



s u---"-" ;_;'Lw‘ Jﬁ Jozs Cl.uﬁ um lﬁﬁ‘ Zi_:_,!v TJJ_" el UJL Jl’ .
. JJ(ROH"'C‘had’l) C.L:‘J‘” _)l.tl'::-’l&a- dizt, 1_:.4::.1.“ (traits) (CJL"’)

e ol szl —
TS| I 4
CACI Gl —

| cen el L el — 2
OGN s L gt — 8

lizte a2 I o e 60 Juze plg o il d b BT 2
: &y Psychiatric éi“_g-]'Jl::;'"o"

el Ze i —

CBlsdt 8 BVl — v
c ol Lt — v
sl JL 2 —

ML (W B RS gl — ©

o B F s G e Tl S e d Jure g ST ey

O O N PER VYR E N PORNE Y SRR SR I
SNGMUL 5 a Jezt 3 S LTl i G 09
RV FUC U JPI I DO T PCAEL DS P WP

=Y. Jsdd ) (YA
=t Jaadt B3 (Y4

1"



ooy 5870 Jadl Y elalls oot Bl e\ (lh py 5 a0 sl
O R lie (nze past {.i.u;c.-...\ Sl eV Ll G el ool
sae o 655w k2 labaad ¢ e Ly s 2l o L AP TIERINe ]
taz=211 J){;, sl Jal gl oy oy Lasih ‘; ¢of b a QLAY e Ple
Mo oW g et o o G, 5,8 Wy 1 oty i ks
53 f e sl BV £ i Tl Bel A3 i 250 3 4y
5> SO PP E PR IPR I [ PRP-gw 18 O e Jaaa 3 Jalgall ada 151
EFEREN P U PUR 3N PN PRV SV 15 PYVE R WO
OLeddll 5 éLJ o LY Julea SETLL temperment rloeld Db i e
O ¢ TneS Anietll Ity el VH i) Jdpad Tl 0081 Sl o 575
Joeiy SO0 W (8T Sy Lot WSS alls 0TV azm g el
RERTRVCIR ( WPE) | Y PR PY P P VP i Jozed OV 3ol 5 ¢ 2oy
et M gl I Josas Jusb Cis b adlal glet ol Flag 1 A
O fie b Wl S o pe8 5 i i ) aas

Fr Y oS Jpi e b e L el ) Jois o S

. U:{-’ll-'. _)"\'.BJ L&I:ll.i o I;r.:'l_’ T_,:;:_;::- ‘_;.“_9

Unraveling Juvenile Delinguency, New York, The Commonwealth Fund, 1950, ¥.)

vy



o o bl s

VA LARL

'/:ORJA

AW

SOAT Y
oV ye

VALY

VALY

7OT A

ALY

i

y-“\'\_)o\
20

./,T‘J‘L

el W bt
ALy () el g —
I L S B (S, B A
O3t 7l A
bl Sy o3
M ety LA Je Gl — ¥
e

o b Y

»

£
A0 J:- Lr.v{.” cabs — ¥

(sl 3 BV sy ) ot 2
A e NI e — ¢

e J oS0 e

EHE RPN WIPS P

VYA



CRogne 3,500 o e JUb Y L) S ol STl e el
sl 2 G st AW L0 Sl Ve 0,555 OV ke g3 el Jis
i o L ey T, 5 S e e s g
VAl b i ‘.leJI L_l,ctP,L'. £330 8 N Bl o S
2 ey £ 105 c‘.-)l..ﬂ:‘..‘.lsr'}ll IO IS G W RF ™
WA St ¢ Kol 2 L 055 ene shae Bl — o oS
fe i WK SV G iy ¢ A0k Tk Szl G 05 e s
ey - W i oW G T liano pem SV 0l o ¢ Sl el i
O— Wdsum te — LMots Ty LS s aimgs 2l J3 ) goy
TS0l Vil £l e S 8 e L o L b 1 2 gl 67
TR Ot IR IR A WP PO B PR W T Y PP
sim e 5e 3 Johadly SBLIL R pomans B G a5 G S
L2 O3 tsﬁ_:" (") Prediction Handbook ( .zl ur( T ST Ol e
o Tl 35575 QY e Zepag e Teelea W Jub gl Jau U3 pand
Copl @ GLEY iy 2sall Sy iy o 15K 0l
Voo by aiy o oSl el e Bt LY B Blis ol 64 N7V
Bl 3 25 AN 0 BT Jeitl Ol Wil £ el it 13
8% 2531 o s VAN Tyl ¢ O yen &30 o Je pas Uy
IO L 2 05 reall Vi W
(YY) ¢ (Y1)

“Sheldon and Eleandr T. Glueck, <Eorly Detecion of Future Delinguentss,
The Jonrnal of Criminsl Law, Criminology and police Science 2 (July — August, 1956)
:p. 182, Eleanor T. Glueck ; Op. Git, pp. 18 — 25,
X4 e ¢ J.....Ln ‘ 4......._,.L.au (tY)
- it (vo)

‘Ralph W, Whelan, ¢<Experiment in predicting Delinquency, J. of Criminal Law, Crimino-
dogy und police Science, 4 (Nove — Dec., 1954), pp. 432 — M1,

\v e



43l

G gl STy ¢ Aoy geamaisode ceY Ll G Y
e 4G Iy Yy azS Uz e ity . et g ayan oY ele Noe
sin b et OV ele¥ el B L b ey SLEVL 58 e ol
gl mead agm e € Vi Lo ANl WU ST sk I
LT PO AR I TP IRt (| IO DG P (PR
¢ LM SUE ol ol i

or e sF Je B4 AEY — \AEe e Gl s S 60 iy

RPE ROl MDRVIELN PP NCHVY SRR o v WL NP PR T
Tl ¥ 528 e s o nf U Y [ Onih b nd S Ae e
Lo o Al i o) o0 Vo 1,0ty B8 o 1t 2o pu bl 0143 oy 51
Toy oo et Gl gl L2l b1 5,8 T, L gl gl Jul
oI el Gl KT A oty g ST L dslasiVip dele W 20
pr 64505 L GLEV Shand G Lebd Lyt o el ey R ENEANEAPK]
¢\ g g S BTV 3 315 U3 Jalpeltada O oy d e 3
Sl gdtadin OV 3 ¢ Jul bt oda plad Jo YN 2SN KK alls Je ol )y
oyl el 2 Slaad &y dyladl e yodl Slarl SV G Ll Sy v
Ob (bt pdai d iy . SV 2573 iz Toyn Waymy O Ol
S A e 1 sl LAV G e bl il Julpdl ol e
o Bl DA G Ly ¢ 09 Ly A Lpan Wil o b
st et pae dladny calllise Jayley o o ol2 Gl Leauy s il

V6



S € GLAV sy by Y st wdm it 2 0 ga g g lhlin
S5 Lisae Julpe s e BT s Ly Loy gyl e G RaSS
O gans o5 40 Gunie GLEV Jin ok £53 535 aldl

i 506 o Y LB ¢ OLEYY 5O @l £ o e o Ly
s %os Jli sl eia pe 36,0 1o f b sgie el L B
PE R PN PR O g PR AP
arall ool e ottty OF Lt 1l ol )52 s
W sga 6 g sl o ) S e Sz 22 s pazd) ol okl
R P W Y TP Y Sl Dol

¢ @i QL ¢ Gl sl e @ gLl S (Yo}
| WY — AL e o
FYY— 140 0o € ealadh QU ¢ il (1)

AR R



C'?" | —{

cduyreip Yot

Gral) LSl ¢ st ¢ ) e Jyal ¢ gl e desd Y

PAVY ¢ coadl

L) Al ¢ € A et el Jobah 3 6 Ll s o ¥

(120A ule) ¢ doa ydl)

Aol Al ¢ B al A1 ¢ ol gl Wl 3¢ gl o o ¥

9!

1404 Cs"lfal‘
$dotal pal 1 LG

Gleuck, E. and Sheldon Geluck, «Status of Gleuck Predictions, J. of
Criminal Law, Criminology and Police Science, {May — June, 1956).

Gleuck, Sheldon & E.T. Glueck 500 Criminal Careers N.Y., Alfred A.
Knopf, 1930.

——— ., Five Hundred Delinquent Women, New York, Alfred A.
Knopf, 1934, _

., One Thousand Juvenile Dclinquents, Cambridge, Harvard
Press, 1934,
———— ., Later Criminal Careers, New York, The commonwealth
Fund, 1937.

., Juvenile Delinquents Grown up, New York, The common-
wealth Fund, 1940, ¢

—., Criminal Careers in Retrospect, New York The Common-

wealth Fund ,1943.

——————., Unraveling Juvinpile Delinquency, New York, The Com-
monwealth Fund, 1950.

., Barly Detection of Future Delinquents, «The Journal of
Criminal Law, Criminology and Police Science, 2 (July — August, 1956}.

1R31



10.

11.

12.

13.

Kirkpatrick, Clifford, YWhat Science Says About Happiness in Marriage,
Minneapolis, 1947,

Kretschmer, E., Fhysique and Character, New York, Harvouri, Brace &
Co., 1925,

Tannenbaum, Frank, Crime and ithe Community, New York, 1938.

Whelan, Raipb W., ¢Experiment in Predicting Delinquency, J. of Criminal
Law, Criminology and Police Science, 4 (Nove-Dec., 1954).

VeY






el — U A5t ool
I R
Mabl;iu:gﬁbiw:
il ple ol

- -

4dAal__2A

Eoedb I S Slebydl e sl S 5 35 Sl s
Aol G aadsbt Al e W ORI oy s adaadl St gy
LNl oy BN o Ja O ¢ Gkl ol Ty 3901 oasSy i Mt
ciagas Slabya 3V Lt e Jie L] b g gzl de Ol LY o
zz,.\,“\,.\«:u Jaz2i s p g i Sl ) atfy Sy bl Al p 2 ks
et Gt e T Tl o jad ) 2oL gl et ee e sy
G i Sl Tl Sy Tl p o M 8 pen ey ¢ e D 53
6l Slebpdlaia Joo Jp Ot e ey g ¢ 2 U B 4 AN 4K
Joo RN At Sl e 8O e it L €U st S5
cH v bl el el 5Ly Gl Sl Ol

Gl Jle G eall i B 1 Gtz V1 & poedl ol ol Lin
Chyion Jo Joamally Wil Clusall gy SN bl Jobs gl Bo gudl
) Lty G 1 e elly Ahn Y Al

(te
(G e vep)



cadl ¢ 9d e

Gall o ool Jommelly S pasll o Banpdl e i S5k

ol (meled acmply slaeW Slben LY Bl a o0 WA LT uth

Syl p e ol 5 Gy € ol ol oo Ul B e il
Cadhin e AT 0 g 3 Jenidl e vot Jeamndl, L%y

-

D Cadl i
3 Slall O sl o B ey e Gt Jf e e Gy
UM G el Jemandl S G ol oy adadl Sl =l

Faagetldy

§ Coxd) dast

Jeazedly Sl o G Loy Jo s gl o o ot G gl —
Ll 3 Sl g 0 O i 0 im iy

ekl 0522 e g 2l 4 Jl el e ol ad 003 SNt — ¥
5 P PP V- TICH RV OO T IRV (R PP P Y [P
Sy Sl g2 ol a5 5 8yl ain £15 phacizd s Tpnaldd 2
ol B Blrs ol B B A Gie Le A b 2o 25U
 orlaazd 65

e sl s LUl lidea ot L Ve 4 45, o 20 (el 3,8 — v

ol et sl sl 1 Jen ity € Sld s e e Ly i 1
T o]l ke

BREA



SN e 253 ety Syl Skl £15 e 5B il — ¢
L s G e il oY1 652 JL U Sy Gy 55 S
161 21 5 St & g3
SR GRS | I

fes T Rl o WU Ly LU L W e Sl e 05

LS ES 1 A sl 0 Pl oy S BN Tl iy ol
Doalt Y3 e U (prave [y Yo arag far LG
2, 1B Laoe ooy g gl o danm Be il Shpadlt Sloland aw 3
‘ F AW L e ore g DI iy

bl oy T AN 3 AN b
ol o R A 05T Bt O3l e B vV
L [ il d WA R e D ¥

o34 Jljbe aalh LG e sue O ) oda Zagdl 1 31 35 (=9

O & ad 33 45 [ Sl o3 Ll u.mlrp',_;z,n.,l::;u.i ¢ oY

rededall lz G Sloball ety Lo Jy LAy sVl s nzr ol

Aaaza ¥ lant Lleian 2 el Las Y ol LT o R A adadt St
BRI PRV WREEIN LA P S PR g R R

sl ol o Y

shas] e Slaldly Gy 11k A0 il shaaza VL] Lol oim 3 r.u:...-l
sy et zdt o Shyob o AV im iy € g W 5y 55,28
Lia o s %yt 5pu )t wib 38 550ty oab 31 Sl sleall oy SBCN
L J e e Jhe Kol Slataaze¥ L Qaadd o s MY

kL



NP S IR YIRSV kR B FIvI LA S PRV 16
SET S Sl bty et 1adl el aatssse L bn Y o
Az e gl iz Sy (OUIM) oo sliash Slasly it Sl
& W A St sl a7 c g all Sz sy o ad!
Shanty T Lt Ut jlandy & pdd St Lty 2o ol !
2 By el w5 | Lo 5ty el 65y 5l ¢ it rus:ﬂ
el Shadt il g 4 MUY e Cm Gaey o+ AV LY S

L L 8 a5 3

D ddeandl GLLSY - ¥

o AVE Ve bt Wb T G Y gt £ de et el
Ly Bl ik 60 Lt Ll s Rl il o Spearesl) S
» . L.}_:"'a‘cl.x;“ 1?_1)
PR PF S R

PRV R 0 SPU] 4 DN ORI ) " X R VER R IS N
Al Al Y L pany A g camisa o 8 JF el VAYE [ YE
1.1:.1.11‘}?:” Jok PP ) &).J'l l1a o Skl Jo o yad ol ";""lfl ol
ey ¢ (VY[ ) LY Jall £ e Juea @ 0SNG
AaraW LY de DAY £ gy Sl B2 Ol b
ieadl o3 Y A SN G el £ 15 gy S5 485 Jah

:UEDL:.:-.:]”J.DQJJW.LL-GJ (1}
Ly d Gbil oMo, WLy Sl s Gus p & 3 co Ut dossd
B it e e D ki) e BT (1 e G gadt Kyl ALY
Lol or 42 ds e bpmen ) € (R omddey ) A U Ay 2
o LI 1 g Tt e cn SN 3 B 6L ATl U ¢ Gl

YA 2olida B LT o 50 claels LI Ol

\VEA.



L. ol

3 A JEa) ety

o Jalt A G O satey o bl ol JulE o Slepew 54 S
(3 ) o st G Pl aze S

adadt St later G Baidl Saaadll iyt & gy & yE S5
sy (VAYA T U802t it males P RIRY

-

J.Lﬂ, ST el ey ¢ aly GECH 5 adl 3 Lyt Jok
ey €551 ey ¢ SN T faey ¢ il O Jaley ¢ ol
LUV % yiae O g2e s C"J Jid ge Yzt ey ¢ bliza ¥ Jaley ¢ o szl
de dy e Jue JL ety Jess S N W S bt o) 153 4o
st 5555 31 eyt Jle wai oF S 3 SOl ez op Al sl
C(A) (WS 5l ddai

o gt A ity (Lt bt TS 3 A Slall STt
St DS iy daadly Byl 5t e o5 W WY s xS
(V) il W Jelt 4S8 3 ¢ o Re e U5 8 yaalty s
O yadl plaas f'*:"\” oo iols ) g2 ST Saaazll fa l,Aics,s:' 24 )L‘T.ui,
mutrt,,c._uu.u., L oy 21 ‘_}.\,.Hu.._',:x:ux.l,'il aal
Sl Gy SO D e N6 AW Gt 3N e b

.:J,Ll_._::-m

1§48



oe iy Sy Ll L 2l sy e ebel DS
Jabes o KLl s s CanluS Ty € Tty Tty & 2l S sl
iy « (1) Lar W63 sy L Gl L (WY A DL
oo gl Jall edosy oS el y it Shond o) a3 Beabllld Julyo
C(VY) B3 it el M e e g LY

o BRI e 2Kl pay onan G (i€ o 1ol coed Lie 5¥ UL
GOl ada L Las UN G G o bl fasedlly Shadlt e
Pty hdlaia g eain b G ohue Y W Wlaas

:.rLJl Jaldt —

NERPRIFIARID) (,..L, A Janz Al AV g 0ad) 1V e 5

Yyl Sl — v

N3 op G, e 1yt oyt 25 Tpm eyl 10T &yt ST
ey wie VREV ann Jp)fT ey uidy (\.)ruu.t.n.;.; S blaiit 3
Jale — CLKCY saall Gl e ¢ (Vo) il bt ) 3, .l
— W335 H Sl — Ludadl b el Bl VT Jae — sleall 5 571
— WO 3 e — o e Sl — el £ 35034 £13] 3 T
J6 56 il S e Jubett o502t 5 Nz = eV e slaczW)
Yoz y aleal) aaty glatl S8Cadl Hhanl Jaz Wl 5LV 6 st oia
Al Gy 5pa )t 6 sy

Pasadl uat — v

Soad IO o ol By Loy Dy ot B me S B K7 susl
G spudltada 2y (V) 8dly oty ol Ci:igwils‘_,,dll:..g jl
BRI | G R EEU R WO I TR

\Y-I



s Lo M oudl — ¢
LWL N s J) Lalst de 5wl Gl e oy
ot v

K i — e

o dl IS B8 5 mal 5l s e Jio IS 3 yudy
C K S 5] slzad je U LW 5 ey ¢ dandly

METLES L P | PR PR |

Sl sl B ian s Tay Ll T T g3 Ll Ualb it o1 ST
Tl ol (3 palhly W it S5y ¢ by 600 ppadedt § ]l
bl J allan boagug y @ikl Lyl Oy oo 2oy dale Sbudy Jt
bjie 5 Wyt g0 ASTG AR5 a5 Shuil sday ¢ ddie S e
G L SLLA £l 3ol 02l S ez i el i e Gl
Srima Jo fao M Vi Won o el 0 gl o £l e SN Vin
c sl dedh Jle 3 Ll o o1y bl 21 e
LA e de et (1A — o0 ) sl &yt ST
(Vo) s (M W ddl o a3 LN 2 3 st 2 e 1212
Jazeal 1l Gl W0 28 e clly (7) S Slds 871K
S g LW OMabes comsl S om0 Glun Yl o2l e el
(M) ol adis 3,81 VA du 510 AP Sy Belys B Tl o
i st e J Ladll casde ] A g L Ol Sy K
(7)ot v e L CAA B il Jpamdl Sl oy s Wyt

‘e



Jrardl3idh3 A2ius gosal! foasedy 5315 67 O lesd 2l 93

A5 e JL A S Sl 0Y — JWy bl L) st o

TR PR PRI E BPIPPORE T IS  GW N PP

AL R PRC [ NRERRR R SR T W1 (1S WY WP IO S U § kS

Alyn b el Joaaedty S Szt gy BUOYE Jabs oy S Jonamesl

J2a Shla Y ada gl aas do Lyl S S s )Ll gl WY e
V) s el 3l G

S Lo s ¥ N SULBY o T S pakad s
Sima 3 SN Jymd o nio Ntd 7 o liidy maldd Shslaaz¥)
v BLOYE O, e @ 0 WL SL Oty W el G il
g O T MO N G ol Jewst 282y S Laa Yl ada o s
W Bl Ol § o Oyt el ol sy sy ¢ ety Lt enlas
Ol s € (&) WM Ebosae GBS adaadl UL Lt LY ¢ ST Je
ShlaazeY Sle! Vlas Y l_,;_H) sl .:,.Jl Sz Cr'. ool
W3 A5 Sl N3t e e e e I e Sl e 8 (sl
(4 e) el Shsbaas Yt Szt g

SISV oY mdl e Loaad Shab VU SLL gy
Bty pET SLlad sa 3ol 4 Gl SN b & yenn &£ il
Jlia 3 sl ) Gl Fondly LSl gty 3 200 35ty 3TN 2,0
ey (WS L UL rve de Jodl G rendty (SKIL g
(V) e gl el Jit Jaudd

‘oY



oty 25l Ol Gl Sl Sl a3 Aot id iy
ot e aadh g ayass Jo (X)) RO Iy ¢ el Wly Taglt sty

(Ve ) el

w1 et 1Tl Rl O Sl imy esida

(_Jn:-j‘ond,iu) C{J).-.-.ul.-'u::l)

T el el Oleglall dgElTE N 6ot AL
L aal DL (A1) L B
—_ L’hﬂ x — x % w 1.:.-_..1:!..1 colalit
sl x X x X X e E)
>
e N X x x x @ x Lonrdall g 5Ll
ey
ales -~ X ~ x x X oY

sl gd Sl e fose 58 LB sl ew OF onis Jauad! lim e
ol ste Syl aia o ols S e @A DU LT L e J5 3l Gai
S 31 238 3 eyl adm e e Bl W Ky sl TG
el isle K7 50
Sy 15 Sotatan el oy Iz MO 2015 WS et £ S5

O byl Syl U 2l LY ¢ Sl My oL pdll O e G St
(N Bl Jaldt sy S0 A lh Ly Yz

\oy



oo ¢ ST S Lt ey ¢l Juldt S OF 0 umy ads
Jeoanecl Lol @35 (¥ LU Jabes ) B0 it b0 a2l S yLenl ]
Gl Jobos ap A gt sbsid gy ¥ A L] 4y ¢ sl
ol G Nz LY O £13ie o (8) Ll ] alicisy ¢
Bt &1 sl G sl el oS Bl 35 LR St
o gl J 5506 e A5 ;,la.-m Jalt o1 YL ¢ Lt SLED,

Oy S5 SN Lol &85 SNt 552 B iallo el s
(V) o S5 art S bl iy Wadt Chyudt L) S S G
Shlntd O Sl S e St (Ve B) s A e s L1553
SV e Lo U gl BN 5 et SE01 A iy o5 i ol
& Rl Gl ol e iz Ut St i 1

4y pal) &gl

Vi 3l e s daale G AV G -a) de 53 il e Jans of
Sy Lrmmel gy AN Al ol N5 g 53, e iy Lo desicd
Jeat 3oy 3adl bl o (£) Gy, Goned 28 &yl ada 0y e
Jeat G55 iellils L e S leil oy e (1807 ) B bl et
A2 Jles s all Jaldly JVazeW Juldl 2y 5 51 Tl Gpn i 0 A

,‘ tooaly
G pleed) 3 Gagedl Ll b pult o 8w (A) 5 ponte del e 2 L
SELU Aa¥ A Ladt Julpt O 4 Sy sy 5530 sl el
Lty el sl G g ulodl Jraaedllh s GBS Jubiity $¥az Y

AL}



25203 5o VA0 e (1) 20 g 4] Jury b e Tl ol a5
ol € S 0 Gl 3 Al e oy s e VG
Sl Lgusr K ¢ -ga;m sarlly GEU Shudl oy wodl Sy
Ll G ot Je 5,08 bl o G Lt LT ¢ 3,3 adt Al
Az N Y e 0600

S o Jle BLL 5 yes L ey a5 (V) 130 Ol Jetie U]
Jeam gy BN suze 2l 67 SOl ey Zeaally Loy M) Al
et Sy e BaW Gyl Sz A5 6 ol

Jeatl Sy gy G S lm Bkiey L S5 url (B VA b Gy
Shoadl Shilant o e o oy Wl &y W13 W S Y A i )
ro53 (1) i) oo 58 s Rl 51 U155 L 7t 1 el
Sl W 51 G ol e Dl P e S0t il £l
Ead o[ o oo L VA dl do ol o platl Sz
a5l NV GO o Y Y Bl LY 3 atssadl e of ¢ Jlat KD
Gl G da g5 ¢ Rkl Wb Sy Je sy L) UL L O
Gagbll Sy ALl U Sletd b gy ¢ oLa SOy Al WA
Olbozal ahya s 2ale 1 S5y Lo 06 KT 5yaal S jlasd LT e LS
3t S o e Wls g yo 2000 AG Y oy ¢ o Ll g il
Sl Doy Lis il g K s oy ¢ Lol dneY
ol el LA LG St Szt W e SOy dlly 2ol B
AV g2 o T SV o 238 ity € Tk b 5 2l
oY) st U B et T YL

Y7



3 el el Shuall e 98 YAy A (V) ke oo 2 U]
A G ol b i 4 sl iy ¢ dze ) DU Joaf
t b Jebydlain OV} e aliy clhatt S e gt aes# Uik )

Db 1 Bgalely Bl wemilly Dohadt 35034 Gheh Sk —

- i slaaza Y e — ¥

bty ST e sl Gl e — ¥

o adl Bl Gl b — ¢

LSl e g Gl s Loy VAYE e (7)ol o (B K
LVl b ot St e vy Sl Sl S e Lol

LW Sl 52 0s ewidl W Glad W o il s J2L sl

s Aol y

S lzd g g e el s QU e gy T pullzC ez ¥ 01 —
3 opleass SNl sda 36 G oot sl oy B3 OV sy St
P D FRUA I B P R PR WP PuA PR PP I

et SN 55 g B L 0 o Ke st oF —
DAL PGS PR I DRGA 1A 1 PRIV o (PR WA AL JORE WP

.(\)gaiaotjmt¢1,y;;ta

\Y-ht



d gledl op WM e Slebidl sl e ol Bl ol —

Sz o S o ¢ b il eatly b 501 chatbol U e

S a6 el Gyl e Adl Jh e oSG pm ) sl
¢t el o a8 YL Yy ekl a2l B

E“ u;“
0 S\ B 7|
(1) Js—
YY) Jeanly @) @lLst (3 i (e 4y 5 45U )

oLl Gl Bl RIS
\P Y 10 LLat ddaz
LUA LY 41531 ST 100
1,8 YOO - AV}
LY YYSY sl s
V.Y 1YoA Gt Sty e fY o8
RS L) A40A - Lo At Ol LW & s
VLAY TA0A iy !
LN At o sS i le
o YYoA iy Y Jao!
ASTY YA AR I
Y 1uA0 A A SR ALl 3 aladt s
3 ot 2 )
111X Alo) pazall Leazs
H"_;_W . YY.i S las
LAA oVY.Y COEWEN) P T ]

Yoy



(V) Jy—>

(YY) Joandly OB OLLESY G i Wley 2 p AN AL

ol Gl ew gl R
YovA VLY A__LiJ1 i)y
Yov{ C17A i) SGMT als
11 Yo oaall st
oY 14501 S it
5} 1Yo Ll JUT, Syl o6
Yo € Voo Lo Sz W g ger
a,0Y AOA b ¥ el
AN Aot 5ol all Ly
AR Yo LMW o 2 f b
Yot AroY S8 -2 e
Vool VY ¥l ) e
Aad Yo ool
oY YA o= G b

(7)da

M Wl yud &l U iy ol U
(Y1 0) Jrandly OLadl ollasd § 40, /60 55 A8l 2

Gobeall Gl da ol Sl sy
Yoo VEJ0 A dha
AW LALAN LI SN 1,00
1oV V(Yo ikl St
{ovyY \-BY- ol Sa
\FIR! VYA 4 galll Gty Gae ) oed
Yoot PILYY Lo gt DL 6 gast
VoAV VYA GrA Gl 12
oty LAK)] prldl
Ysoi VAR S Dl L)'l P LR | I e |

1 10A Vst ALY S 5l
VYOYA AYSAA Sl ol
V.ot YYOAA LSS L
17514 AYsYo 50 e

Y OA



T OV O3 Al e (1)

b () (v )0y Jdsr opu piany

L Sl of 1 SN Le il e yodl O S Mz 1 —
‘(rvg),ﬁgn,zg;uwiunwu,f,;(r\ O ) od des B
Jat shaazah e T &tz (00 0) 30b 5 [ b A8M Gt Al e y#
AeEAOA L e T o 3 it oy 3 AN oo oF ﬂudﬁ
3l A BN e gt oo Japza Ll Ve s W G y# 4o 3
o AW e gadl o 7 b e e Bgole S35 w38 B 5
al e Jail Shual Shlasd 35 Y e pedl ada Wb 01 T Ve A
2 Laaierd e AT GV T 6 g2 ol gay ¢ b e d
Sl AT g 0ty Dl patdt slyg 2l Shudt J) ol
i oyt A et Lo e AJLAN GV o0 ) e e padt ol

PRUPRI AR B FTE TE WP B U S WIS DEPOLA PSPPIV <P
L LN fo G o AVevr o boase 3 it r;;, g A e gedt Ladll
UL Sy Dlew gz gaa W e YL e 38 AV eVE o by
s Y iy 15 o LI e el s GoW et (3 52 b SN Gz
O 8l i AV gy 3 o A ot el Sl 2 N b 5ln 41 2
Slogs Dol Ll it gy L A sogar o Spa il b o ger
v Jeazedt Sholandy Shaall ozl

Vol

="



. (1)
ot ples 4n g ASITALLI QML Ol o o BLIOYE Cdlles
(YY) 0) Jrandl Ohlasd B el oy Wl Olast

el bliyn . Lt

oot ot
o ..GFH .ﬁﬂu_._ UM.._.-: %M.._...: M Sl
oA L, G
G yald -
x x2t¥ Y7 xxue o 2o 10— JYAL el el
1A 2YA 21 340 a.Y 2 — 2 S q.._.n
x28T  xalf x2TY Y0 211 Jeek Ao At J g0l
x xI4Y 21V x xoeV¥ o8 21 21 EETESAEEN |
ASL G polalp U
%28y 21Y BAR1 VY oY PP P VR PYONN | b SReT
wx % 2LA FRRY xsYoo 2\ FARf JeA ﬁPU..:Pu?r._.
x x28V xoVY EAR 21 woVoo .Y Sy slas-Y)
214 FTR1 x xatY 2V 2% — oY 4 5 li ¥ dalll
Ol § ek
x x20% Y x 8¢ JYe VA oW Jmanidl
L.orm.?fkbmhdblrfmhdﬁurrk X
i L.;GTEE,DITTHL‘DFF X X

Ve



UNIVERSITY COLLEGE FOR WOMEN

ANNUAL REVIEW

AIN SHAMS lﬂﬂjﬂﬂuﬂTY

No. 10

AIN SHAMS UNIV. PRESS
1989



T e it i St T R A T AL

8 e Bl £ N e AT TR L2

S | N



D dple deadd

Jeslont Ll a5 gfll S poo

S eladh 5505, Jsl J5s ¢ sl Sl

Jigh o0 A ol aluds § OLI Al ) 0 10T

Wh.‘l_"uubu o35 !MI&J?JJ& 18VA Ao
¢ duanldl s daladl wifleedl (20 (3 (50U )1 Wby lq.l ol dnle
S5 SLeH pgo M dain S o (el el 39 ¢ as 3

o Jaslownt Cl'.‘i.“ o

N e

Name
F-‘“— N
Position

Adress
Nationality
Marital Status

CURRICULUM VITAE
{(February 1974)
Prof. Dr. Abdel Fattah Ismail
Senior Under-Secretary of State,
Ministry of Higher Education.
Cairo Egypt.
4, Tbrahim Naguib Street, Garden City, Cairo
Exyption > _ )
Married to @ _ -
— Samiha, PhD. Professor of Organic Chemistry,
-Ain Shams University Cairo.

— Having a son a.nd a Daughter
Mohamed, Ph.D. Civil Eng.,

‘Riee Univergity, U.S.A, _

— Nabﬂa, Ph.D Aasmtant Professor
Bloc.hemmh-y Cau'o Un.wersﬂ:y .



Qualifications :

1.

— B.Se. (First Class Honours-Chemistry)
Cairo University (1937)

— M.Se, Organic Chemistry (1940)
— Ph.D. Organic Chemistry (1945)

‘Professional Career :

Occupied various academic posts at the Universities of Cairo (1937-
44), Alexandria (1944-50), Baghdad (1949—delegated), Ain-Shams
1950-1951) Alexandria (1951-19567) and Kuwait (1966-72).

Secretary General of the Supreme Science Council, (1957-61) now
Academy of scientific Research and Technology, Egypt.

Permanent Under-Seeretary of State, Ministry of Higher Educa-
tion, Egypt (1961-1966).

During the last two posts, he was offered the post of non-resident
Professor of Physico-organic Chemistry at the University of Alex-
andria, Egypt.

In 1965-1966 delegated to Kuwait Government to establish Kuwait
University, then appeinted as Professor of Physico-organic Chemis-
try and Rector Xuwait University, Kuwait (1966-1972).

Senior Under-Secretary of State, Ministry of Higher Education
Egypt, (1972 — ...... }

Activities ¢+ (1972—1977)

1,
2,

Secretary-General, Egyptian National Commission for GNESCO.

Member of the Board of Directors of co-ordination Centre among
the Arab National Commissions for UNESCO-RABAT.

President of the Egyptian National Commission for ALECSO.
Member of the Executive Board of ALECSO.

Member of the Board of the National Research Centre of Pedagogy,
Egypt.

Member of the University Council of Cairo University.

Member of Board of Research in Basic Sciences, Academy of Scien-
tific Research and Technology, Egypt.



10,

11.
12.

Member of the supreme Council of Art, Literature and Social
Sciences, Egypt.

Member of the Board of the Faculty of Science, Ain-Shams Univer-
sity, Cairo.

Member of the Supreme International Cultural Relation Commit-
tee, Egypt.

Member of the National Technical Assistance Commission, Egypt.

Member of the National Commission for International Confer-
ences, Egypt.

Some Prdvious Activities :

1.

6.

Established the System of Admission and co-ordination of Students
in Egyptian Universities (1068 — ...... )

Supervised the first plan for scientific Research in Egypt (1960-
1965). It included the establishment of a number of scientific
Research Centers, as well as 5000 graduates whom he sponsored
sending on scholarships abroad to qualify for the Ph.D. in various
fields of pure and applied sciences. The Plan also comprised pro-
blems facing the National Economy in matters related to industry
mining, agriculturr, medicine ...... ete. to be solved through fin-
anced scientific research programmes. This was accompanied by
issuring the first guide for scientific personnel in Egypt (1958).

Participated on behalf of UAR in the «Auger Projects sponsored
by UNESCO (1960) dealing with current trends in scientific “Poli-
cies. Subsequently he was elected as Vice-President of the Com-
mission held at UNESCO to put the outline of World Secientific
co-operation during the period (1960-1970), then asked by UNESCO
to write an article on «Current Trends of Secientific Poliey in
U.A.R.» published in «Impaet of Seience on Society» (1962).

Rector of Kuwait University (1966-1972).

Planning and Executing a new programme for sending 2000 gra-
duates (1973-1976) to be sent on scholarships abroad to qualify
for the PhD. in various fields. The Porgramme is dedicated for
staffing Egyptian Universities and Higher Institutes.

Represented Egypt at several regional and international Confer-
ences and presided or membered several delegations for drawing
cultural and exective agreements with many countries.



10.

11.

12,
13.
14.

Chairman of the Pullbright Commission for Exchange of Professors
and students between Egypt and USA (1960-1966).

Member of the Supreme Council of Youth Wellfare in Egypt (1954-
58) where he presided the Social Commission.

Member of the Egyptian National Commission for NUESCO
(1959-1966).

President of the Executive Board of the Egyptian National Com-
mission for UNESCO (1961-1966).

Member of the Board of the Union of Arab Unlvermtles (1966-
1972).

Member of the Council of Caire University (1961-1966).
Member of the Council of Alexandria University (1961-66).

Chairman of the Beards of Higher Institutes, Ministry of Higher
Education (1961-1966), Egypt. ot

Research Work : ) .

Published several research papers in different scientific journals

in England, in the Field of polynuclear aromatic chemistry, some of
which were mentioned as references in scientific text books. He has
also written some books and articles in organic chemrstry, scientific
planning and scientifie resesarch policies.

Decorations :

Awarded several medals and decorations from Egypt, Lebanon

and Italy.



CONTENTS

Symmetrised Spin States : A Simple Explicit Expansion
by Nahid G.I. El-Sharkaway and F. Ayoub

Yeuang Operators for the Representations [n-1,1] and [21n-1] in Standard
Orthogonal Form
by Nahid G.I. El-Sharkaway ...

Electrohydrodynamic Stability of a Stagnation Point
by Elham A. Aly and Abou El-Magd A. Mohamed

MHD Plane and Cylindrical Flow in the Slip Regime
by A.G. El-Sakka, M.A. Khidr and M. Hamdy

Application of Popkov’s Formula to Corena Current in Streamer Region
by Hosnia M. Abu-Zeid and M.B. Osman ...

Study of the Inhibiting Property of Thiosemicarbazide for the Corrosion
of Aluminium and Zinc
by Abo El-Khair B.M., M. Kamel and T.A. Abdel-Hamid

Comparative Cytological Effects of Water Extracts of some Egyptian
Plants on Allium Cepa and Vicia Faba
by Hoda Hakeem, Amal Shehab and Zakia Abu-El-Kheir

Angles Between Subspaces in N-Dimensional Vector Space
by H.M. Hawidi

Studies on the Effects of some Urea-Herbicides on the Water-Balance
of Vicia Faba
by Amer, F.A. and Shetew], S.

Supplementation of Egyptian Bread with Soybean Flour,
1. Effect of Supplementation on the Quality and Acceptability
by Nazira Afify and Mahassen H., Abbassy .

Structure as Meaning in Chaucer’s «The Parliament of Fowls» and
«The Book of the Duchess
by Fadila Mohamed Fattouh

Ring Lear : A Reading of the Play in the Light of Its «Divine Back-

grounds»
by Thoraya Girgis Herakly ...

Page

17

43

51

67

73

83

97

109

125

131

147






SYMMETRISED SPIN STATES : A SIMPLE
EXPLICIT EXPANSION

By
NAHID G. I. EL. SHARKAWAY * and F. AYOUR **

ABSTRACT

A simple explicit expansion (requiring neither Young operators
' vector-coupling coefficients) is given for the states of n spin 14
ticles characterized by the Young tableaux

- f | weod
1 . ve.n=1 and 1 _ "
plpz LA m_ln Iplpz L pm_ln
he irreducible representation [n-m,
ng artyogonal form, The correctnes
serifying that the states satisfy
IF_)

n,6 —i

mj of 8, taken in the standard

s of the expansion is established
Young’s theorem for the matrix

Young’s theorem :

1
¢ = ve-T~} — 1
'
1
_ - |o.n . — 2
n~1 Iplp2 pm_ln"'] l’SHB::" @
ith
1
S ‘-i-(n-Zm), My = 5,81, .,,, =g — 3)

Pl < Pz < tas % pm-] e (4)

‘El Azhar University, Cairo.,
Ain Shams University, Cairo,
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integers taken from the set (2, 3, ..., n-2), denote two vector-coupled
spin states of n spin 14 pa:t:cles, the transformation proparties of
these states under permutation of the particle numbers being deter-
mined by the given Young-Yamamonchi's labels of the irreducible
representation [n-m, m] of 8, the standard Young orthogonal form
for this representation being understood

Young's theorem states that

1 Y (h?-1) .
Pansl ¥n = TR Wt el " ®)
1 V(ail _
Pn,n'l Y1 © TR L _—h_lwn' (6
where
—

b = n=- 2_1!1 + 1
is the axial distance from n to n-1 for these state Ilahels (see Figure 1).

h = o~2m+l

1 2o . n
PriPa| = | Pp-1dyn-1
2m N=2m

Figure 1. Axial distance from square labelled n to spuarre labeued
n-1 in a Young tableau of [n-m, m].

§ 2. Notation and lemma

Using the usual notation,

a, B — (8
denote single particle spin states having
m, =+ Y% — —_—

respectively, We use the azbbreviation
, — (10)
l l 1 2 B e, )a



—8 _ -

being the spin-statedfor particlei. ™'
We make repeated use of the lemma

*1 3
2

which follows immediately from

L, Iilz - 0, a9

U.l 0.2 03 -
Bl 827-' 83 = 0, —_ 15
CI'.] 02 {.‘l.3 !

§ 3. The explicit expansions in the' case M, "= S :

Taking first, for simplicity, the special case M, = S, we postulate
that the following two sums (equations (14) and (20) ) of m-fold
products of two-particle determinants into fu-2m)-fold preoducts of
single particle « states, with the normalisation factors indicated, are
the correctly normalised and symmetrised n-particle states.

se 1>l
¥y lplpz ., Iss>

a

[ +]

. Pyt rl Pyl iqzl “'m- anl n-l “-mi 8,3, 3y
T g a IPtlgn P2 qm_ %'1
¥ q, ¥ ql,qz,....qm_z‘ 4 Ay egr= 1y
£ o L ST YTV PR 5 P PYEERTE M
(14)
where
By < 8y < .o < By, — (5)
are the .
h—1=n—2m — {18)
numbers remaining when the 2m-1 distinct numbers .
Uiy +ors Am 2 Py Poy vee s Py, _(1T)

are removed from the set (1,2, ..., n-1) and the normalising factor
Nq is given by

S = e D) (00 lpy - (mm) M = (2me3) Ho (22-2) Hue (e 1)}

- (18)



Y

lote, for later use, that the last two terms in N, may be written as

{n - Qrr-2)Hn-(28~1)} = (k+1)h,

Similariy )
1 -a -n \'.
o S>
'plp?- ver pm_ln-;
— {19)
-l Pyl "L a2 }
‘h . r—"— 7 ql ? lqzl P m-z" :ﬂ‘l E :El "1“‘2:--%—2‘.
=t 11l g1 172 Ayt i"ed ;=1
+ 9 + qllqzi"-sqm_z * ql""?""’qm—l
4 P 4 Pl'p2”"’Pm-2 t PraPgresesPop,
th now
ng the
h—~2=n—Im—1 — (22)

mbers remaining when the 2m-1 distinet numbers

Qi 920 -~ Oy DP1s P2v «op Py, — {23)
: removed from the set (1,2, ..., n-2) and

* Py (py-1) (py-2) Py-3)aes {p__q-(22-4) ]{pm_l-(h-.'!) H (o=1}- (20=2) { (o= -2=-1))

(24)
ote that the last two terms in N, may be written as
0-1) — (2m-2) 1 [ (@-1) — (2m-1) ] = h (h-1). (25)
Proof of Young’s theorem for Yo and ¥ t
before we use throughoﬁt |
h=n—2m+1 (26) )
| use
By ... ..o8y i=12 ..h—1) (27)

denote the set a;a; ... a,_, with a omitted, the



By comparing v, and y =17 taking note of the form cf tha

last two terms of H and N -12 W& see, since P =1 affects czly thy

following respective parts cof w and Y1

\‘\

denotad by ‘Rn and 3‘:.—-1‘

- 1 =1
gh - ———— z
Y{(h+l)h} [i=l

. ) el
32 res ai Y ﬂh_l}cn-l) + ! a Ialnz ‘num a&-g .

(28)

n-j

S -]

(29)

1 [“1
- |
o=l st=D)h}  li=1

Young’s theorem for ¥, W, is then established if we can prove

that
- o1 V(b2 ~1) 30
faoet Bt TER YRR 0
. L (B2-1) -
Pn,n.--]. Rn-l. -4 h Rn...l + " Rn. —_— (31
For the L.H.S. of (30) we have
Fan-1 By ® (h+1 B [ {LH, 192 <oe B e ah_l}n - , ' “h-lj
(32)

whilst for the R.H.S. of (30) we have



1 + /{h3=-1) R

“h R1;1 h n-1
[ - h~1 ai . L ]
-1 '{ a |12 **0 B et “h-l}(“' )
i=] ‘
n-1
S L |
4Y{ (h+1)h}
S h~1 ai . :
+ (h"’l).i n=1 8182 see ai Xy ah"l n
i=l J
-
(33)
Using then the lemma (12) in the form
a, -
Y ln + nla_-!-in {n-1) = 0O, — {34)
0~ ni{i a,
we have
n=lrea,
" ;Zl{ f=1 alaé ren &i ane ah_l} o

= - (h-l)lngllalaz see 35 eee @y

1"'1
h—-1 .
+ izl { 3132 LE R ] Bi LN N a.h_l}(n—l) _—— (35)

and applying this to the -+ 1 part of the last term in (33) we find
R.H.S. of (30)

4a,
1

o

h-1 Iai
+ h :
1 o Vst

hv{ (h+L (h}

a_laz L LN | ai L N ] ah-l%

n=-1
n

-

=i

%172 *** %1

'

) (36)
= L.H.S. of (30).



Similarly

LHS. of (31) = P, R

n,n-1 n-1

a‘

" hel
- 1 ) { 1
-~ /((n-1)n} {1-1 n

31&2 savw Bi saw a.h_l} (ﬂ"l)“

(37)

lR +/t_h2_-_lln

Bnd IH.S. - ——
R of (31) * s " = _

Fr : e

rh=1 a, _ .
izl { n-l!alaz auw a-i aam ah-l} n
- ......—--:-I-'—— h-l _ai
h/{h(h;-]_)} + ;(h'-l)n ):1{ " 1&132 cae B owes ah_l}(n-l)
) = 3
| -1
R lajay oo ay

LM

YA IR e O (38)

Application to this of (35) shows directly that R.H.S, of (31) = L.H.S.
of (81) and Young’s theorem is established.

5. Note on the normalisation ! non-orthogonality of terms in the
expansion.
Tt follows immedaately, from the tescrictions placed on the
summation varilables G, 0. s=- +q_» that the number of terms
. o 1772 3 Y17 L

o, in the expanaion for v, 18 given hy -

o, - (Pl'l)(92‘1'2) {pm_l-l-zim-Z)}{n—l-vz{m-ln

= (pm1(pym3) e Moy (2m=3) Ho~ (221} ] «
(39)
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Each term in this expansion is normalised by the factor.

L (2™ —_— (40}

(due to the occurtence ia each term of m two-rowed determinants).
However N~ is not simply che product z“un: there is a corTectica dus o

non-orthogonality of the individual terme in the sum. 1In fert we bave

- B —_— 41)
Nn 2 UnTn! (

whers

n T Py s tp L - (Ge8)Ma - (20-2) 3720

, 42)
is the correction due to non-orthogonality. Similarly for ¥,

6. Removal of the restriction M, = S

The expansion (14) for ¥, is valid only when M, =S8
This restriction is however easily removed. In each term of the ex-
pansion the m two-particle determinantal functions are singlet spin
states and coniribute nothing to M, . Thus the maximum value
M, = 8 is coniributed by the totally symmetric spin state

Y55 " 818 e By (43)
for the remaining
h—1 = n-—2m —_— (44)

particles, These thus have their spins coupled to the maximum re-
sultant 8 = 14 (n—2m) and the corresponding spin states are totally
symmetrie.

The general spin state with M, = S—r is given by

1 b=l . . -
1 8.2 000 ai 8. eea 4. 4 sve B, A. tuv ah-L'

- = 1. 1 1L
S <i .Sea M1t 2 "
s /) uth

i
r

where, in keeping with the previous notation,

T4
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H
4; Trepregents tha g -8pin gstatp 'ua for particla numberad
. ’ i

* . i H
ROW, uaing a pe notation,

-y end

-l-i Tepresencs the B gpin srare Bai‘ for particle numbereq a; and

alﬁ:l. s used to represent the replacerene of a“i by Bai. (45) is thug
the tozally symmatric normaliged cembination ehtaineg from (43) by Teplacing
in all posgible ¥Bya T of the ¢ srates by B srotes leading to

I{S = S-r. It is wvell-known also thae this is the correce 'vector-?cnupled

. state when the coupling, as here, is to g maximum resultant,

Thus the expansion for the general case

¥ 1 qpon"l!
n - SH
’PIP'Z L B pm_ln > ——— |46)

with Mg = Ser, r=20,1,2, .,,, 2§ = b~1 —  (47)

is obtained from the expansion (14) valid for M, =8by replacing
in each term

by the normaliged totally symmetric linear combination (45).

The similar result holds also for w,_, (equation 20) where
now, of course, we may have n replaced by 3 (ie an Treplaced
by 8, ).

7. The special case of states symmetriec or andisymmetric in the
particle numbers n-—1 aond n

Expansions for these special cases can be written d_own ir% j:he
dame way as for ¥, and ¥ —~ and the above properties verified.
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We consider threo cases in turn, taking again for simplicity M, =S,
the extension to general M, being made as in §6.

Case 1 : n—i and = both in the second row

with

4

X {o-1-(2m=4) Hn~1=(3m=3) } {n- (2m~2) Ho=(2e-1) ],, . ~
We have (48)
ﬁ’n-l 0 = ’1 ) vee 3
P1p2 "an 'pm-zn—]_ n
Pirtay, P27 g Po-p - ]
lpll }pzl e T :m-zl
+ ql + qlﬁqzl"'i_qm_l
1
= {(Nn-l.n) + pl + Pinpzac-a,pm_l
n=2m+2 a, a. a. ..
i i b - . o a ; . ;
I izj {n—l n n:]..l n } 1 2 (RN} i saw j TR nn-h*z
— 1 j
(49)
where
(3132 -ae ai LA N &j 'Y} an—2m+2)’ o 1 o’ j. (50)
is the set (L2 ...... n—2) With qydz ...... LRI 23 R Pr_, Femoved.

Remembering that P, acts only on particle numbers and not
on coefficients, it is immediately obvious from the form of the last
term, which is the only place where the particle numbers n—1 and n
occur, that

Pra-1 Yom1,0 = * Yol —— 6D
as required.
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Case £ : n— 1 and n both in the first row
with

gL P, (p!-'l')(pz-Z)(pz-S) veu lpm-(?.'m-Z)}{Pm'(zm‘U]s'

(62}
we have
n=i,n aeel=l Do
] l‘PIP? e Pm l/
... | i
1 l ‘ l lalaz s 8 -zm-z(“ -1z .
'{( n-l n) qlﬂl Pl q2 1 b
ta; . 1 qla.qziz‘;"qm-l
7ysgeeensPay
(53)
with
(ay az ... 8y m) = (1,2, ... n-2). . T . — (B
Q2+ 9mP1P2 - Pm
the particle numbers omitted from the set (1, 2 ...... n—2) being

indicated by the particle numbers with dots, we see that each term
in the expansion for ygo—in contains the particle numbers n—1
and n only at the end in the form

(o—1)n = e, | a, —— (55)
Case 8 : m even (= 2 m) with n—1 end n in the last column
which is symmetric in n—1 and n as required.
with

Ve = R @D e 6 e {pE_l-cn-t»)}[pE_1-<n-.3)}.z.1. —(56)
2 L]
{with the last two terms coming from ({n-(Zm-2)}n—{Zo-1)} since 20 = o),

1 n-1
_—_— 00
plpz LI J Pn n ] >

E"l




P2 1_1 TR
Pyt Pyl 7" S o
o1 I U e B “1 “"ll.
) /" ) qosl [P} q.e1 P2 q p£-1 v
a-1 0 4 2, Boret 2
. ‘
ty b0yt
1P, 72
o p1 ’pz.'-”Pﬂ—z
(57)
Here the particle numbers n—1,n occur only in the last determinant
In-l .
[ n n=1%n = Bpoqaps (58)

which is clearly antisymmetric in n—1 and n.

Thus the constructed states have been shown fo satisfy Young's
requirements for any position of n—1 and n in the state labels,

§ 8. «Internals permutation symmetry : effect of P,_, witl,
n < n.

For the expansion in this paper to be proved correct mot only
must they agree with Young’s theorem for P {¢external»
symmetry), they must also agree for all P _._, with 0’ < n
(zinternal»> symmetry).

We look in turn at the various cases.
Internal cuse 1 : n'=—j and n' on the second row

In this case we may write
so that the function label (for y,, for example) has the from
' —_ (59)

pi-l = a'~-l, P; = n,

‘, - i. B smn n._l
(o'-1L,0"¥n PPy 0= P;_»(@"™=Ln" p. .\ ..o m

5S>
(60)

In the expansion for this. state the particle numbers n—1 and n’ will
oceur only in the sum
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o

j
n'

i
a'=-1

}

(61)
the sums before this term all variables are less than n’—1 and

* a5

n'- {
i<j 4 q} ’qz"“'qi—z
1

+ Py:Pysee "Pi_z

ums after this term they are by definition {Pir1:pi) - (01,0 )
follows that the expansion has the required property

— (62)

el (n'=1,2")n +w(n'-1,n')n ¢

this argument holds for zl the various possible external
ty types

- - — (63
R lpm], (63)

n—l.n’ ’ ne‘

wn’ ]pn__li w
caze 2 ;: n'—jy and o’ in the first row

1 aa,0-1
W -
n pIPQ “ew P:-_in e Pm._ln

S> — (64)

2la in the fifst row are

(1 anw PI aan 'Dz san e Pi_l "o w pi.‘_-'.:__... Pw_l i ﬂ.-l)
rps”a: —_ (65)
PpaPysers Piopslis zoes Pops — (86}

cutive pair of particle numbers n°—1, n’ must avoid these gaps.
pllows that if, on the one hand, (n'—1,n’) is in the interval

: . 3

1 [ N Pi)’ ... i - 1,2, .lt.'m-l With po E 6’

(67)
sion for
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(a'-L,a") [1...p1...92... coePy_pees(mi=Dn'ip.. ceaBy_yeeen-l
Al l @
PiPp oo ByoqPy o»v Ppoyt
(68)

with contain the particle numbers n’—1,n' always in combinations
of one of the following three forms :

1 ' .
n'-1{|n' l + [P ||n' 2 s, k= i+l,i+2,..,,,m with P,0;
Pi pk pi . Pk Rt : e
. (69)
n'~1l|n’ n'f{(n'-1), —_— (1)
Ps P; '
{n'=1)n°*. —_ (T
If, on the other hand, (n’—1) occurs in the last interval :
(Pmey  seeee. 1—1) — (72)

then it follows that in each term of the expansion the particle numbers
n’—1 and n’ will oceur either in the combination

n'-1 ., n' .
n|n + 2 @-n — (73)
or (n'-1)n". (74)
Thus p _w(nr_l'nl) _ . (n'-l,n')
nl'nl_l n - ¢’n . L
(76)

Similarly for others forms of external symmetry and general M

Internol case 8 : w'—1 and w (= 2m'} in the same column

-This case is easily frreated hecause the particle numbers n'—1
and n' will occur in each term of the expansion in the form of a two-
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particle determinant (singlet state) and cannot therefore appear
elsewhere in the expansion either before or after the determinant. In *'
fact his singlet state for particles n’—1 and n’ separates a singlet
atate for particles 1,2, ...... , n—2 from a spin state for particles
n’'+1 n’+2, ... y IL

An example will make this clear :-

>

12578
3469

»
[ S
1

[

b IR £ S I v

B - 25)

| [(3-13)(26-24) L ; [(79-79)8
+(23-23) (14-14) 5 +(85-89)?

1 1 2| + |2
Y(3,2.2.1.2.1.3.2) \|3]}4 3

= Az 2 (23 + T334) - (1734 + 1737 + T23% + T234))

x /556 + 56) ,—% {2 787 - (789 + 789)}

- ¢oo(1n2:'3n4) i %‘ZI ¢il (7,839)-

r
In thia exarpla n'-1= 5, p° = 6. and the singlet state
1in*~1

/3 a separates a tormilised singletetate 900(1,2,...,n'—2) from a

" normalised spin state ¢ss(n'+l. 0%42, ...y 0), Hote that n' must be
even (= 2n') and the acata for particles 1,2, use, 8’2 is always singlet.
Thus we may write, for w' ='p;, . ) -

nt=-1

v o

- J1 n'-1 ...n-li
) 53
o ) lpipz ane Pi_z'lll Z_n' P£+1 wan prl'ﬂ .>

© 6., (L2 vaey 12, %-[“;71[%3(.:'41,:.%2,...,n}-(m

and we clearly always have



Pn{n'_l v [n;:elJ = -y [nl;-'-l}

for all kinds of externa] symmetry and all values of M -
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YOUNG OPERATORS FOR THE REPRESENTATIONS
[n-l 11 and [2 1°*] IN STANDARD
o ORTHOGONAL FORM
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Abstract :

Explicit expressions in tefm of ket and bra tablean operators for-
med from symmetrisers and antisymmetrisers 2nd tableaa permuta.
tions are given for the Young operators for the representations [n-1,1]
and [ 2 1m1] of the symmetric group S, in standard orthogonal form.

1. Introduction :

Jahn (1960) gave the young operators of S, as linear combinations

of two-sided products of Young operators of Sz-; with the particular
transposition P,.-;. To reach an explicit expression a long chaln of
calculations is required, It is the aim of the present. paper to simplify
the young operatorexpansions for the two representations [n.1,1] and
[2' 117 of 8. in standard orthogonal from. A complete set of young
operators for the two particular representations is explicity constructed
and tabulated.

(17)
(2)
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2. Young operators: notation and properties

-

2 f . )
The {(n-1)" Young operators °2b=(a’b-“ 2,3,..0,0) for the representaticom

[}-l,f] of Sn in gtandard orthogonal form are required to satisfy

n I 4]
o, 0%, = 8. 00y Ce. @)

L n 2 .4 n
Pa’m_l O (1/7a) 0, + {{a™-1} ,fa}oaﬂ,b , ae s (2.2)

]

ARUPIPRIPIN C %)

OB, By Ly = (1) O + (@PDinei

Here the numerical labels a, b are abbreviations for the standartd

tableau labesls

| [P SR t,2 ... a~1 @+l ,.. 1~} m
A = . = . i . o« -« (2.8)
| R S 12 ..0Db71brl L. n-1n
Bn-b =b‘ | s = . - (2,5)
uhere, following thé author's notation (El-Sharkaway 1875}, aort

is used to dénote the omission of a or b from 2...n. The coefficient
\/a occeurs in (2.2) end V/b in (2.3) beczuse the Young exial distance
from a+l to a in An\is +a and froo b+l to B in B is +b,

The (n-!)z Young operators Og*b* {a,b = 2,3,.,4.,n} for the
representarion [iln-?] of 5n teken In stindard orthogonsl form 2To

required to sarisfy

0I.'l

2 n
P, gt Ooaps = ~C1/@000p + {(a 48100, e s - (208)

P - - n 2_vh gt
0wy Pb,h*i {lfb)oﬂﬁb* + {(b°-1) }b}oa*b+lﬁ .o a e (T



.

Here the starred numerical labels a%, b* are dbbreviations for .

the standard tableau labels -

A = Jax...d...n = 1afZe..a-1 a+le..oel 0, . e (2.8)
BX = Ibx...b...n » [bAZ...b=1 bel,..o-l n , c o . (2.9)
where, using again the author's cotatien (El-Sharkaway 1975)

the abbreviaticns

la Ib
lak.,.a.c.n = , Ib¥eub...n = . .o ¢ £2.10)
a—-1 b=1
a+] b+l
1 -

.are erployed to si:l;plify the printing. The coefficiencs -(1/a).
.znd ={1/b) eccur in (2.6} and (2.7) because the Younpg axial distance

£from a+i" to 2 in (2.10) is -a and the distanece Erom b+] to b is -b.

3. Symmetrisers and antisymmetrisers: properties

Sand .Eare used to dencte symmetrisers and antisymmetrisers defined

by

= (I/a) T p e (301
St alln! P in §_

-~

A = (I/al) P 0P e, (-1)P pariey of P.
e alln! P ig § - :
n ... (3.2)

is the Young operater for the totally symmetric representecion

S

[n] of sn and iz totzlly symretric f.e.

l.-l

8 Fw§

1 Piﬂ Sn » - s o (3.3)

|.un-sl...n l...0
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ﬁl 0 is the Young operator for [I"J and satisfies

-1° PHI...n ='ﬁ’l.,.n -nf e =’ql...n‘ (-1)F parity of P, P in 3
| e £3.8)

It follows from ¢3.3) and {3.4) that

Sl...a S‘1...11. -Sl...nsl...a = SI...n »aLm, - e 3.3)

R‘t...a-'ql....n I'H!...nﬂl....a I=ﬂl...n » 250, - - - (3.6

these being special cases of a general relation {Jahn 1960 (3.(4}).

From

A

ﬂlasla = !(I-Pla) !(.I-rf“-laj =0 z Sla la R & O 5

follows

'&la S’I...n =ﬁla Slla SaI...n =S-| aTt S‘Iaj?la - S‘I..

and more penerally

Rl...a Siee ESI..-nHI. a =Hl

5. :Sr..:a’gl..

«.-nl

a=<n. « e (39

A basic property of the symmetzisers and antisymmerrisers,

following directly from the definitions (3.1), (3.2) is given by

P —

Sy, = WP #Fy weet By WMRES

44
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¥

SR R (ST T SRR VL N BRI

-—

'?I_...n B l.(I-Pltj'—}?h‘l Tere Pn—‘.n”nm

.ﬂ!._.ﬁ {(I—Pin-l’zn—...-Pn_l.n)ln} . ... 0301

4, Peduction of multiple symmetriser antisymmetriser products

We show that the following four relations hold:

G RS DALY mv20-aKA S, D G

N ¢ B
11 (Rlagl.-.a...h)(ﬂlasl...i._..b) n II’H':Hb-'”"l("[?las\l :

2an8.ob) (uxd <ad,

N C )
i) (5 AN A~ a2 DS B (@
C el (AL3)

PR

() (5;...;.:.bala)(gl...é...b‘aaj = b/{20-1)3(S; 2 (R (a< b 2.

R (X))

A rurzher set of four relations (used in connection wWith [Zln_z] may

be cbtained from the above,interchanging A by S and § by 2 rhroughout. -

Proof of (ii)

1t vill be suffic.':icnl‘:.to establish the second ;clatiun as
(i) Ic;llc-us from it (b = a} and (ii1i) and (iv) are a direct consequence’
of (i} and (ii). Relacion (ii) may be rewritten as .

A
-

(RS 2 "B /2O-DDA, S om0 LGS
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Putting (from (3.10))

TR Sl AL TPASTEL ST, AR LCD D I VA

= = = (ais),
commting S'z i...p Vith Rla' using (from (3.5))
S-Z...a...b glo..&---b FS-I.-.&...‘b 2 D (6.?)

writing ‘ela = {I.—PlaNZ, removing the comgon factor 2f(b-1)

there remaing

{(I-PIa)(I+PIZ+°"+P15+"'+Plb) - bI] RS e .m =0

NP (R
How
P P}J. = Palj C] Paj _Plgl G =2,.c058,0.0,b) e om (4_.9)
and (from (3.4))
Pla . ", .« (50)
There remains )
(I42 )+ 4 ,1,5+ .- .:rP 1
+I+P o F, P an¥enetr -bI) .+ v a 4.!!
) Hﬁl.,..a b " - (.10

or, chenging the overall sign,

j-zg...,.'.,...b(I_P'J'-P“j)R'aS"";‘-"" -0, N (3]

Now (from 3.11))



—_—0

Sﬂl - (I - P J = 'Paj)'&‘la T (j - 2,__0-;,;..-:_-_—_;‘3" -

R (N E

and {(from {3.9)) . *
RiasS.oab oAy S5 Sl T 0 (j = 2,0.ma20eeib)

RPN CRTY

Hence ralation {ii} has been established.

Clearly the further four relaticns used in connection with
F:Z"In-’z. ebtained from (4.1) to (4,4) by intet"changingﬂ.a.nds @a
S ¥

be established in a very similar manmer.

5, Bra end ket tgzhleau operators

= - a4 -

Bra and ket tableau operators (ﬂnl and |B ) are defined for

["'-I ' l] by

< i <J...a...n
)

and for E“n-ZJ by

<nn*:| - <{ ter i) *

- 20(a=1) (n=1)/ (an) } /2 5‘, &;aﬁ"l,,,a,,.,.
e (5D

;"'b"'“> = 2{(b—l)(n—])ﬂbn)]”2 S

..I-:...n' bgl...b

R &

1/2

Q?R- cedes .n] = 2{{a-1) (n-1}/(an)}

R

RS a
.. (5.3
]a l[ '“b"'“] )- Inm...b...n) = 20(b=1) (n=1}7 (o)} /2

"Ql e b .ngl-b (PR

- - - (5.&‘



<Aﬂl and |3n>' become equal wvhen a = b = n ¢ : -

¥i .
o= (i

= ) - |;:“>' 20=0/al5; RS

licin -
» e e (5.5)

.. . " *
and likewise with <An | and |Bn > :

G R R R R IR ST VAE SR
.':.-(S'.GJ

Ve may put n = a in these expressiens and ohtain

(Al = (la =a ) = llaa> = 2Wa0/abS, RS Lo

.. (5.7)

<A;| =<lu...;l = IA;> = [aw...a) = 2{(3—1)!&1}.}2'“‘;5;3;?

leesd

L ] (5-5)

these being tableau operators for the representations [a-l,!] and

EZiE_ZJ respectively of the symmerric group Sa.

&, "Diaponal" bracket and ket~bra tablesau eperators

Compound bracket and ket-bra tableau eperaters are defined as simple .
products‘uf the corresponding bra and ket opervators. Included in our
main theorem is the statement that the "diagonal" Young operator Oza .
for I:n—l,ﬂ is equal to the bracket tableau operator <An|An'}. and sim~

: =2y n is ] ax -
ilarly for [2177] 044« i8 equal to (Anign) . Thus from (5.1) = (5.4)

I...é...n>
a

[

a l...;...n
o, = (ada> =,



- a{(a-l)(n-l)f(an)} Si...:R.5

A S s 6D
. (A;IA;) = <1'£1'ta..a...n|lag—...i...n>
e By S O

Putting n=a in (6.1} and (6.2) and .using the reduction formula (4.3

arnd the analogous one with S and A interchanged, we find

ol =4 la> = (’ "a[ - >- 2((a- nza}S CASL s
=l =y = lﬂa>( s .. (6.3

a

0 = (5:111;) = {lax...a |la ..-.5) = 2((a—1)la}ﬁl._.éjiaﬁl. .

ara¥ vad

= (ax| = jax) = laz ™ < A% . .o . (6.8)

Here the equality of the ket-bra tableau operator IA )(A | with
the 'bra.r_kel; tableau eperater (A ]& > is a comsequence of {A | and
h\a) being equal and therefore commuting. The same apphes (14 t'he '
operators obtained by puttring -'1 =n {and A = ¥);:

B, = nlny =

{12 = 2t /mIS, RS
FCHERLRIENLIPAS N | .. (6,59
O g ™ (mjm) - <ln* calintea) = 20m-/0MYy G A 0

RIS SN LA YL : . (6.6)

In the general case <Anl and lAn> are neither equal nor commute |

and we must distinguish the ket-bra tableau operater IAn ><An[ Erom
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the bracket tableau operater <An[An> 0, We use

a tilde .~ to make the discinction and find

aa

R |An><'An| _ |;an> <;...é...n.| ‘

=D ED/GS L RS S

D e=07}S | o RS GRS S

-

- zf(n—l)!n}sl...:a...nﬁlasl...s...n ' ce (6.7)
using (4.1). Similarly, for [2]n-2_-|’
War = [825< A% = Jtane.atnd Caxoe il
" 2{{n.-lnn}"ql...;...ns‘laﬂ...;...n " e (6B

We tabulate some propertigs of the "diagonal" operators 023 and
B:la for [n-l.ﬂ . [(Siwmilariy resulcts hold for the operators of [21:\-2]

with appropriare stars introduged).
: 3 _ an ) -
(i) uaﬂ(An[ = Cala >a ) = LA lo,, = (Al . . . {6.9)

s n n
{ii) |An> 0, = 18> (An|An> = oa.al_an) - IAM\,. .. oa (610}

P n - =1L -
(1id) “\n> 0.a <A:1' ” IAn><An]An><An| = % 'O_aa = Za :

- e« (6.11)
(o) (a0 18 > = <o la > ¢alad =0l ot =0l ... (6.12)

Since 5:; has & simpler explicit expression than 0:3, we verify the

last relaticns in (6.9) and (6.10) frem which the rest follews. Wa

£ind
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Fls

(AN, = a0/ S, a6 2 RS G

% 2{{n~1}/n} N
sttt S, St A

e o 4619

raking use of (4.2) with b = n, Siamilarly

(%

aalAn> = 2{(u-N/n} x 2{(a—i)__(n-l)!(an)}!S"_snen}‘{a‘s’“;;"‘_ A

2D een S, s A8 il
e v (6.14)
using (4.4) with b = n.
These relaticns may be :;:Iﬁnaris_ed in the statecents that the ket]An
ja a left-hand eipenstate of O:a
and a right-hand eigenstate af 'd':a
whilse the
bra (ﬁfnl is a right-hand eigenstase of 023
and 3 left-hand Eigenstal:e of '6';a '
the gigenvalue being +1 in all cases., Yurther

0" and B are idempotents.
aa aa

1t {s clear that similar relations held for the starred operators

of [2i"7%.

n n
7. om " S Sl...n' on*n* ‘ﬁln _RI...n

Using (3.10)

Steeii ™ Stewen " Nl (P 0Py ee Py DS

B (!"r_‘)sl....t’l{'(“-l)I - (Plr_t+P2u+"'+Pn-,l.n)}S‘l_._..__r.l :

3

n las.l...i
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MANEERN vl (LD

QRS g gtk DS

In

How, for 2 < a < n-I,

* S Aim St
Hence

SI.-;; - S‘Iilun = 2(]:\‘])","u Sl.--'l:l.}eln-s‘l n.-tl‘.

n - .
= Onn . P )
by, (6.5).

Simijarly

\R[...[.‘l —"'&i...h c"‘!i....l:l‘:"I - (I-Pln-Pzn-"'_Pn—l )!n}ﬁl...l;

(”n)ﬂl ae .ﬁ{{n_ DI+ (Pln+P2n+' <o ,n) 133 .

(9 : §

(2!“)-91 .e _Iﬁ('s]n'* Sin+' "+S‘n-l,n)ﬁl o .r.l

n - e

= 20130}, <O R 270 s NN 213
by (6.6), since

tﬁ!...a...ﬁsan%...a...fa

“ Ay, F1aSen A, FeRLL S @ E BB,

.7

8. Ja 2<B | = 8,0, |ar)(rx]| =5, T, .
With
Ay = 20D S, . 8 - c . (BD)

<Bnl = 2{(h—1)rn—1')!'(hn)}isl.._s;qlbsl_“!;_”n . (8.2)

i
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we gee that Ian).< Bnl involves the product

qb';‘\lasl...ésl...ﬁleb . .. 8
How if a < b we have by (3.5) e
S aSiiSs o RS
so that '
Q,, (@ <b)= RS A =0 - . = (8.5)
by {(2.8). On the ather hand, if a > b:ue have
S']_-'é S].‘.].,:SI._.; ] " .(86)
so that
_Qah a>by =R, 85 AR,-0. - - 8D
again by (3.8). Thus
- _ =n
fa, >CB | =6 tA D<Al =6, 0.,

[}

8.y 2[(n—a)ln]ﬁ]” : S\laﬁ‘l....'a-...u . veas (B.B)

«A.eall

-

The proof that

. ~n
M:)(B;! = éab IA: ><*A;| " Eab oa*a*
= ﬂab 2{(n-1)/n] S&.a.é...ng%aja...é...n _' < . (897

follows im exactly the same way, with ﬂ-auds interchanged throughout

9, Tableau permutaticns

We denate the permutation which ‘converts, for [n-l.l], the standars

tableau

N =.l 2 oae a-1 a a+1 i n-2 n-1 “ v w (9.])
o 0




irts tha sranderd tableaw’

) i 2 .., a-f atl a+2 .. n"1n v e 8.

by ;

(§n;P|Nn) = eoe e (9.3

P

{a,a*)y ...,
and the invetrse permutation, converting Au ianro Hn by
e . o ad ’

(“dlplﬂn) " P(n,n—l,...,a) ! - .- (5.4)

L FERL -
The permutation which convercs

L.d..e l...a.. o
= A =
Bn b into & a

ray then be written as
{ADIP[BU) = {AniPan)(NnIPIBn)

= T, P
v2pa+l,eiaem)  (nyn=lyaa.,b)

. . . . (9.3)

This may be evaluated for the two cases a < b and a > b as follows

Ifa<hb Pta,a*l,...,n) “ P(a.a+l....,b) P(bpb+1!---’n)
~1
= P(a.a+l,...,b') P(n,n—l,...,b)
L] - L] (9!6)
so that
(anlpian)ﬂ s =Plaarl,e ) N 9 )
If a>b P(n,n-l,...,b) = P(n,n-l,.;.,a) P(a;a—l,...,b)
» -1 P
{a,atli,...,n) {a,a-1,...,b}
* * a (9-8)
so that
(An]P]Bn)a e = Pla,al,....5)" e e (2.9



It is eosy to varify this directly from the form the tableaux An,B“

have in the two.cases:

1 : .o - . N
s <b B el 2aceal@atio bol brli. m Ve o (9.10F
: n b
A = 12 ,..a=latla+? .,, b b*l... p « v (9.1
i a
(An|P]Bn) = Plaatl,....b)" | e (9.12)
s b B e 12 ...b-) b+l ,,. a=1 a a*rl ... n e« s (9.13)

n b

A =12 .ab10 wes @=2a~lat+l ... n . o - (9,14}
n a

(a_|piB) = P aaml,enn b)) ... (9.15)

n . . o _
10. O <An[(An|P|Bn)|Bn‘> implies Dan-<An|P(a',‘a+l....,n}'

- :
Onp * P(n,n-l,...,b)i3n> . -

i1

_ A n - .
Oaups = <A;!mniPIBn)’B:> implies Cpxnr = <“'s{ip(a,aﬂ.....lrl)'

TL

= &
01’1"‘]::"= P(n,n—l,...,b)!Bn >

Since from (6.5), {(6.7)

l“n ><an = 2{'(:1_]);“}&-.‘I:LRII‘IQI...I:I. -« - (10,0
"

IAn‘><An| = 2{(n_l”n}sl...é...anlaSI...5...n -+« (10.2)
|Bn><Bn| = Z{CH-!)!n}Sl...!;...n&]bglunﬁ.-.n e (10.3)

7ith the same coefficient 2{(n-1)/n} it follows

» .« (10.48)

-1
P(_e,a%!,....n)INn >_<Nn|P(a,a+l,...,u_) " ]An ><An|

or, equivalently,

e —— ——————
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-1
P(n,n-'l_,...,b)mn>(anp(n,n-l,...,h) = ]Bn ><Bn|" -« {10.5)

Ei'ol:e that the equality of the eeefficient 2 {a~1)/n in (10.1), {10.2),
(10'.3)' is needed for (IO.-ﬁJ, {10.5} to hold,since tr'ansfor_mation by P
ar by 1:'_I affects only the symmetriser and antisymearrisers: it is a
pitfall to expect the transformarion to change toeffic.ienl:a l].

It follows :
LRI SN S TP TR LI A N

= P(n,a+l,....n)[Hn><Nn| PE::,;H,...,n)}P(a,aH,.f.,n)

= |a < Anlp(a,ai-l,...,n) « e (10.6)
an><-NnI(Nn|P|Bn) = ]Nn><Nn[ P(n,n—I,...,_b)

= P(n,n—l....,b}|PE:1,n-.l,...,b)|N'n >R i, b

'P(n.n—l,...,n)lnn>_(3nl - ’ <+« 0.7
Using then the relation {from {6.5))

SIS I LIDEC I R CH . .. (10.8)

it follows {using the statemznt of the thearem to follow)}

o:u = <An!(An[P|Nn)INn> ¢ <AnIAn><Aniia,a+l_,...,n)=<An[P(a,a+L, aeyll)

- .

« « . (10,9}
. ¥
0:]: " <NnI(NnIP}Bn)|Bn> = P(n,n—l,...,b)iBn><BnIBn> = P(_n,n-l,....b}!Bn>
' . . . {10.10} v

The starred relations are established in an identical wmanner,

s

e et
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11, Stacement of theorem

For the representation l__n—l,l:l of Sn in standard orthogonal form the

'
Young operators are given by

n _ n _ .
O = <An[P{a,a+l,...,n)’ O = <AnI(An{PIBn)|Bn> »

no_
O = Pln,n-1,.0.,5) %27

(a,b=2,3,...,n), e {111

= 20(a-1) ta=1)/ (am) SRS i

<Anl - (Ell...é...n

... (11.2)
Iz, > = ;""b"‘n>' 20(b=)) (a=1)/ (bm) St b .anSi.L B
e UL

(Anlplnn) - P(a.eﬂ:ls---.n)P(n.n-l,...,b) = P(a,a+l,....b),(a<b)

--P(s,a-l,...,b), (a>b)* * ° ° (11.4)
For the representation [21%7%] of S_ in standard orthogonal form the

Young cperators are givean by

o T
oa*n* " (A;IP(ala"'ll-"sn)' o&*b* - <A;|(AnIPIBn)iB; > *

"3
Cpapr ™ Pranet,..., 0 IBa D> s

(a.b‘=2,3|-|u,n)’ P ] (1‘05)

w {lax...a...0] = 2{(a~1)(a~1)/(an)}

-’Q!...;S:la’q-l...a...n '

« 0o (11.6)
(3)

(wl _\([;...é...n]"



— 34—

. "
By = l[""b'“"] > = |lbr...t;...n> = 2{(u=1)(a=1){(bn)}

b
Ain S g

e oo (117D
These éxpressions satisfy the relations
n Tl 1
onb ocd ébc Oad ' - 0« (11.8)
n n n
akpk Oc*d* = abc Oa*d* » v e {01,9)
P, 0% = (1/a) 0% + {(aP-1ylsalo” (11.10)
a,atl “zb ab atl,b * v oo .
o - n 2.4 n !
0. Pb,b+1 (1/b) Oy * {(p°-1) ;’b}oa,b+I . N S U D
n n 2 4 n
Py a+1 Ogaps ™ =(1/a) 0_, .+ {(@"=D%/alo , 4 » ‘e (13.12)
o _ n 2_,1 n
Ogrpr Py bey = C1/B) O + TBOTDBI0 00 s+« 0 0 (11413

+]

- o n = n
12. Proof that 00, O atbx Ocxare ™ Sy Onugs)

n o n
cd ~ 6bc 0ad (and 0

We have zlready shown (8.8) that
!

s »><c | =6, [8 >8] Ce e (12.1)

It remains to show

T n L -

0, O, =9 . LT 12,2)
L.H.5. = (Anl(nnlplnn)lsn‘; (Bnlinnlplcn)lcn> c e . 02,0
RALS. = Cafa fric)]c coeoe (12,8

We have showm (6.7) that
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|Bn><3n[ = 2{(a-0)/n} SI...E;...nJ?IbS...I;...n .o s (129

Hence with

4
<An| = 2{(a=1)(n-1}/(an)} ‘SI...A‘EIaS‘I...c.t...n « .. (12.8)
D a- 4 . .
lcn> = 2{e=D) (n=1}/(cn) } Sl...c...nﬁ_lcsl...c e (12,0
and taking, for simplicity, a <b <. ¢ ve have

LS. = 8{eD/a (e /)t S, e s L

* 1:(a.,a+l,...,b) Sl...t;...nﬁlbsl...5...np(b.b+l.....c)

St.ee St e

- . & (12.3)
= 8{(11-1)/11}2{ (a"‘)(c‘l)/(ac)};_fl. :

. 5 P(a,a"'l,...,b)

ES

*AS1. . B hibST B P, et LS L
e (12.9)

- “1) (em 4 ;
= &{{n=1}/n}{(a=1) (c=1}/Cac) } 5‘1_"& p(a,aﬂ,...,b)

* A, . 5.l Po,brt,.en ) Siaa.d e (2,10

Using {4.2) with a replaced by b and b by a,

RAS. « Gllo-D /oD e/t S, g 6

“Fla,arl,. o ,d) Dibubrt, e, S1o ot n RSt e
LI T ] (12.“)

o=t /al (e e/t G,

o2 Fla,arl, ... b)

§,  : = LM,

AbSibe . ofis Bo,be, ., e,
. « -ox (12,12



The proof is sidilar with the resrriction 2 ¢ b * ¢ ramoved, thus

{11.8) is proved and {11.9} by interchanging S and Ethroug‘hout.

0o 0 2,14 n n . - n
13, Pa,a+l Uan (”Ia}oal'l + {{a"~1} fa)0a+],ns Pa.a+'r0a*n* (”awa*b* +
2 o )
ta-nlrare?, |,
n - n 2_,,4 n n - n
0 ala as (tfayo  + {{a"=1} Ialon.aﬂ. Oprat Fa,aet ° (/a0 , . +

2 .4 0
{{a"-1} Ia}On*aH*

From (10.9) we have

n " o
Oan <An|P(a,e+1.a+2,....nJ <-An]Pa..u-l P(a+|,a+z....,n}

e U130
n
Onp,p = SO APy s PR 4 E 03
Hence K
agst Oy = 1/ oo, * {(az-n*/a}c:”.n SRR S E B

requirea {cancelling’the common cerm: P en the tight)

{at],a+2,.0.,B)
. s

LIty = O LA7, b ta2-ntsad REBR

Pa,a+!
. s {13.%)

Wieth, from (5.1},

i . .
() = i@t S LS L . L 0

we deduce, by some cancellation,

{(azhl)&"a} <(Ml)l:'.l " 2{(a-])(n-—l)f(an)} Sl...a;lﬁlaﬂs‘l...a;l...n

. 00 (13.6)
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and also, noting that Sz__.; -SI a1 is independent of a and a+l
2

Pa.aﬂ (Anipa.a*-l —.zt(a“l)(nf!)!(an)}! 'Yl.-.:;'q]-vls‘l...a;l...n ¢

« . (137
Heace, removing the common faetor 2{{a-l)(|:|—l)/(a.n)}l equaticn {13.4)

requires

i

Sl...éﬂlaﬂsl...a;-l...n - (”ajs;...E‘ﬂiasl...i...npa,a*-l

+S‘|...a;lﬁ.[a+]s‘|".a.;l.”n ., .- « . {13.8)

"

How from (7.3) with n = a wa hava

SI...& - S‘I...a;l " Zé(a-l))'a} S‘I...é"i'l:.us'l...é ' » s (13.9)
Hence it remains to show (multiplying through by a)

Z(ah”gl...aqlasl...éﬂla*‘lsl...a;l...n =S\I...;HIaS‘I...E...nPa,aH' (13.1%)
Cancelling the commom factor S » on the lefr, putting

2§, = 1=F, (a=DS

..,

A AT ATRL C PRNIDA VO

’ - e . (13.10)

and writing

ﬁ!asi...i...n Pa,a+l = pa,ai-lﬁ-la*-ls‘l...a;l...n -+ - (13402)

it remains to show

T Y TN I S TPNO L Yy O TS Payae®aetS) .. 281, n

e 3y Y

How, by (3.1),

SZ...é-@laHS‘I...a;l - aﬂla-ﬂ‘s‘Z....;-j-I...a;l...n -"Q'Iaﬂ-sl. ..a;l...n

e (13,18)

Futther :
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(I-P!a)PIrH{aHSI...a-;l...n = (I_P!a)Plr’qlaﬂPlrS] . ...a.:-l . |

o (I-P %! . - -
(I Pla”%ra*-ls‘l...aﬂ..'.n for T = 2,3,.00,2°0 .

e . £13,15)
The sipce
PlalqraHS‘I...a;l...n -quaﬂ PlaSl...a;l...n

-"Qq:aﬂ Sl...a;l...n * .+ (13.16)

it follows

(I-B Iyt g P e S1. . adt .. = O

and it temains to show that
([—P!a—Pa'a+llﬂla+]f;l_._a;l_..n =0 L, . (13N

or ﬂ.],a,a*‘lsl...a;i...n =0

or ﬁl.a.aﬂ-ﬁ.’:as:a Siiarte.w= 9> e - (12.18)

vhich is true and establishes the required resule.

The relation

S SR VA LA (CC LN T
n,a

na  a,a+) +1 -« (12.19)

is established in the same way with multiplication from the right.

The starred retaticms

2
Py ant Okgs =~V L+ 10t o2, L (320
o, , P = =(1/a)0%, , + {(a®=1)%7a}0® (13.21)
o*a* “g,atl nxak pta+lx " '
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are also established in a similar manmer (with : and interchanged
througbout, with the mious sign in froat of 1/a being required becauss

the fical relation is

'(I+Pla) ‘S‘Ia-*lﬂ'l...a;l...n =T l,a,a-"l S‘Ia+l"?l...a;l...n ‘

Y L ) (IJ.ZZ)

reducing to

Sl,a,a-l'l‘Sla'qla&h..a;l...n =0, e (132
which is true as before,
Multiplicacion of (13.3) on  the right by o7, leads to the
general retation (11.10). The ather general relaticus L1 = (11,.13)
w2y be established in the same way from the corresponding special cases

astablished above.
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ELECTROHYDRODYNAMIC STABILITY OF A
STAGNATION POINT

By
ELHAM A. ALY
Department of Mathematics, Women's University College,
Ain Shams University, Heliopolis, Cairo.

and

and ABOU EL MAGD A. MOHAMED
Department of Mathematics, Faculty of Education,
At Shams University, Heliopolis, Cairo.

Abstraet .

The stability of a stagation point on the parablolidal surface of
seperation between two dielecric fluids under the influence of on elec-
tric field is studied. A localised perturbation technique is used in the
neighborhood of the stagmation point. It is found that the electric
fied looses its destablising effect on the stability of the stagnation
point.

1. Introduction :

The published literature in electrohydrodynamics deals mainly
with surface instabilites. It is quite wellknown that (4) the electric
fields which are normal to surfaces seperating two fluids tend to
destabilise the interaface, while tangential fields has stablising effect.
An exhaustive collection of worka on hydrodynamic stabilities of surf-
aces may be found in ref. (2). Unfortunately, a little interest is paid
to point instability. Recently, Berghmans (1) studied the hydrodyn-
amic stability of a stagation point on a parabolic interface under gra-
vity force and surface tension. He found that the instability can eccur
for certain displacements of the interface. He also noted that the
surface tension has its maximum effect at the stagnation point.

The aim of this note is to study the stability of the stagmation
point under the influence of an efectric field. It is found that the
electric has no effect on the stability of the stagnation point.

(43)
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2. Formulotion of the problem :

The problem considered here deals with 2 parabolic interface for-
med by a jet impinging vertically a horzontal surface of a fluid at rest.
The surface equation can then be written as (3)

F@z)=z—brz =0, 1)

where (r, z) are cylindrical coordinates and the z-axis is vertically
upwards. The steady state solutions for the velocity of the upper
fluid are (1) |

Vir =ar (2)
vie = 0, (3)
Vlz=2a(2br2——z) (4)

The lower fluid is assumed to be at rest, i.e.

Vor = Vg0 = Vgz = 0, (6)

where the subscripts 1,2 refer to upper and lower fluids respectively.
It is evident that the above expressions for the velocity satisfy the
equations governing motion which are

P22 Ly vy) = YT epg

ot
where 71 =p~'lf&E2.
along with
?.(6.3.) =0 ,
vVAE =0,

where p is the pressure, is the fluid denisty, g is the gravity accele-
ration acting in the negative z direction and E is the electric field.

We assume that the electric field consistant with eps. (7) and (8)
to be of the form
E. = E*r, (9}
E;=—2E*z (10)
The surface charge denisty q on the parabloic surface is zero for the
steady stae provided that the above assumption for the field is taken
near the origin, We nofice that
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q=n( E, — E)

and n is the unit normal to the surface,

We note that eqs, (2} — (4) show that the origin is stagnant.

8. Perturbation Equailions

We assume that the interface is slightly deformed and the result-
ing surface is given by

F(rya,t) = z = b r% =7 (r,t) T 0 (11)
Consequently ,the dependant variables ¥ , E, U receivs increments

to be of the form

Woys3d L,EP=E+E , TWRFe R, (12)

whre the superseript o refer to the perturbed quantities and the bar
denotes the perturabtion. We assume that the perturabation flow is
irrotaional and hence there exists a velocity potentiai —  such that

i=-Vv$ (13)

The z conponent of eq.(6)

,oa“: o B o dVp 2P
BC LT 5 P g o= st pE (W)

For simplicity, we shall only consider symmetric perturbations, i.e.
v =0 at r=o, {16)

and from eqs. {2), () we also se that v, vanishes at the stagnation
point. Thus eq. (14) takes the form -

DY 3(?-&? 2 T
PoZeif ;zz) =_‘b(";;'ﬁ . pg, at r=0 (16)

Bq.{16) can then be linearised to the form
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$ 2 - o7 -
—f%t%ﬂg)*rf%-;( VoV ) =BT e an

Integrating eq,(17) wer.t. z frcm O to "ﬁ‘ re get

; 2 - _
Tt =+P5‘? SPETL L Ve
at r=0, z =7 ( 0yt) (18)

Bq. (18) is valied for both regions of the fluids. At the stagmation
point vz = 0 and in the upper region v; = — 2 a~; (O,t) which is a
first order quantity. It follows that in both cases the last term of eq.
(18) is a second order quantily which can be neglacted.

Thus
T = +f—?.’o%— -rP8" (19)
at r =0 and 2 = :"]_(O,t).

It is also assumed that the perturbation of the velocify satisfies the
equation of continmuity

9.3 =0 (20)

cad from eq.(13)

<
)8 ]
&
n
Lai]

(21)
wvhere

g2 =

T2 2°
- ———— 4 _._2_. -
Tr Foor dz

7 is related to P by the surface squation

DF‘GD%:,Z,T.! - o,

It follows that

27 a7 ) 3
-31-%'?&2‘75?-?21}1‘:0—;- -?t—. =0 (22)

The perturbation in the electric field E satisfies egs. (7) and (8) i.e.
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{8) 1,04
it followp thet thore sxists a potential function § sueh that
B - ¥ " (25)
and
Vg -0
¥ = L (26}

Since we are interested in the stability of the stagmation point,

wa may expand ¢ , 75 , '{ﬁ in powers of =,z of the form''’
- - .
Proen Mok 1kt 2 k%2 00l 2D

r @
1’2 =a %ty . qara+ saed{ 1+ f2 + 2 qaza+...J (28)

T=9 %2822 4,,.0 (29)

. [ 3
‘{:1 = 4, P LT QR taeedC 1+ f5 # 2 1222 +eaa)  (30)

Y =4, ol ™ Ty Lg% +eedl 1+ 1z v 20%% w0} (3D

where A, A;, A,, Q, f, 3, k, q, are constants, « being real or complex,
determines the nature of the perturbation where stable or unstable,

4, peporelon Halation
The sciutlons for& ’ ;f-]_ .V should satisfy eqs,(21),(22),
{25)and the failcwing boundary conditions as well-Eq.(22)relates

A to Q.0n nubistituiion for ¢ , 7 into eq.(22) we get

A=z i @ {32)
. e g
The radiug of curvature of the boundary surface 1e given by
] 2 -3/2
I 21 & [1+@2) cSg 0 e @) o

a T
Ra.
Sublgtituting for z(r) from oq.(11) we find that

-

=(2b+%—%){1$-}( 2r e 342}

D’UO l_.

2 -
+(2b+$){]-i—(abr-%)a} (34}
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1!&2 ghould be finite in order to have finlte pressure diflference

across tho interface.Thirefore

3—1-} =0 at r=D (35.)
angd hence g.
1 BT
-;Ec:hb t23—3 . (36)
Condition (35) 1B satisfied by the sclution given by egq.{29).It 13

- -
also observed from eqg.(27) and (28) that vr”?s; =0 at r =04

The electric potential should be continuous at the interface,
therefore

Ay = A, (37)

The normal elsctrie displecsment ¢ En ahould be continuous

2% the intoerface

n.(€ B -6 2, ) =0, (38)
Subletituting from eqg,(30)and {31} into eq.(38) we gat
Ay = A, = ~20FE., (39)
(4)

The normal component of tho Btreas temseor Tij where

T4 =-{'ir+{rEEkEh}Sij +¢E E (40)
58 discontlnuous At the intérface by the surface tenslon,thus
Q an o - e T
"{ﬁ-l ‘i"t' 1)0(!.2-~ ‘}ezgg)= F (51)
a
wapre T 1o the surfacp tension,
On subistitution into eq.(4d) farn®, =%, R] and
linoarleing we get in the limit as r -» O the followlng dispersion

cqeation
al _ 4 Te
- ¢ g (42)
We observe that the radial electric field E, vanishes as r - O
while the vertical component E; is of order 1 Therefore the electric
field is mainly perpndicular to the surface at the stagnation point.

Rdd
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Eq. (42) is the same as obtained by Berghans for his study of
the stability of the stagnation point in absence of electric field. Thus
it is clear from eq. (42) that the electric field has no effect on the
stalility of the stagnation point. Therefore the normal field looses
its destablising effect on the stability of the stagnation point in con-
trast with the surface tension effect (1). The reason is that the terms
containing electric field in eq. (41) become of the second order due
to the surface deformation, However, in the neighborhood of the
stagnation point the electric field may affect the surface stability. The
investigation of the latter case may not be earried out easily by the loca-
lised perturbation technique.
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MHD PLANE AND CYLINDRICAL FLOW IN
THE SLIP REGIME

By
A.G, EL-SAKKA, M.A. KHIDR and M. HAMDY

ABSTRACT

The flow of a slightly rarefied electrically conducting gas between
two flat infinite plates and between two conceniric cylinders in relative
motion are considered. The slip velocity and temperature jump at the
boundaries are taken into account to investigate the effect of rarefa-
ction on the nature of the flow.,

NOTATIONS

H -— the magnetic field, u — the flow velocity , o — the electric con-
ductivity , —. the mass density , p — coefficient of viscosity , Pe —

the magmetic permeability , P — the pressure , T — the femperature ,
R — the gas constant , K — the therma] conductivity , h — thé en-
thalpy , R, Reynolds number Ro=uL/gp, w = & /¢, the ratio of

C

the two specific heats , D, — Prandfl number : P, = I_P + By —
%
Magnetic Reynold number » Rg — magnetic pressure number
e Hs
Ry = —_ , Hartmann number » = v Rz R. R,
pu*

INTRODUCTION

The flow between two infinite plates and hetween concentric
cylinders in relative tangential motion is called 2 Couette flow pro-
blem , actually , one of the motives for studying the Couette flow is
its usefulness in studying boundary layer flows. Although it is not

exactly analogous to a true boundary layer , it is sufficiently simiiar
and censiderably easier to solve,

In classical hydrodynamics a complefe integral to incompressible
Couette flow was obtained in (1,2). Tllingworth (3) obtained a nume-
rical solution for compressible plane and eylindrical Couette flows of
compressible gases. Shidlevsky (4) used Illingwerth results to obtain
approximate solutions for the problems in the slip regime.

(51)
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The MHD treatment of the problem started by Harimann and
Lazarus (5). They obtained the solution of plane incompressible MHD
Couette flow problems. Bleviss (6) treated the plane Couette flow
for the hypersonic motion of high temperature ionized air. Rama-
moorthy (7) obtained an approximate solution for the incompressible
cylindrical Couette flow problem. Arora and Gupta (8) found the
complete exact solution of that problem.

In this work we shall study the MHD flow of an incompressible
slightly rarefied gas. A small relative temperature hetween the two
surfaces is assumed, hence, the electrical conductivity and coefficient
of viscosity can be considered as counstants. We shall use slip bound-
ary conditions as obtained in (4).

THE PLANE FLOW

Consider the flow between two infinite plates.
The upper plate moves in the x-direction with constant welocity U ,
while the lower plate is fixed, the upper and lower plates are kept at
constant temperatures T, and T, respectively. The applied magne-
tic field is (O, H, , O) while the induced magmetic field will be as-
sumed to be (H , QO , O) and considered as a function .of y only. The
flow velocity is faken in the x:.direction and is considered as a func-
tion of y . 'The equations govering the flow may be written in the

form (9) ;
. 2

g.y- - - "'—"]'.—-' '—'d""H—' LN} l
o &5 T o (1)
dH Jal du -
/MB Hoajs-{:-?ﬁ-(/ﬂ-a?) ..-(2)
%... ®+ %) =0 vee(3)

du 2. d aT i . af |2 _ :
}}‘(—di;—) + E}- (K a'_ﬁ':) + "?_.__ (-E}—} = 0 4 aa (q')
P = g R T -lc(s)

h = cpT

If we consider that the gas is slightly rarefied and that there are
complete energy and momentum accomodation between the surfaces of
the plates and the gas, then we can use the boundary conditions dec-
duced in (4) for the slip regime. These conditions may be written in
the form :
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at the lower plate 5y =~ d wa have :

uzqiﬁ:_%
2h(f~ 1) J 47

by, 1 ¥ 7 /% an
By _Bi ah(y- 1) B 47

and at the upper plate y = d we have :

[N { . 57 -—/E- du
V ap(y-1) © &5

b o_4 .2 X7 M an
By - 1" 3 oh d
o 2h(y- 1 % J
If we take u = ul, H-:HOH‘,P=§°U2p-‘,h=hoh
then the equaticns (1 ~ 6) will take the form
2 |
d~ u aut
— 5 == KR " ves(7)
ay 2 l:!'H e ay *
auw __ 1 &% 8
d .?" Rg d..Y 2 e
R
d oo H 2
gy ®rzEHD =0 | vee ()
~ 2 2, ~ RyR »
2L et I, g-.%.(*dﬂ_._)eéo .o s (10)
(X—l)pr Mo ay v dy
LY l -
P = B weafll
YM% B ( 7__)
h® = 7° -“_(_12__)
The boundary conditions may be written in thé form :
da dh’
f = =1 K — f=
u KI:I. dY » h ] + n dy.r Y H 0
at y‘: 2 . . .
u‘EI"'Kng; 'h-.ei-Kh—%h_f‘ s B'=0

Considering that K, and K, are of the order of Knudsen number ,
which is considered small in the slip regime and solving the system
(7 — 12) and applying the boundary conditions we get :
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u:;nho{y.@ (slnhd-l-n{}( coshol } + =
h 2( I-1)F ﬁ”2/2(51nh'1< ro( K cosh"(JSegcosh 2% =

w#:osh 24 y .*-:2%1{ sinh 2« + -——(l-y )+ls eas {14}
L R '
w -2 [ gl s ety ] s
pt = a’lME h' = ?é-é— 7 e o(16)

From (13) and Fig. (1) we notice that :

1) At any point in the lower half of the flow ( ¥ < 1) the velocity
increases with « , while the converse occurs in the upper half.

2) TFor ¥ > 1 the velocity value at any point in the rarefied case is
larger than that of the continuous medium, while the converse
oceurs for vy < 1.

From (14) and Fig. (2) we can see that :

1} At any point the temperature increases with the degree of rare-
faction and with « to a limiting value and then decreases. The
value of « corresponding to maximum temperature can be found
analyticaily.

2) Tor constant « , X, and K, the points of maximum temperature
can be found.

Also from (15) and Fig. (3) we can see that the magnitude of the in-
duced magmetic field decreases with « and with the degrees of rare-
faction (K, and K;). For large values of « the induced magnetic field
is nearly constant except at narrow layers near the boundaries.

THE CYLINDRICAL CASE

Here we shall consider the gas to be bounded by two coaxial cylin-
ders of radia and b ; b < a,

Using cylindrical coordinate system with the -z-axis taken to be
the axis of the cylinders and assuming :

1) The outer cylinder is rotating with a constant angular velocity @
and is kept at a constant temperature T,.

The inner cylinder is stationary with temperature T,.



2) The applied field H, == is radial, while the induced magnetic
T
field H is in the j-direction.
3) The unknowns v , H and h depend on r only.

4) The flow velocity v is in the » -direction.
Then the fasic MHD Navier-Stokes equations will be :

d
HoC % - &%) - ’a"/*e L iaem) cee (D)
ve Me dHo H2 L d Me 2 2‘1
? + T(Ho—_d? - 'i"" = "g_ E[p"‘ _é__.(HO + H ) -..(2)
1 a H H
;zﬁ[ﬁ@(%—ﬁ).l:—ﬂ»e( S + H, %) oo e (3)

+ f"é HO %% (I‘H) =0 t.c(ﬁ-}
P= $RT vas(5)
h = CDT N -00(6)

Solution : )

—

‘Lot rwr'asvar wiaa, h:hoh',p=gn.2a2p‘,_-

B ="§ H® . %hen we have the non-dimensidmal aystem
(dropping the primes ) 2

—dﬁ—--—h—-ﬂa}—o[l (I‘H)] c--(?')
di. (rs g;’} =_.Rﬂne%(r}[) .l.(a)
5 g2 114 . any RgR [y =0 @Y
(d_r) + 1(.\(-1) HE T (r dr)* RV [ (rﬁﬂ -Q(Q}
=z e~=— h
P KME

...r

where 1" ig the noo~dimensional angular velocity .
Buoject o hor-dimensionzl medified boundary conditionsun
tha glip velocity  regime
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1

h
Uo:l--mh_,-‘}fl',-JI ' h-l-—mh&-—r- Ly H=0 for ¢ =

System (7 ~ 10) has the solutlon .

= cy +C el Bl wae(11)
—( £-1)p MZ
h="T= ¢ Pro Y(B - 1)32r25+(3+1)c 284 5£nr+c6] J(12)
2B
. \(3 1) 1:\
R~ g2 = 1)ey r7 =~ (B + L)y =7 +c41- L eed(13)
whels

1:1—c2[1+mw(3— I)‘]-c El-m (B'l’l)) .II(lq')
_" (B + lJ(th B)
2" ey (g 1g D) (L~g™ 13+ (B-2)(qL -qB)mu(Ba-l)[(q?. I YeTS

(1+q 2)-—(q - qﬁ)(l + q'B"a)] e2(13)
_B=1 qt-gf
53 = B . 1 q"l " q_B ca -0-(16)

1
5= : ) (1 [ ~g2B 2B-1.2
5 tnq_gmh(l,rq-f} (B" J|1~q +213mh(1+q )_.2 + (B*_l)t

247 camn, (24q725L) | o2 - _22x
h ] 3 (]/—l)Prﬂg S o--(lB)

Cprz=m = .._g._...— l
6 LR +{8-1)(1+28my ¥(B+1) (-2 Je42Bm, °5) .o (19)

and . B =\J‘;l\2 +* 1

From Maxwells equations the dimensionless eleetric field and current
dénsity are given by :

- . } .-B. C -
J.--r[c2r8+c3r_ *;ﬁ?ra) 2+ (20)
- L —1
Ez 2y = r +a.{21)
The analytical solution of the problem is represented by the equa-
m 5

tions (11-21). We restrict ourselves to the values : m, = +
100
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i0

—— of the paramenters, We observe

- ,M, =
2 5

NJ -

the following :

1)

2)

3)

4)

5)

As shown in table (1), we may see that :

a- At any point the magnitude of velocity is larger in the rarefied
case than that of the continuum case, except at points in the

region near to the outer plate.

b~ Near the inner cylinder, the magnitude of velocity increases with
B. The converse occurs near the outer cylinder.

e- The slip velocity at each plante increases with B.

From table (2) we may see that the temperature at any point near
the inmer plante i3 larger in the continuum case. The converse
happens near- the outer eylinder. For large values of B, rarefac-
tion tends to increase the temperature at any point,

From fable {3) we may see that .

a- The induced magnetic field increases with r to a maximum
value and then decreases,

b- Rarefaction tends to decrease the magnitude of the induced
magnetic field at any point.

¢~ At any point the induced magnetic field decreases as B
increases,

From table (1) we may see that :

a~ The magnitude of the induced electric field, in general, increa-
ses with r.

b- The magnitude of the induced electrie field decreases with
rarefaction.

¢- The magnitude of the induced electric field decreases with B.

From table () we may see that the magnitude of the current

density at any point decreases with the increase of rarefaction

and with the increase of B. We may also see that its magnitude

decreases with r to a minimum value and then increases,
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APPLICATION OF PobKovS #8Mis 45 CORONA

»

CURRENT IN STREAMER REGION
By
HOSNIA M. ABU-ZEID and M, B, OSmMAN'
Faculty of Women, Ain Shams University

ABSTRACT

The fitting of Popkov's formula to the corona cirrant data, obts-
ned from experimental results in the streamér region has been trea-
ted. A reasonable agreement ¢an be phtained only when the emperi-,
cal constant P has a valye whicy varies with the anode — to — cathode
Separation- ,

INTRODUE TION:"
The exact description of the ionized field in a coaxial eylindrica]

configuration was first solved by :Tdvu’rilj‘é"é&"}qi')_i The following sim.

plified eGuatish *(2) ‘déstiFibas s unipoldr icnized fiald,

2

dE -.?d E-.i AN R )
E —— -3_E_ — + -——-—.dE, 2' . = 0 ..... TR T Y] (1)
dr, rodr dr

where E is the electric field in the presence of space ehargae,

Applying eq. (1) needed appropriate boundary condiipns. ‘The
poténtial d_iff:‘é‘fené‘_e"bétw‘éeﬁ”the"ifvgq"’féleé&‘p&es“ié‘_ the' Tifsh Boutidary
condition’reqiiired, 4nd the Seog 'id the léctid ticld HE tid" Sundary™
between ‘the dorona Tayds and the sﬁaéaf&ﬁgfté??bﬁa;"f*““r‘.o]]‘idﬁi‘,ﬁ‘é%"
an -a"p’;;:‘-@kﬁﬁafé*‘s-hyiﬁéis"fs)?“itf'ha's*’:beéﬁ“fa_’yqaﬁ‘fé'&**&ﬁatl the" elEcgeil!
fied At thie anodeé sirfabd rindiind Eonstant’ it 'the Ghiseb'vhlud 4 F3>

anodé’ voltafb i thesatén’ aily £RY% tHE het dPate Arge Tl thetorsigam
layér iy ze}’ﬁl ‘ ' '
Sarma an&"ﬁanjs%heiv'sky"(f,"f) >have ‘dagrte 2* theorétical analpafy !
of the electric field distribution in the ionization layer of a d.c
Conora discharge under equivalent steady'state condition. They are-
ached several conclusions. The most significant one shows that for
the range of corona currents encountered on streamer counter, the
changein the'field intensity at the surfacé 'of the’angde frofm the
onset value is negligible, The analysis also indicité that accuraey
(67)
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of corona loss calculations is not significantly affected if the unipolar
space charge is assumed to start at the anode surface itself rather
than at the corona layer boundary In a nondunentlon,,tl form, the
voltage — ‘current relation’ for the eylindrical conflguratlon is obta-

imed as : O R SN
v—Vv, . R T Y2
Rl o I CEETAR P
1’ '." L. 2 ., ' - . - - . .._f‘.x--
;rl__.-—-——-l-{r (2)
1+ (1 4y) "7
with yoi= e} o (R )2 ¢
e .. amgk. MEjr,/. -
weére y- + =" nondimentional current,
“7¢ y = voltage applied to anodé
¥, = Corona onset voltage, .

Radius of anode wire.

il

-
3

f R "= TRadius of outer cyhnder
o I = Cprona current per umt ],ength of anode wire. - \
K = lonic mobility. _
, = Corona onset field at,condyetor surface ().
¢ = DPermitivity of free space™

SOLUTION ‘FOR WIRE—TO—PLANE GEOMETRY

To oBtam analytical solutions for complicated configulatmns
nEQ)ﬁs slmphfymg assumptlons which are not normaﬂlv needed in the
s.ump]e cfrlmdmcal conflguratmns For comphcated cases such a3 tbe
lipe-to-plane geometry Deutseh (8) made an. approxm;ate analys1s
Poﬁkov (7,8) in_his analysis of the cylmdrlcadL and jhe Jine-to-plane
geome’r:ry fo]lowmg Deutch’ “work has mtmducea certam 1mprove-,,
ménts.” He assumed ‘that the line-to-plane configuration can be ap-
proximated by an equivalent cylindrical system and obtamed the fol-
Iowmg eguation for ifs voltage.— current charactenstm,

ERRAVES

‘“"‘04‘11) V — Lﬁ,—(__.iq.}:(-l_!_v)_lz
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: P1I h‘l K N . r. Y
wherey = == L veeree (4)
’ ‘ 7 ) 2 Ig k ( .E-o\ro ) ‘ s : () )
‘and ha = height of anode above cathode. T

P = Popkov’'s embpirical constant.

The nonuniformity .dist_ribution_, of the current along .t'hnlé pianec
cathode is faken into consideration by infroducing the empirieal
constant P. .

-

_ _ Coat e
" The aplicapbility of Popkov’s formulas to practical systems has
been discussed by Simpson and Morse (). TFor corona in a cylind-
rical configuration they observed good -agreement befween eq. 2 and
the experiment.

Accurate measurements were also made of corona current for
line-to-plane  configuration and the results were compared with
Popkov’s formula in eq. (3). Simpson (10) observed reasonable
agreement between theory and experiment only when the empirical
constant P was increased from 1.65 to about 5. '

EESULTS

In th present work the corona currents measured by a streamer
wire-plane detector (2r, = 0.29 mm. and Lc = 750 mm.) for diffe-
rent heights above the cathode are compared with the theoretical
resulis computed by uvsing eq. (8) for various values of P. The
values of P that give negligible difference between the computed
results and the exprimental ones are given in table (1). 'Table (1)
shows that Popkov’s empirical constant P varies with the counter
barameter ha,

TABLE 1

Variation of the empirical constant P
with the counter parameter ha

ha mm. ha/ro - P
5 17.2 2.8
7 24.1 3.6

o 31.03 ' 4.6
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To illustrate the above mentioned observation more clearly fig.
1) ciws the calculated curves by using eq. (2), and using i:h,g: 1sele-
cted valués of the empirical constant P ¢ited in table (1), for ha values
of 6,7 and 9 mm. On the same curves are represented the experi-
tmental results in circles. 1t m1ght be seen frot Such carves Ehat
there is a good agreement betweeh the experimental Tesults and the
computed valus. It is vident that the values of P depends op the
conora {current mtenmty However it has to be notxcedr here that in
"411 the previous Tésilts the load resistance B™(16 MG ) was betiwaen
anode and E.H.V., the ecathode is almost directly earthed chcually
this structu:;e is d.lfferent from the conflguratmn_ taken by another
author (ni e
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STUDY OF THE INHIBITING PROPERTY OF
THIOSEMICARBAZIDE FOR THE CORROSION
OF ALUMINIUM AND ZINC
By o
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Chemistry Department, University College for Women,
Ain Shams University, Cairo, ARE. .

i

ABSTRACT

The effectiveness of thiosemicarbazide as an inhibitor in acidie
and alkaline media for the corrosion of Aluminum was investigated.
The percentage inhibition was found to increase in acidie solution
with concentration up to 87% at 5X10-3 M inhibitor. For the corro-
sion of aluminium, thiosemicarbazide (TSC) is more effective inhibi-
tor in acidic medium than in alkaline one, This phenomenon was
explained on the basis of Zwitter-ion formation by TSC in alkaline
medium. Similar behaviour were also obtained for alkaline corrosion
of zine using TSC as inhibitor.

INTRODUCTION

Organic compounds are widely used as corrosion inhibitors. Most
of these organic inhibitors are compounds with at least one polar
[unction, having atoms of nitrogen, sulphur, oxygen and in some cases
selenium and phosphorus. An important class of organic inhibitoras
is thiourea and its derivatives 1,2, The effectiveness of the functional
atoms with respect to the adsorption process can be taken as being in
the following sequences 3, ¢ :

Se>8>N=>0

This may be due to the difference in the lectronegativities of the ele-
ments. However, the mchanism of the action or organic inhibitors
depends on their molecular structuress. Among other structural
parameters which can affeet the inhibiting efficiency is the molecular
area of the inhibitors 8, as well as their molecular weights 7,8, The
problem of the action of cations rather than molecules as inhibitors
had been considered 9,
(73)
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The work presented in this manuscript is fo evaluate thiosemi-
carbazide as an inhibitor for the corrosion of aluminium in both
hydrochloric . aclld and sod.lum hydroxide solutions. Similar studies
were done on zinc ’metal m a]kalme Tedivm. '

v JEXPERIMENTA'L )

Chemicals employed were of the highest purity available. The
concentration  of thmsenucarbamde studied varied. between 0. BSX:LO ¢
and 2.64X10-2 M. Al and Kn were spectroscoplcally pure Determina-
tion of the corrosion rate was performed by Welght loss medsurements.
The metallic sheets had an apparent surface area of 100 cm? each.
The sheets were degreasd and .abraded successively down to 00 grade.
The results were obfained in duplicate and no significant diserepan-

cies were observed. Measurements were taken for Al in hydrochloric
acid and sodium hydroxide solutior (1 N) and for Zn in sodum hy-
droxide solution (1 N). The percent inhibition (P) was calculated
from the following equation 10 :
00 (1 W

= 100 (1 — —Wl—-]
where W; and W, are the corrosion rates in absence and in presence
of inhibifor, respectively.

RESULTS AND DISCUSSION

The corrosion rate of Al (in acidic and alkaline media) and Zn
(in alkaline medium) in presence of thiosemicarbazide {TSC) as an
inhibitor was measuréd by weight loss techniques. TFig. 1 is a plot
of the corrosion rate of Al versus the logarithm of inhibitor concen-
tration in 1 N HCI and I N NaOH solutions. It was observed that,
a§ the inhibitor concentration increases the corrosion rate. decreases
asyiptotically. This agrees with the results obtained for thiourea
and some of its derivatives 11, 12, Fig. 2 shows a plol of percentage
inhibition versus logarithm of inhibitor concentration in -1 N HCI and
1 N NoOH solutions. It is evident that, in both cases the percentage
protection increases Wlth increasing inhibitor concentration. The
Jlimiting valie at an inhibitor concenfratién of 4.3X10-8M is about
87% HCI and only 619% NaOH. It was obs erved thdt at any 1n.h1b1tor
concentratlon studied, the percent protection in acidic solution was
h1gher than in alkalme one. This agrees with the. prevmusly publmhed
results 13 concernirnig the effect of thidurea on the ¢orrogion of Al in
beth acidic and alkaline media, where the 11m1tmg peréeiit protectmn
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dor thjourez was found to be;ahout §0% -in1 N hydrochloric acid and
189 only in sedium bydroxide solution,

At can be concluded . that, t];igs_g;pi_carba;isig s, more, efficient

3

PRI Croraca s R 671 R oo (¥ Sl DO T ST ; L i WX N
inhibitor .than thiourea under thé sar i
ahibitot than, (1loures under. the same coneentrafion In both, acidic

-ahd alkalifie media,

oFi8. .3 Tepresents the change of the.corrosion rate of Zn, with
the "Efaﬁth'fii g, iﬂﬁib‘}for'qiloﬁéinuaﬁién Y 1 N sodiuts hydroxide
Solution:. It.was..obsérved.that. the. . corrosion. rate' 'deéréises with
Increasing concentration of TSC. Fig. 4 shows the change 6f the pef-
Sehipge inhibition (P) with logarithm, of, the inhibitor congentration
in Fi'.ia‘I\LI soﬂium:‘hydﬁ:xidé Eol’ufi(ﬁl. i\ bhn,he_.,éﬁfiqft ‘tﬁe'gr_o_tegtioq
efficiency increases with increasing inliibitor concentration’ app%oacﬂ-
Jng.a limiting value of 'abouti90%. =~ . © ° o

The more efficient adsorption inhibition of thiosemicarbazide
than thiourea is probably die to the larger area or volume occupied
by ;TSC from the.additional - NH-group in. ity molecule. Furthermore,
the different, charge distribution on TSC molecule,increases its adsor-
ption behaviour. Due to the lower concentration of protons in alkaline
mediym, he inhibitor reacts forming Zwitter-ions 13,

The applicability of Langmiur’s adsorption isotherm to the adsoor-
ption of tde inhibitor on the corroding surface was confirmed, since
a straight line with a slope of 0.42 as given in Fig. 5 was obtained.
However the deviation of the value of the slope from unity may be
attributed to Iateral interaction effects which are not accounted for
in deriving the equation, Similar behaviour was obtained for acid
corrosion of mild steel in presence of TSC 12,

From the above results it can be concluded that, thiosemicarba-
zide is an excellent inhibitor for the corrosion of Al showing marked
efficiency than thiourea at comparable concentrations.
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COMPARATIVE CYTOLOGICAL EFFECTS OF WATER _
EXTRACTS OF SOME EGYPTTIAN PLANTS ON
ALLIUM CEPA AND VICIA FABA
By
HODA HAKEEM, AMAL SHEHAB and ZAKIA ABU-EL-KHEIR
Botany Department, University College for Girlds
Atn Shams University

INTRODUCTION

In this investigation a comparative cytological effects of some
Egyptian plant extracts which are used as a popular medicinal plants
and as a source of some medicinal drugs was studied on roots of
Allium ecepa and Vieia faba.

These plants are Artemisia herba-alba, Artemisia abrotahum,
Achillea fragrantissima and amixture of the previous three plants
wasg also tested.

MATERIAL AND METHODS

Preparation of the plant extract :
A weighed quantity (3, 5 and 9 gm) of dry Arfemisia herba-alba,
A. abrotahum, and Achillea fragrantisstma (stem, leaves and

flowers) was boiled in 100 ml, tap water 5 mn. The evaperated
water was replaced by tap water to the original volume (100 ml),
then the extract was filtered.

A mixture of the three plants was zlso used. An equal weight
of the three plants were mixed, then a weighed quantity of the
mixture 3,5, and 9 gm. (Sub-lethal concentrations) was boiled in
100 m]. tap water for 5 mn. then filtered.

Vicia faba seedlings (var Rebaya 40) with roots 2-4 cm. in length
were hanged in jars containing enongh extract for 1 and 2 hours for
each concentration. The concentration. The concentrations used were
3, 5 and 9% for each extract wsed. Tap water was used for the
control experiments,

Allium ceparoots 2-4 em. in length were dipped in jars con-
taining the different concentrations of the used extracts for 1 and 2
hours.

(83)
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After each time interval the roots were cut, fixed in Carnoy’s
fixative (1 : 3 acetic aleohol) for 24 hours then stored under refrigera-
tion in T0% alcohol.

Permenant root tip squash preparations stained with leuco-
basic fuchsin were examined,

Another group of Vicia fabe seedlings and Ailium cepa bulbs were
taken off the water extract solutions after every time intervals (1 and
2 hours) of éach concentration, washed with tap water and dipped in
tap water for 24, 48 and 72 hours. The recovered roots were cut,
fixed, stained and examined as previously mentioned-

RESULTS

Inhibition of mitotic index was observed in AZium cepa and
Vieia faba roots after treatment with the different concentrations of
the three used extracts and their mixture. Inhibition of mitotic
index was more obvious in treated A. cepa roots, Tables (1 -4).

Toxicity appeared after 48 or 72 hours recovery in treated
Vicia Toots with all the used extracts, While in treated A. eepa roots,
toxicity appeared after 24 hours recovery in the freated roots with
Artemisio herba-alba extract in the higher concentration only. In
the lower concentrations of the used extracts A. cepa Teots regained
nearly their normal condition after recovery, Tables (1 -4).

Accumulation of prephases with respect to fhe other phases was
observed in most of the treatments of all the used exiracts in both
A. cepa and Vicig faba roots after direct treatment.

After recovery, accumulation of prophases was noticed in treated
Viecia with all the used extracts. Also it was noticed in freated
A. cepa roots with some treatments of A. abrotehum after 24h recovery
and nearly all treatments of the mixture extract, tables (1-4).

Accumulation of metaphases was observed in treated A. cepa
roots with A. herba-aiba, A. abrotohum and Achilleg extracts in most
of the treatments after the different recovery periods, tobles (1 -4).

Increase in the total percentage of abnormalities was observed in
the two treated plants with all the extracts used, This increase of
abnormalities was not related to concentration or time of freatment
or type of treatment (direct or recovery), tables 5 -8).

Abnormal prophases, was observed only in treated Vicia with
Artemisia - herb-alba extract.
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Stickiness was a common abnormality in nearly all treatments
of the used extracts in either direct or recovery tests, Fig. 1, 2 and 3.

Bridges were also a common abnormality. It was found in
nearly most of the treatments of direct and recovery tests in both
A. cepa dnd Viela faba with all the extracts used- Most of the observed
bridges were sticky bridges, Fig. (4).

The most dominent abnormality was the disturbed type. It was
noticed in the two tested plants affer treatment with all the extracts
used after both direct and recovery treatments. Fig- (5) show pro-
phasemetaphase stage in which the chromosomes retain their prophase
bosition. Fig. (6) shows c. metaphase and Fig. (7) show disturbed
anzaphase.  Polyploidy was noticed in small percentage in all' the direct
treatments of Achillea extract on Allium cepo only

Laggards, and breaks, Fig. (8, 9 and 10) were a less dominent
abnormalities. Breaks was noticed in treated Vieiz roots with
Artemisia herba. alba and A. abrotahwm extracts in some of the direct
and recovery treatments. It was noticed also in treated Allium cepa

with A- abrotahum extract only.

Despiralization was observed in most of the direct treatments of
treated Vicia with the Achillea extract only, Fig. (11).

Miecro-nuclei, Fig. (12) and binucleate cells were noticed in & small
percentage in nearly all treatments and all the recovery periods of all
the extracts used on the two used plants.

DISCUSSION

Artemisia herba-alba, A. abrotahum, Ackillea and the mikture
extract may be considered as 2 strong anti-mitotic agents on Allium
cepa since they Treduced the mitotic index after 2 hours treatment.
Theit effect was inhibitory (temporary) and nof lethal (permenant).
This result was similar to that reported by Kaul (1972) after treat-
ment with ISDA.

Vicia fabd proved to be a resistint plant ifi all diréet treatmients.
This resisting action of Viciz roots collapsed and showed mito-depres-
sive effect.

Toxciify appeared in treated A. eepa roots with the higher éon-
cenfration of Artemisia h.erba-aﬁba extract after 24 or 48 hours
recovery. While in the other three extracts Artemisia abrotahum,
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Achillea and the mixture extract depression of mitotic index was
obvious in this concentration (9%). This means that the higher con-
centration of the former exiract has a lethal effect (irreversible).

Accumnlation of prophases which was observed in treated
A. cepa and Vicia faba roots with the four exracts used indicate a
delay in the spindle formation. While accumulation of metaphases
observed after the different recovery periods may be the resuit of a
disturbance of the normal function of the spindle mechanism.

Abnormal prophases were recorded in f{reated Vieiz with
A. herbe-alba extract only. This abnormality was explzined by
kabarity (1956) on the assumption that the agents used hindered the
process of individualiation of chromatin threads to normal chromo-
Somes,

Stickiness was 2 common a2bnormality in the two treated plants
Allium cepa and specially Vicie faba in nearly all freatments of the
used extraets in either direct or recovery tests.

Some of the other chemicals which produced stickiness were
8 - ethoxy coffeine (Kihlman 1955), potassium cyanide (Lily 1958)
and asafoetida, (Narasimba Das et al- 1968). Sudharson and Reddy
(1971) noticed high percentage of stickiness in 0.5% 72 Lours soaking
period of Lathyrus safivus extract.

Most of the observed bridges were sticky bridges. Seshachar
and Nambiar (1955) using carbon tetrachloride attributed the occu-
tence of sticky bridges in anaphases of Allium roots to be due to
decrease in viscosity of the matrix causing the distal ends of chromo-
somes to fail to separate,

The «prophase metaphase» type induced in this study was similar
to those observed by other authors as a result of treatment with
various chemieal agents viz. colchicine (Barber and Callen 1943},
ethylene glycol (D'Amato 1948) and suiphanilimide (Amer 1960)-

Disturbed metaphases and anaphases were a common abnormality
by all the used extracts in the two plants Allium cepe and Vicia faba
These abnormalities may be the result of mlnbltmon of spindle mecha-
nism by these extracts.

Laggards, breaks and fragments oocured in this study led to the
formation of micronuclei.

) Despira.lization was noted in treated Vicia with the Achillea
extract after direct treatment only. Despiralization was observed only
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fn the anaphase stage, thus the Achillen extract may couse a partial
dissolution of the matriy substance of the chromosomes.

A survey of this discussion of the present results may lead us
to rerport that the used extracts are non carcinogenic agents as far as
the present study shows.

SUMMARY

The cytological effects of water extracts of some Egyptian plants
of popular medicinal use were studied on root mitosis of Allium cepa
and Vicip fab.e 'These plants are Artemisia herbo-alba, Ariemisia
abrotahum, Achillea fragraniissimae and a mixture of the previgus
three plants was also studied.

The four used extracts showed a mito-depressive effect on
Allium cepa roots after direct treatment which was temporary and
regained ifs normal course affer recovery experiments., While
Vieia fabe roots resisted the action of these extracts but this resistance
collapsed after recovery experiments,

These exfracts affected also the percentage of mitotic phases in
the two plants used.

The different mitotic abnormalities induced by the used extracts
were ; abnormal prophases, sticldness, bridges, spindle disturbance
prophase metaphase, C-metaphase, multipolarity and polyploidy,
laggards breaks, despiralization, micronuclei and binucleate cells.
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TABLE &

Total percemtage of abnormslities in treated Allium cepa and
Vicia feha roots with Artemisia herba-albo extract after direct and
recovery experiments.

Concent- Time of Direct Recovery
ration  treatment e 24h 48h 72h
Allium cepa
Control 0 0 0 0
3% 1h 8.1 —_ —_ 103
2h 22.2 —_ 121 26.3
5% 1h 12 29.6 217 15.6
2h 0 3.8 16.3 406
99 1h 0 Toxic Toxic Toxic
2h 143 Toxic Toxic Toxic
Vicia faba
Control 0 0 0 0
3% 1hb 82 45 3.2 Toxic
2h 2.0 11.6 13.1 10.6
b% 1b 12.3 83 6.7 Toxic
2h 12.2 i 7.7 225
9% 1h 135 2.6 8.6 83

2h 25.1 20.8 a3 Toxic
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TABLE 6

Total percentage of abnormalifies in treated Allium cepa and
Vicia faba roots with Artemisia abrotahum extract after direct and

Tecovery experiments.

Concent- Time of Direct Recovery
ration treatment 24h 48h T2h
Alliuvm cepa
Control 0 0 0 0
3% 1h ] 84 0 19.1
2h 0 19.2 9.8 0
5% 1h 19.3 33.3 217 101
2h 27.9 20.3 0 11.0
9% 1h ] 8.3 0 8.5
2h 189 128 Toxic Toxic
Vieia faba
Control 0 0 0 0
3% 1h 11.2 3.1 Toxic Toxie
2h 0.8 0 Toxic Toxic
0% 1h 131 39 114 Toxice
2h 14.1 28.6 15 16.7
9% 1h 161 11.9 15.6 21.1
2h 15.1 29.6 Toxie Toxie
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TABLE 7

Total percentage of abnormalities in
Vicia faba roots with Achillea extract after direct and recovery

treated Alium cepa and

experiments.
f&?ﬁf - nﬂﬁeﬂi Direct 24h R:sgﬁvery 72h
Allium cepa
Control 0 0 0 0
3% 1h 11.2 17.5 —_ 245
2h 74 0 77 221
5% 1h 0 — 16.9 10.3
2h 9 —_ 14.2 0
3% 1h 0 — 32 9.9
2h 29 20.3 20.9 9.1
Vicia faba
Control 0 0 D 0
3% 1h 4.9 . 0 Toxic
2h 12.4 6.3 Toxic Tpxic
5% 1h 16.6 41 23 Toxic
2h 11 5.6 2.6 Toxic
9% 1h 11.1 44 - Toxic Toxic
2h 2.9 4.8 Toxic Toxic
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TABLE 8

Total percentage of abnormalities in treated Allium cepa and
Vicia faba roots with mixture after direct and recovery experiments.

Concent- Time of Direct Recovery
ration treatment 24h 48h T2h
Allium cepa
Control 0 0 0 0
3% 1h 34.7 —_ 6.6 131
2h 11.4 Toxic Toxie Toxie
5% 1h 21.2 — 196 126
2h 11 —_ 17.9 8.3
9 1h 24.1 100 9.6 31
2h — —_ 333 12.3
Vieia faba
Control 0 0 0 0
3% 1b 3 0 Toxic Toxic
2h 24 6.7 0 Toxie
5% 1h 13.4 2.9 14.3 Toxic
2h 15.3 Toxic Toxic Toxic
9% 1h 77 13.8 0 Toxic
2h 16.3 0 100 Toxice




ANGLES BETWEEN SUBSPACES IN
N-DIMENSIONAL VECTOR SPACE

By

ABSTRACT : In this paper, the conmcept of
angles between two subspeces V and W in
n-dimensional vector epace R, is introduced,
and some properties of these angles arse given
to-be used in the proof of ‘ome theoren which
determines in R . the mumber of subspaces w of
different dimensions, inclining to a fixed
pubspace V at the same fixed angle 4" .. I%
is of interist to note that this theorem remains
valid in 3-dimensional vector space even for
ordinary angles between vectors.

INTRODUCPION :. It is clear that in 3-
dimensionsl vector space there exist only 2
subspaces of different dimensions, which are
inclined to a fixed subspace V at the same
sngle o , 0 g« 90°. Obvieusly, one of
the two integers (3-dim V) and (4-dim V)
equals 2, for dim V= 1 1f V is s straight
line, afd dim V = 2 1f V 1s g plane. Thus
in 3-dimensional vector space the number of
subspaces W of different dimensions, which
are inclined to a fixed subspace V at the

97
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same engle o{ is equal to one of the two integers
(3=dim V) and (4-dim V). This fact is zemeraslized
in the present paper, where the coacept of angles
betwean subspaces in unitary n-dimensionsl vector
gpace Rn is introduced and a theorem is proved

to agsure that if in Rn a subspace ¥V of dimension
m is fixed, and an angle v ie gfven in V, then
the number of subspaces W of different dimensions,
which are inclined to subspace V at the same angle
4 equals one of the two integers (n - m) end
(n+1-m). '

BASIC LEMJAS : Let V and W be two subspaces
in R, and let P, and P, be projection operators
of R, onte subspaces V and W respectively. If
Pg i the restriction of ZE"r on ¥, and P.'W is

the restriction of P, on Vv, then

= p¥ pv ) _ oY ¥
N = b =P 7F (1)
are two linear operators in V and W respectively.

DEFINITION : Linear operatorsf® eand §
determined by equalities (1) are called the angles
between subspaces V and W, For angles r}* and §
we .can use the notations:

¥ = <5 (V,W), &=~ (8,V).
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(11) 0‘(0 = 0. Here we have
m = dl + aa + s0s + «E + D( "
dim ¥ = m' = d\o +m,
N 1.
, = dim (FNV).

Since W is a proper subspace in Rn R d\o must
satisfy the condition

0 L o« < n-n-1

and so in this case there are (n-m) pubspaces of
dimensions m, m+l, ... ; O~1l.

(ii1) =m > > O, In this case
m"-‘doll' %‘l’“z.oo'l' D(E+w’

j : = ) —ol.\ -
dim W m' =% +m X, s

\ . )
where 01.‘,_5 must satisfy the condition

b
05y, K n-m

and go in this cese there are (n+l-m) subspaces
W -of dimensions m- X _ , m- X _#1, ... ; 0= X
and the Theorem is proved.

o!
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REMARK 1 : In cases (ii) and (iii) it is
eagy to show how to construct any subspace W of
given dimension m' to be inclined to V at tn=

anzle W= = (V,W), where

n-1l in case (iil)

"<
dgm X n~- A in case (iii)

REMARK 2 : Examples show that two different
subspaces Wl and W2 of the same dimension may satisfy

the condition 2 (V,%;) = 2 (v, W,). It is not
diffdicult to prove that two subapacea W, and J

of the seme dimension m’ are inclined ta subspace
V at the same angle ¥ =<{ (V,W;) == (¥, W,)
if and only if there exiete in R e unitary
operator 7, which transforms W into ¥, and
induces in ¥ a unit operator, i.e. T is such that

REMARK 3 : The concept of angles between
subapaces in'Rn ig a rich concept which has
important spplications (see {21 anda (3] ).

ASSIUT UNIVERSITY
FACULTY OF SCIEHNCE
DEPT. OF MATHEMATICS.
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PROOF : Here also the proof is given only
for ~v . ‘Let /4 (x) = N x. Since the length
of any vector cannot be increased by projection,
therefore

S Y L) IR TN IRVEY

Corollery 1 and relation ][x]k;_}.[f x || imply
that O < )g < 1. To find the multiplicity of

eigenvalue 1 for operstor rf let, on one hand,
x € (VYAVW); therefore

7 (x) = P P, (x) =P (z)=2x.

On the other hand, if r\' (x) = x, then

Iz 2@ |3 v@] <] =

ive. | xf= 2] , which cen ve velia
only when Pw(x) = X, and consequently x & (VA W).
Actually we obtained thet rf*(x) =xif and only
if x ¢ (VNV¥), and the Lemma is proved.

LEWNA 3 : Operators ﬁf and @ have the same
eigenvalues, different from zero, Moreover, each

of these eigenvalues has the egame multiplicity for

/Y end @.
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PROOF : Let r’((x) = A z, where x ¢
¥V, N# O. Then we obtain

n

g (p (x)) P, Py (B (x))

Py (Pv Pw(x))
P, (Y (x))
P, ( \ x)
A (B(x) )

ji.e. )\ ie alpo an eigenvalue for operator @, .
where corresponding eigenvector is Pw(x).
Anglogically, if @(y) = m ¥, 5y € W, m# 0,
then we obtain H"(Pv(y))= m o (2(y) ). Thus

we proved thet % and @ have the same eigenvalues,
different from szero. Now, suppose that Z# O

is an elgenvalue for N and @ with multiplicities
P and Y rrespectively. Let X7 5 Xps oo» 3 be
complete orthonormal system of eigenvectors for
operator 1 , which corresponds to eigenvalue N oo
FProm equality (2) we obtain

(:?W(xi)°PW(xj) ) = ( H{‘ (xi)'za)



where S 1 is the Kronecker sympol, i.e. 8 1]
=1ifti=}J, S =0 1f if£j; 1i,j=1,2,
cony _P. Consequeﬁﬂly, Po(xy)seee, P, (xz) is an
orthogenal system of eigenvectors for operator g,
corresponding to eigenvalue A . Actually we proved
that B €Y .  Analogically we can prove that YEPB
and consequently p Y » Proof is accomplished

From lemmas 1-3 we deduce that if O, )\1,
>\2"""'! %B, l ] (0<’\ <A .oo()\
< 1), are the eigenvalues of the operator ~+

with multiplicities & , . , o, ... , oy, ¥
o 1 2
respectively, then 0, )\1, )\2, Lao o >\s ’ 1
are also the eigenvalues of the operator g with
multiplicities o , 1 ’ 0(2, rea 0(8 o
|

o
where .

= dim (Van!'), u; = dim (Wﬁ?"'), % = dim
(viow.

It is elso clear that |
dim V= m = 0'(0+ OS.+ 0(2.|-,,,+ OIE‘+0_('

r "4 \ .
} = = o oA (21 '
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\

and, consequently, m = m! if and only if & = %y

KNow we are ready to prove the following
theorem ‘which is the main aim of the present
Daper.

THEOREM : Let in Rn a proper subspace V of
dimension m is fixed, end let 4 be a given angle
in V. Then the number of proper subspaces W of
different dimensions, which are inclined to V at
the same angle & = =¥ (V,%) ie equal to (n+l-m)
or (n-m) eccording as < satisfies or does not

o)
satisfy the condition m > & 3 > 0 respectively.

: PROOF : Let the eigenvalues of operator o

I D Ny s 1, (0<A1<>~2
oo & Ny < 1), with multiplicities o _, o
k Rpy see s ™ » X respectively. Here o,
plays the leading part. There are three possible
cages.

1’

(1) Cio = m. In this case V end W are
multally orthogonsl, and so W coincides with any
subspace in V . Since dim V- = n-m, we can
congtruct in ¥V subspaces W of dimensions 1,2,
vsas D-M, where subspace W with dimension (n-m)

coincidesa with V .
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LEtA 1 : ~N* and @ are positive-semidefinite
operatore in V apnd w respectively. loreover,
v end ¢ will be Positive-definite if and only if

1
(VAVW) =0end (W F\Vl) = O respectively.

FROOF : We prove the lemma only for the
operator A" . For any two veciors'x and y
from V we obtain B

Lot

]

=By By (x)y)

(e XS @)

n

- (Pﬁ'ﬁs(?; wy

(Ba(@) (B + B2 ) (7))
e (F @)= (B (x).E (5) ) (2)
=((I-Bgt )(x).B(y))
= (xon(Y))
= (x.(p, + 2,2 ) B (7))

(.22 (¥))

]

= (=z. P: P: (¥))
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ce (A @) = (3 A ) (3)

Bquality (3) proves that N is hermitian operstor
in V.

Prom (2) we obtain for every vector x &V
R @) = (BBl ) = | B |2

i.e. ¥ 18 positive-pemidefinite operator in

V. It is clear that & will be positive-definite
1fandon1y1fP(x)a!05q‘x &V ,i.e. if
and only if (vnw =0 , and the proof is finiahed.

COROLLARY 1 : All eigenvalues of operators
# and ¢ are non-negative (see [1) , B. 274).

COROLLARY 2: Zere ie an eigemvalue for M and

@ with multiplicities of, and o(; respectively,
where

%, = dim (vr\wi Y, q; = dim (Wr\vi )e

LEMMA 2 : All eigenvelues of operators )
and @ are included between 0 and 1, moreover,
eigenvalue 1 has the same multiplicity of for o
and @, where o = dim (VNW).
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STUDIES ON THE EFFECT OF SOME UREA-HERBICIDES
ON THE WATER-BALANCE OF VICIA FABA

By

AMER, FA. and SHETEWI, S.
Women’s College, Ain Shams University

INTRODUCTION

In the previous work on the effect of herbicides on plant trans-
piration attention has been given to the action of these chemicals on
stomata, being the major pathway for transpiration. Most of the
available data point fo a decrease in transpiration resulting from
stomatal closuree Brown (1946) reported reduced transpiration rate
in bean plants treated with 0.1% 2,4—D. The effect remained for
five days after treatment where transpiration was 34% less than the
control.  Similar, results were obtained by Kasperik (1955) and
Rakitin ¢t al. (1959). Also Sivadjian (1967) observed that saturated
sclution of atrazine reduced transpiration in Phaseolus leaflets ; the
‘effect remained 3—4 hours after treatment. Minshall (1960) re-
ported a decrease in transpiration of 40—509% in the leaves of kidney
beans when their petioles were immersed in monuron solution at an
internal concentration of 15—20 mg/gm fresh weight of leaf. How-
ever, with internal concentration of 5—10 mg/gm fresh weight
of leaf, transpiration was increased. Smith et gl (1964) also obser-
ved a marked reduction in transpiration after treatment with many
chemicals including linuron and referred the reduction partly to
stomatal closure. It is possible that stomatal closure might be the
indirect result of suppression of photosynthesis. That ibhibition of
photosynthesis results by the application of urea-herbicides was
observed by Rogers et al. (1968) in cuember and beans. The con-
sensus is that CO, concentration in the leaves occupies a key position
in the sequence of events leading to stomatal opening and clogure.
A reduction in the use of CO; in photosynthesis could result in its

accumulation and the consequent closure of stomata {Kettelaper
1959). '

Ag plants respond differently to a certain herbicide depending
on their nature ; the work presented herein was undertaken to test
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the response of Vicia faba to linuron and cotoran supplied in suble-
thal conceritrations,

MATERIAL AND METHODS

The same variety of Vieia faba and technique of culfivation as
in the previous communication (Amer, unpublished) was followed.
Potometer experiments were also performed with rooted plants. The
potometers were filled either with the nutrient alone for contrel or
with the nutrient containing the appropriate concentration of the her-
bicide. Sublethal concentrations of two urea-herbicides were used-
Linuron at 1, 10, 20 and 75 p.p.m. and cotoran at 1, 10 and 100 p.p.m.
Duplicate potometers were used for the confrol and for each of the
herbicide concentration. The mean values of transpiration and 2b-
sorption calculated as mg/hr/dem? are presented graphically, Also
water content expressed as percentage of the original for each plant
was Tecorded  Air temperature and percentage relative humidity
deficit for each hour of the experiment are also given.

Y

RESULTS AND DISCUSSION

Linuron 3 — (3,4 dichlorophenyl) —1-— methoxy —1— methyl urea
was added at 1 and 10 p.p.m. concentrations in the first experiment,
There was a slight rise in transpiration in the first two hours after
application (Table 1 Fig, 1) which was* more pronounced with 10
p.p.m. concentration, becoming twice its initial value. This increase
wag almost kept till 4 p.p.m. then the rate ran slightly below that
of the control. With 1 p.p.m. concentration, however, transpiration
rate was quite close to that of the control throughout the experim-
ental period. The iucrease observed with the 10 p.p.m. concentration
is in close agreement with the results of Minshall (1960}, who obser-
ved similar increase in kidney-bean leaves when their petioles were
dipped in low concentration of munuron another herbicide of the urea
group. Though, the author did report no effect of the chemical on
water abgsorption. In the present investigation, a continuous but
slight rise above the control was observen. The fact that both trans-
piration and water absorption increased with low concentration of
linuron, while opposite changes were observed with the same concent-
ration of gramoxcone (Amer, previous communieation) indicates dif-
ferent mode of action of the two chemicals. Linuron might be effec-
tive through biochemical changes in the leaf cells activating absorp-
tion, while gramoxone cause permeability changes not functional in
water absorption. It has been stated by Homer 6t al. (1960) and Mees
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(186Q) that bipyridilinm herbicides cause extensive dzsmgammaﬁmn of.
cell membranes by the effect of their energetic radicals.

In'a second éxperiment with linuron supplied at 10 and 20 d.p.m.
(Table 2 Fig. 2), the same trend in transpiration was observed, slight
increase after application was observed with both concentrations
followed by a decrease except for the afternoon peak. The decrease
was more apparent in the 10 p.p.m. treated plants pulling down thé
total loss to 8% compared to the control. This value is quite close
to the reduction observed with the same concentraion in the pevmps'
experiment, These results are in close agreement with those obtainéd
by Allerup (1964), who stated that growth regulators like TAA, IBA
and NAA cause only trandient increase in the rate of transpiration’
followed by a fall. Also they agree with the results of Sitinkova
(1966) using GA and IAA. Yet, they differ from the results obta-
ined by Rao et al- (1963) who reported uniformly high rate of trans-
piration. However they partly apgree with the results of Smith
et al. (1964) who reported a marked reduction in transpiration after
4 hours of application of 20 mg/1. linuron ; yet it is possible that
they overlooked the initial transitory increase. It is fairly -well
established that linuron exerts its effect on transpiration through
its effect on stomatal mechanism. That the chemical causes stomatal
opening followed by closure that lasted from 3—5 days was previously
demonstrated in this Iaboratory.

In this experiment absorption also increagses with Iapse of time,
but it did not restore the water content to its oviginal level, it drop-
ped to 93% of this value. Such results are different from those
reported by Kozinka (1967) where loss caused a reduction in water
uptake when he used growth substances. This again indicates a
different mode of action between growth regulators and substituted-
urea comnpounds. This indicates that urea-compounds have no dam-
aging effect on roots but only affect the Hill reaction and conse-
qently stomatal closure (cf Moreland et al. 1958).

In a third experiment (Fig, 3 Table 3) using 20 ard 75 p.pm.
linuron, a2gain the same trend in franspiration rate, was observed,
& transient increase followed by a fall. But, in general the reduc-
tion was lower and was reflected in a less rduction in water content
pulling it down fo 97% their original values with both concentrations.
Such lower reduction might be partly attributed to the prevailing at-
mospheirc conditions where air temperature and relative humidity
deficit being less severe. The effect of the atomspheric evaporating
power is more pronounced in Vicia where cuticular téanspiration is
appreciables.
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On using apother substituted-urea herbicide (fluometron) N-N-
dimethyl-N’ (3 - tri fluoro methy!l pheynl) at 1 and 10 p.p.m. concen-
tration in one experiment (Table 4 Fig. 4) the following results were
obtained. Transpiration showed a slight rise till early afternoon both
in control and treated plants. Later a clear drop was observed in all ;
but the gross amount of water lost was lower in the treated plants and
was proportional to the concentration of the herbicide. Such results
are in agreement with those of Sivadjian et al. (1965) using saturated
atrazine. Yet they deviate from the results of Rao et al. (1963) using
2,4.D on Trianthema sp. As in the case of linuron there seems to be 2
different mode of action of urea-herbicides on the water economy in
plants compared to growth hormones. It also suggests an explan-
ation for the work of Rogers et al. (1968) who observed a reduction in
photosynthesis when using flumetron on cucumber, bean and cotton
Photosynthesis is definetely a function of water-content.

Absorption, also showed 2 stight drop after treatment, it rose
slightly later then dropped again in the afternoon. The water content
changed slightly showing a mean of 94, 93 and 97% of the original
values in the control and freated plants respectively,

In another experiment with fluometron at 10 and 100 p.p.m.
(saturated solution) transpiration showed the following frend (Table
b Fig. 5) ; there was a slight rise just after treatment followed by
a drop that was more pronounced with the saturated solution.

This recalls again the conclusion by Sivadjian et al. (1966). Ab-
sorption also as in the previous experiment increased slowly in control
and treated plants- In the afterncomn, it started to drop only in the
treated plants thus clearly deviating from the control. This relation
restored the water content where oniy a drop of 3% of the original
value resulted in the plants ireated with 100 p.p.m. fluometron.

SUMMARY

Potometer experiments were performed on Viciz faba plants supp-
Hed with Linuron and Fluometron ranging in concentrations from 1
p.p.n. to saturation. Linuron solution, at all concentrations, caused
an increase in transpiration followed by decrease- Absorption also
increased slowly restoring the water content of the plants. Fluo-
metron, resulted in a less discernible increase after application followed
by more pronounced reduction which is 2 function of concentration.

It seems that the effects of urea-herbicides are different from
hose of Gramoxone on the water economy of Vicia faba plants. With
he former herbicides the decrease was accompanied by increase in
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absorption, whereas with gramoxcne, absorption did not increase.
This recalls the statement of Sivadjian (1967) that the inecrease in
the water loss with gramoxone spray is not transpirational but
resulted from water loss from the damaged leaf areas and did not
result in an increage in the transpirational pull.
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SUPPLEMENTATION OF EGYPTIAN
BREAD WITH SOYBEAN FLOUR
1. EFFECT OF SUPPLEMENTATION
ON THE QUALITY AND ACCEPTABILITY
By '
NAZIRA ATIFY, and MAHASSEN H., ABBASSY*

e —

ABSTRACT

Analysis for both wheat flonr and soybean flour was made.
Egyptian bread was made with different combinations of wheat and
soybean flour = 100 : 0,95 : 5, 90 : 10,85 15 : 80 : 20, and 75 :
25%. The bread was scored for aroma, crust and erumb color, texture,
flavor, and overall acceptability by Egyptian judges. Bread made
with 209 soybeanflour had the highest mean score for crust color
(5.88}, texture (5.53), and overall acceptability (5.96)- DBread made
with 26% soybean flour had the least mean score for hoth aroma
(5.28), crumb color (5.34), and flavor (5.9). It had a characteristic
arema and flaver but not bad. Concerning overall acceptahility it is
amazing to recognize that both bread made with 209 and 25% soy-
bean fiour had the highest seores (5.96 and 573 iespectively) and
more acceptable than bread made with 09 soybean flour which had
the least mean score (4.73) for accepfability. Bread made with 5%
scybean flour had the highest mean score for aroma and flavor.

INTRODUCTION .

Grains supply over 50% of all human cnergy in the worid, in
some countries they provide 709% of the total food intake (6). For
instance most of the protein in the Middle Eastern diets comes from
cereals and pulses (4). In many diets, cereals make a greater con-
tribution than any other food groups to both energy and protein con-
tent. About two-thirds of the available protein comes from wheat in
the form of bread. The bread consumed in Egypt is called Eish-
Ballady and is made with 80-859% exiraction wheat flour, starter
(yez_!.st), salt, and water without addition of fat,

* Ein Shams Univ,, Collage for Girls, Cairo, Egypt.
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Tn general the lysine, threonine, sulfer containing amino acids
and tryptophan content of cereals are low, where as legumes are a
good source of lysine, but limited in the sulfur-containing amino
acids (2)- So it is practical to attempt to improve the nutirifive value
of cereal proteins by incorporating in the diet of other foods which
supply the deficient amino acids (). In comparing wheat to the
Food and Agriculture Organization reference pattern, Howe (4) found
that lysine was the most deficient amino acid and trypophan the next.
Yang et al. (8) proved that the nutritive value of wheat flour im-
proved by lysine supplementation up to a level of 0.20 or 0.25%.
Soybean protein is rich in essential amino acids, espesially, lysine.
Thus a combination of wheat and =soybean should give protein of
higher biological value than wheat or soybean alone.

In Egypt, the price of food plays an important role in the type
of food consumed, and animal proteins are beyond the economic means
of many people. So it is impotant to develop food mixtures high in
protein by using local inexpensive foods,acceptable to the population.
Aceeptability of Egyptian bread made from wheat flour supplemented
with soybean flour was investigated.

MATERIAL AND METHODS

Wheat flour 72% extraction was used, Soybean flour was supplied
by the ADM Milling Company, Kansas City - Mo Different conbina-
tions of wheat flour and soybean flour were analyzed for protein
{N X 6.25).

Egyptian bread was prepared from the following combinations
wheat and soybean flour : 100 : 0, 95 : 5, 90 : 10, 85 :15, 80 : 20,
and 76 1 25. '

Ingredients were 200 gm. flour, 8 gm. starter, 3 gm. salt and
180 ml water at 37°C. The starter was made by dissolving 25 gm.
pressed yeast in 100 ml, water at 37°C and adding 100 gm, of flour

It was covered and left at room temperature for one day before use.
Method for making the bread was as Follows :

1. Place flour in a dough mixes.

2. Mix starter, and water, add to flour,

3. Mix for 1 min. at first speed and for 3 min - at second spesd.
L _

Transfer dough from mixer bowl to shallow pan.
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5. Ferment dough for 8 hr. at 87°C in an incobator, ,

6. Cut dough into two leoves weighing 150 gm each and place on
15 gm, of shorts on a cookie sheet,

7. Dust with flour and make it flat by patting with fingers,
Leave for 3 min. at room-temperature,
9. Bake at 500°F for 10 min.

Two loaves of bread from the different comhinations of wheat
flour and soybean flour were baked on each of 20 days. The bread
was scored for aroma, crust color, crumb color, texture, fiavor, and
over all acceptability, by Egyptian judges. The score card was based
on a scale of 1 (very poor), 2 (poor), 3 (fair), 4 (fairly good), &
(good), 6 (very good), and 7 (Excellent),

RESULTS AND DISCUSSION
Protein Content :

Protein content, as analyzed for wheat flour, soybean flour and
for wheat-soybean flour combinations is given in Table 1.

TABLE 1

Protein Content of Wheat Flour, Soybean Flour, and Wheat
Soybean Flour Combinations,

Different Combinations Profein Content *
100% wheat flour 11.23%
100% Soybean flour 4311%

5% Soybean flour

95% Wheat flour 12.61%

10% Soybean flour

90% Wheat flour 14.20%

15% Soybean flour

85% Wheat flour 15.82%

20% Soybean flour

80% Wheat flour 17419

2b% Soybean flour -
75% Wheat flour 19.239%

* N x 6.25 for both wheat flour and soybean flogr

.,
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The protein content of wheat flour was 11.23% which is in
between of 9.9 to 14.0% protein content of hard wheat flour given by
Griswold (3) and in the range of 12% given in Agriculture Handbook
No 8 (7) — The protein content of soybean flour was 43.11% which
is in the range of 43.4 to 47.0% given in Agriculture Handbcok No.
8 (7).

‘Organoleptic Evaluation :

The mean scores for aroma, crust and crumb color, texture,
flavor, and over-all acceptability of the bread are presented In
Table 2.

It was found that bread made with 209% soybean flour had the
highest mean scores for crust color, texture, and over-all acceptability.
Bread made with 25% soybean flour had the least mean scores for
both zroma, crumb color and flavor. Crumb color became darker
with each increase in percentage of soybean flour. It has a charac-
teristic aroma and flavor but not bad. It is interesting to find that
both bread made with 209 and 25¢% soybean flour had the highest
mean scores for over-all acceptability and more acceptable than bread
made with 0% soybean flour. However, texture and ovar-all eccept-
ability scores reached their maximum with bread made with 20%
soybean flour, then decreased as more soybean flour was added.

In conclusion, supplementing wheat flour with 20% soybean flour
produced an aceceptable bread in spite of the decrease in score for
crumb color with increasing pevcentage of zoybean flour.

1. American Association of Cereal Chemists: AACC Approved
methods (formerly cereal laboratory methods, 7th. ed.). The
Association St. Paul, Minn. {1962).

2. Asfour, J.R- 1965 Protein rich food mixture for feeding infants
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3. Griswold, R-M. Starch cookery and flour. In : The experimental
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4. Howe, EE. 1961 Summary of progress on the use of purified
amino acids in foods- In : Meeting Protein Needs of Infants and
children — Natiohal Acadamy of Sciences, National Research
Couneil, 495.
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STRUCTURE AS MEANING IN CHAUCER'S
«The Parliament of Fowls» and «The Book of The Duchess»

By .
FADILA MCOHAMED FATTOUH

B. A, Hons. & M. A, Cairo University,
M. A. Leeds Univetsity, Ph.D, Ain Shams University,

TheParliament of Fowls is considered imperfect in structure and
fundamentally disunited. Some crities attribute this disunity to its
different sources, (1) Emile Legouis describes it as «a curious imitation
of all sorts» and «a strange mixture.» () R.K. Rootl says :

«Structurally considered, the work is far from perfect; for
the real action of the piece does not begin till nearly 300 lines
have rolled melodiously by. Beautiful as is the deseription
of the garden of love, its length is both relatively and absolu-
tely extravagent. Quite unnecessary to the action, is the syno-
psis of the Somnium Scipious with which the poem begins, an
unfortunate bit of introductory machinery ... it is not till Cha-
ucer has finished his introductions and has left his authors well

* behind him, that the conventional gives place to the natural
and poet’s genius plays freely». (3)

A second reason for the accusation of disunity is the difference in
tone and content of each of the composing parts of the poem. The first
part, Scipio’s dream, is considered very serious, somber, and a sort of
religious moral sermon on the triviality of this world in comparison
to the celestial one. The garden of love is regarded by G. Williams

~  as a «luscious sensous, almost sensual descriptions. (4) The third part,

the assembly of birds, is

(1) Briefly, these gources are a «ley» by Marie de France entitled LI Parlamens des
Qiseau pour fair Roi ; Alain de L'Isle, Complalnt of Nature ; Macrobious, Commentary on
The Dream of Sc;mo ; The Romance of the Rase ; Dante's Divlue cumedy and Boccaccin's
Teseide,

(2) - Legouis, Emile, Geoffery Chaucer, Paris 1910, London 1513, N.Y. 1961 P. 5.

(3) Root, R.K, The Poetry of Chaucer Boston, 1922 P, 102.

) Wllhams G A new View of Chaucer Duke University Press, 1965, P. 267.
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«satirical, half- humourous and half-courtly dramatically
handled story of love-disputes.(5)

On the other hand, Muscatine, distinguishes betweentwo technigues
and comes to the conclusion that the first part of the poem possesses an
ironic flavour. He suggesis that the love vision is not taken with per-
foct seripusness; whereas the second part, beginning with the appear-
ance of «Nature» shows Chaucer as a dramatic writer. He claims that
there is a disruption at this point and the peem seems to begin anew(6).

Likewise, the origin of The Book of the Duchess and the techni-
gues used in it have been the subject of so many studies that aimed at
identifying and relating the work of art to its French and Classical
sources. (7) That limited and, in many cases, detrimental criticism led
R.0. Payne to describe the poem in his book, The Key of Remembrance,
as a < combinative structures or «a tripartite structures. He even redu-
ces the work to a scientific formula of : book — experience-dream. (8)

Such critical views roused my surprise and curiosity : my surpise,
because T wondered why those critics detracted from the literary value
of these two poems; my curiosity, because they motivated me to study
them with a new approach and from a different angle. Usually,

ccritics ask where art comes from, how it becomes what it is,
and what it does ; their questions are about ¢he Sourece, the
Form, the End of art. The first question, which concerns the
artist’s experience, emphasizes the matter that goes into art;
the second, which analyses the structural elements that com-
pose the work as a, whole, emphasizes the qualities of art in
itself, the formal means ; the third, which examines the res.
ponse of the audience, emphasizes the funetion of art.» (9)

(5) Ibid. P. 118
(6) Muscatine, C., Chaucer and The Freach Tradidon, California U.P. ; 1985, pp.
(7) &) Robinson, F.N, (ed), The Works of G. Cheucer, Oxford University Press,
Lendon, 1857, 2nd ed, p. 266,
155, 116,
b) Ibid. p. 773, 774.
€) Kittredge, G.L., Chaucer and His Poetry, Harvard Univesrtiy Press, Cambridge,
d) Ciemen, W. Chaucer’s Early Poetry, Methuen & Co., London 1963, pp. 23 ff.
1963, pp. 54—72
¢) Cbaucer himself acknowledges that when he says at the beginning of the dream:
«And alle the walles with colours fyne were peynted, bothe test and glose,
of al the Romanes of the Rosen
{8) Payne, R.O., The Key of Remebrance, N. Haven, Yale University Press, 1963,
P. 188,
(9) Schorer, M., J. Miles, G. Mckenzie (ed.), Criticism, The Foundations of Modern
Literary Judgment Hartcourt, Brace & World, Inc., N.Y. 1848 — 1858, P. VIII,
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The critics of The Parliament of Fowls and The Book of the Duchess
are only a few of those who discriminate between <the sourée, the form
and the end of art{ ; in other words, between the structure and the
meaning., We ofien read critical works that make a sharp distinction
between what they call «structure and textures or ¢form and content»
assuming that the composition of the work and the expression of its
meaning are two separate procedures ; while, in reality, the act of crea-
tion is one integral process, (10) These distinctions

<are varieties of emphasis only. The difference is not radi-
cal, and it ig probably a loss to insipht whenever a critic
takes so «pure a position as fo make his emphasis appear go.
In the Poetics, Aristetle is no doubt most interested in the
definition of the penre, tragedy, yel when he writes of pity
and terror and the purgation which these induce in the be-
holder, he is concerned with its results.» (1)

Therefore 1 propose to prove the assumption that structure is me-
aning through an analytical study of two Chaucerian works : The
‘Parliament of Fowls and The Book of the Duchess. The choice of these
poems is purposeful because they have been unjustly criticized and pas-
sed away as disunified, Tt is true that Chauer relied upon different.
sources for the material of his poems ; and that the poems contain a
variety of tones and methods -of treatment but these ressons are in-
sufficient for detracting from their meaning and value, On the cont-
rary, Chaucer has skilfully manipulated his diverse subject-matter to
express hig themes. He manaped o create meaming out of the incon-
grous elements and this is wherein Chaucer’s originality is best shown.

PART I

The theme of The Parliament of Fowls is stated in the first two
stanzas, in a piece of «sententia» marked by a very sonorous elevated

(10) <The Russian Formalists most vigorqusly objected to the old dichotomy of
gcontent versus formw, which cuts a work of art into two halves : s crude content and a
superimposed, purely external form ...... At first sight the boundary line may seem fairly
definite. If we understand by content the ideas and emotions conveyed in a work of lite-
rature, the form would include all linguistic elements by which étontents aro expressed.
But if we examine this distinction more closely, we see that content implies some ¢lem-
ents of form : e.g. the events told in a novel are parts of the content, while the way in
which they are arranged Into & cploty is part of the form. Dissociated from this way
of arrangement they have no artistic effect whatsgever» Wellek, R. and Warren A., The-
Analysls of the Literary Work of Art, quoted in Modern Criticism, Rushdy, R. (ed) Anglm
Egyptian Bookshop Cairo, 1962, p, 88

{11} Op. cit,, Schorer M. et al, , . VIIL
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tone ; it is Love with its «wonderful werkyng» (12) and his emyrakles
and his crewel yre» (13). This foretells in a grave tone that he is go-
ing to treat Love in its various aspects. As the poem proceeds the
idea of Love is expressed and elaberated by different means and in
different ways. First we are introduced to the narrater who is fond
of reading partly for pleasure and partly for learning, but mainly for
<a certeyn thing to lerne.» (14), Accordingly Huppe and Robertson
believe that this thing is «Wisdoin» and though the poem treats Love
on its variocus levels, it is dedicated to ¢« Wisdom=, (15}

Such an opinion may be confirmed by the ending of the poem when the
narrater says after he wakes :

«I wok, and othere bokes tok me to

To reede upon, and yit I rede alwey.

That I shall mete som thyng for to fare

The bet, and thus to rede I nyl nat spare.»
11. 695—699

On the other hand, Wisdom or reading might be the ultimate consola-
tion for the vanity of earthly life with its varied forms of Love ; though
5.8. Hussey believes that such referenecss are common in Chaucer’s
early poems where he «often speaks of his Medside reading as he does
in The House of Fame and The Rook of The Duchess.» (18)

However, the book our narrater reads is Tullyus of The Dream of
Secipio, We move from the high-resounding first two stanzas, to the
three simple narrative stanzes that follow and, finally, to the serious
dream of scipio. The tone of the dream is different : it is rendered
“firat in the form of warning,

«And warnede hym beforn of al his grace,

And seyde hym what man, lered other lewed

That lovede commune profyt, wel ithewed,

He shuide into a blysful place wende,

There as joye is that last with outen ende.»
11, 45—49

{12} Op. cit., Robinson, P. 310, L, 5.

(13) 1Ibid., 1. 11

{14} Ib:d 1, 20

(15) Huppe B.F. a.nd D.W. Robertson Fruyt and Chaf, Princeton University Press,

1563, pp. 32 ff.
(16) Hussey, 8.5., Chaucer, An Introduchon Methuan & Co., London, 1871, p 7

and p. 1.
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and then in the form of order,

«And he seyde, «know thyself first immortal,»
And loke ay besyly thow werche and wysse
To commune profit, and thow shalt not mysse
To comen swiftly to that place deere
That full of blysse is and of soules cleere.»

11. 73—177

In both addresses ¢the commune profytesr or the general good is re-
peated. The repetition is for emphasis, because «commune profytes
is the opposite of self-love. The main theme of the dream is the futi-
lity of earthly love in contrast to common good. 'The followers of
common good will go to «the hevene blisss while «the brekers of the
lawe» and the «likerous folks (17) will be tortured and tormented be-
fore they are admitted to that realm, Hence the dream of Scipio is
‘not irrelevant (18) in meaning to the main theme of the poem though
the tone is different. It is connected with the firat two stanzas and
sarves as a proem to the following parts. Affricanus is the link Met-
ween the dream of Scipio and our dreamer, because it is he, still who
makes him dream. (19) But immediately after that we have the old
stanza in which the dreamer invokes Cytharea, Venus, to help him and
fo give him

emyght to ryme and ek to endyle.»
1.119

Tt seems odd because, after the praise of heavenly love in Secipio’s
dream and the attack of «lecherous follts and the «breakers of the law
of Nature» we do not expect the post to proceed in praigsing Venus.
He is simply sliding her to her place in the «north-north-west» ; she
i3 no more placed in the forefront. Here, the ironic skill of Chaucer
is clear though he does not continue that vein, for he returns again to
serious Affricanus who takes him to the «park walled with grene ston.»
'The garden has a double gate and the contrast between the two ent-
Tances serves the meaning Through one gate he may pass to «the bly-

.sful place» and the «will of grace» where «grene and lusty May shal

(17) Op. cit, Robinson, P. 311 11. 78 — 84 See also : Kean, P.M., Chaucer and The
“‘Making for English Poetry, Vol. I, Love Vision & Debate, Routledge and Kegan Paul,
London, 1972, p. 162 & 163 '

.{18) -Supra, p. 1
{19) BSee also : Op. cit., Hussey, p. 44.
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ever endure.,» This is natural love, not courtly love because there is
growth and fertility. Through the other side we have barren sorrow
and despair ;

«Ther nevere tre shal fruyt ne leves bere.s
1.137

This foreshadows the result of «courtly loves as we shall see later in
the assembly of birds when the royal eagle will ask for a «Sovereign
lady and not a mate.» To make the contrast between the two kinds
of Love more distinet Chaucer emphasises the colour of the inserip-
con :
«These vers of gold and blak iwriten were,»
1. 141

The garden that Chaucer describes is not the garden of The Eomance
of the Rose, that is the garden of courtly love ; and it is not paradize,
the world before the Fall. It includes contrasting elements : Venus
as opposed to Nature, Courtly Love versus Natural Love, Earthly love
versus Heavenly Love — all designed to show that the pleasures of
earthly love are deceiving and that they are a eorruption of true love
which has been expressed as the commeon profit by Affricanus, In 11.
176 — 182 we have a catalogue of trees borrowed from Boccaccio’s
Teseide, but Chaucer shows independence in his use of the epithefs to
give meaning to the description ; the trees are described in terms of
their usefulness to man. He also adds some new kinds of trees such
as : <byldere oks, «piler elms, <holm to whippes lashe» and «sheltere
ew». Then he moves to the Ibeautiful description of the blossomy:
boughs colourful flowers and the merry birds. It was a place so
attempre was

«That nevere was ther grevaunce of hot ne cold ;

There wex ek every holsom spice and gras » ;
11, 204 — 207

From here we see «Under a tre, besyde 2 welle Cupide with his arwes,
forge and file» and «Wiles, his daughfer, ready to shoot their arrows.
Venus was surrounded by Plesance, Aray, Lust, Curteysie and Craft,
Flaterye, Desyr, Meede ...... Inside the temple was painted many a.
story of those who were ruined by earthly love and we have a catalo-
gue of those names....In the portrayal of Venus and her surroundings.
we have nothing but fust, disgust and evil. The effect is to emphasise:
the fleeting and illusory character of carnal satisfaction as well as the
suffering and frustration of passion.
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In line 298, we meet another Queen, the complete opposite of
Venus — «the noble goddesse Nature» holding a counsel on St. Valen-
tine’s day when birds chooss their mates within the rules and regula-
tions of God, and she, as his deputy.

Their desire iz the fulfillment of God’s commandment and not galf-
gratification. This second part of the poem shows Chaucer as a dra-
matic writer. As Musecatine says, the :

emovement in the second part is sequential, if not plotlike.
The long catalogue of birds at its beginning is securely rela-
ted to the action in subject and theme ...... Nature Mehaves ...
functionally and not decoratively.» (20)

‘We have 2 logical arrangement of dialogue between the birds. Moreo-
ver, we have some legal terms that give the debate a ralistic flavour —
e. g. : «delyres, «charge», «remedie», statutes, «ordinances, At
this point arises the question of political satire in this part of the
poem. Some critics think that Chaucer found an opportunity to bring
into his picture satirical observations on contemporary political affairs
by adding allusions to the storming debates of the God Parliament. In
this he deviated from his literary models and did violence to his alle-
groy. (21}  In reply to these interpretations we can say that the use of
the parliamentary proceduve for debate was a common convention in
the Middle Ages and was used in the lays of Marie de France, one of
Chaucer’s sources. The satire embodied in the debate was against cou-
rtly love. The pariiament has corrupted the order of Nature, because
each bird acted according to his own self-interest. It has corrupted the
order of man as established by God and administered by his deputy.

This corruption starts when the royal eagie choses 2 «soverayn
lady and not a Mate». Here we have pure courtly love convention and
two other eagles pursue the same line. In other words the birds of
prey represent the courtly lovers. In contrast to them we have the lowly
birds, also each acting according to his own self-interst and not the com-
mon profit or the order of Nature. The goose says :

<But she wol love hym, lat hym love anothers.
1.667

because she wants to get her mate and fly off. The duck, in the same
‘manner says mockingly :

(20) Op. Cit., Muscatine p. 116 _ ‘
(21) Tyrwhitt, koch, Emerson, Manly, Richest adoptedthis view. Sec Robinson, P.

791, 795.
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« Wel bourded, «quod the dokes, by myn hat «

That men shulde loven alwey causeless,

Who can a resoun fynde or wit in that ?

Daunseth he murye that is myrtheles ?

Who shulde recche of that is reckeles

Ye que. «yit seyde the doke, ful wel and fayre,

«There been no sterres, God wot, than a payre.»
11. 589 — 595

Then cuckoo says :

«S0 I, «quod he,» may have my make in pes,

I reche nat how longe that ye stryve.

Lat ech of hem be soleyn al here lyve.»

11. 6056 — 608

Each bird acts according to his own wiil and self—interest. This fact
is revealed through the dialogue till, by the refusal of the female eagle,
the inversion of values which the post set out to perform is complete
and the poem progresses towards its goal of the «commune profytes
achieved through natural married love for the rest of the birds.

«And whan this werk al brought was to an ende,

To every foul Nature yaf his make

By evene acord and on here way they wende.

And Lord, the blisse and joye that they make.

For ech of hem gan other in wynges take,

And, with here nekkes ech gan other wynde,

Thankynge alwey the nehle goddesse of Kynde.»

11. 666 — 672

This is not different from Scipio’s message, 11, 78 —77 (22) Mhecause
finally the themes of «commune profyte» and agzelfless Ioves are enme-
shed and self — interest becomes the core of all evil and corruption.

(22) Supra p. G.
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PART II

The Book of the Duchess was written in commemoration of the
death of Blanche, Duchess of Lancaster and the first wife of John of
Gaunt. In The Legend of Good Women, Chaucer referred to it as The
Death of Blanche the Duchesse. She died in September 1369 and the
Book was probably composed within the next few months. It is an
elegy, a consolation of 2 patron and a eulogy of his wife; but there is
more than that in the poem. It stands as a self — contained and an
impersonal work of art., Thers is no overt mention of the Duke or his
wife, for Chaucer has so detached himself from the'scene by a skilful
use of familiar literary conventions. He chooses the form of the vision
because in the dream the.

«bereaved lover gives just such a literal account of his past
happiness and presents sorrow as he might have given in
waking life ... the dream renders possible a more intimate
picture of his patron’s loss than would have been seemly on
other termss. (23)

Hence, the resuit is not a «rhetorical obituary ... but a tribute of pure
love from the lady’s equal, who can speak without constraint, ... (24)
In other words, the dreamer is a substitute — figure, through whom
Chaucer can make an appeal for a cessation of grief without the indeli-
cacy of direct approach. B.A. Bronson develops the point further by
saying that, through the dream convention, Chaucer laments Blanche as
two persons : himself and her husbhand. He says :

«The Knight is the dreamer’s surrogate ...

The train of analysis would lead us to assume

2 kindred connection hbetween the lady of the dream and
the fair but cruel ¢physician» who refuses to work a cure
in the Dreamer’s waking life.» (25)

Such an interpretation would take us very close to E. Legouis’ criti-
cism in which he identifies the dreamer with Chaucer, condemns the
poem for lack of originality and deseribes it as & <«voluminous and
composite funeral’ monument, which surprises us today by its artifi-
ciality rather than’ ingeniously complicated plan.» (26) This severe

(23} Lewis, C.5., The Allsgory of Love, Oxford 1536, pp. 167, 168.

24) Op. Cit.,, Kittredge, p. 29.

(25) Bronson, B.N. «The Hook of the Duchess Re-openeds. PMLLA, LXVII, 1852, pp.
86381, reprinted in Wagenknecht E, (ed.) Chaucer Modern Essays in Crificlsum, p. 281.

(26) Op. Cit, Legouis E., p. 5T,
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criticism of Legouis is the complete opposite of Lewis’s, because we
do not get in the Book of the Duchess a formal bombastic, insincere
consolation of a vassal to his liege. The poem does not leave on us a feel-
ing of heaviness and depression. On the contray, thyough the use of
the dream convention and the ensuing artistic detachment of the writer
wea get a feeling of health and consolation, similar to what the knight
gets after pouring out his grief. The poet’s objective in the elegy is
to afford comfort and not to invite sorrow; the convention he uses ser-
ves his purpose.

But although C.5. Lewis praises the dream convention ag adopted -
in the elegy, he gives an unconvincing reason for Chaucer’s use of it
He proeceeds to say,

... it ' would be rash to assume that Chaucer eonsciousiy chose
it with this in view ... The use of the dream ... is a device

" of French poets, and I think Chaurer followad it chiefily beea-
use he enjoyed it.» (27)

Such a statement contradicts Lewis’s former comments. Chaucer was
a diplomat, 2 mau of learning and wizdom; and, above all, a conscious
artist. He could not have used the medium just because he «znjoyved
its. The dream convention must have been purposefully and intention-
ally used to give the elegy, iis identity and significance. Navil Coghill
says that in this poem

«the courtier and rhetor had put forth all his youars arvs for
his patron and sometime patronesss, (28)

But the whole poem is not cast in the dream convantion; it storts
with reality and ends at the same point from which it started : the
dream comes half-way in the development of the whole poem. At the
beginning we are introduced to the narrater, whe, tired and exhauted
Tor lack of sleep, wonders how he has been living thus for eight years.
He takes a book and starts to read inviting sleep, and the story he reads
turns out to be that of King Ceyx and Queen Alcione. (20) It is told
succintly and to the point in a very terse style, with no use of rhetorical
or figurative language. Chaucer has condensed Ovid’s incident of
200 11. to 15 11. He does not slavishly imitate Ovid but uses incident
for his own purpose — to emphasise married love .'a,ndf married devo-
tion. The dilaogue is short and the style is naturalistic :

(27) Op. Cit, Lelis, p. 168,
{28) N. Coghll] Geoffery Chaucer, Longmans, Green & Co., London 1956, p. 29,
(29) The story of Alcione & Cyex is taken from Ovid's Metamorphases XI
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«This messager com fleynge faste

And cried, «0, ho : awake annon.»

'Hit was for noght : there herde hym non,
«Awakes quod he, «whoo ¥s lyth there %
.And blew his horn.ryght in here eere,
And cried « Awakeths wonder hye.»

11. 178—183 (20)

’his story is an appropriate introduction to the vision that is to follow.

t provides the aitmosphere and the mood of the main part of the

oem (31) — the awe, sorrow and bereavement which is expressed in
e last line of the narrative .

«To Iytel while oure blysse lasteth.s

1. 211

In line 291, the dream starts in
Ating : it is the month of May,
id vitdlity. “The visjon is set in
pmance of the Rose and this jus
as a «faithful disciple of the Ro

its very conventional manner and
the Spring season with its vivacity
the conventional courtly vein of the
tifies Lewis’s comment that Chaucer

se traditions. (32) But the detailed
seription of natural life in the dream gives us the impression that

? are listening to a description of something that really happened,
iis lends.an air of reality to the dream : for I wag waked

«With smale foules z gret hep

That had affrayed me out of my slep,

Thorgh noyse and swetnesse of her song.

And, as me mette, they sate among

Upon my chambre roof wythoute,

Upon the tyles, overal aboute,

And songen, everych in bys wyse,

‘The moste solempne servise

By noote, that ever man, y trowe,

. Had herd ; for som of hem song lowe,
Som high, and al of oon acord.»

11. 294 — 305

—_—_——

{30y Op. Git., Robioson, p. 269,

{31) See also : Newstead, H. e(d) Chaucer & His Conte
ature and Thought, Fawcett publications, Greenwich, C
132y Op. Cit., Lewis p, .168.

toporaries, Essays on Medieval
onn., 1968, p. 129,

(11)

-
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In the forest scene we get details that would turn the dream real ; (3%)
but it is always an ideal description, a literary nature. (3¢) Chauecer
is not a «natures poet although he possesses an exquisite sensibility
to sensouous beauty. The whelp (35) is deseribed in a realistic na-
turalistic manner but it quickly vanishes as is bound to happen in a
dream. It is worthwhile noting that in these descriptions Chaucer
gave great attention to the sense of colour and the sense of movement.
We do not get a static image of the hunt, but one vibrating with the
pulse of life. Then, the «Man in Blacks is found singing his set in
song in contrast to all the movement around him and he starts to talk
with the dreamer. Here we have two characters that have replaced
the personified abstractions of The Romance of The Rose. The drea-
mer intrigues the knight in the dialogue which is the main objective
of Chaucer, because it is through speech that the consolation will be
achieved. The dialogues are long and have been accused by Legouis
of being «loose verbosity, the matter too often diluted and there are
many repetitions.» (36) Apgain, I think, this extension is deliberate
and serves the elegiac purpose of the poem C.S. Lewis says on this
occasion that !

«Chaucer tries : to show dramatically in his dialogue the im-
patient self absorption of grief on the part of the lover, and
his demand on the dreamer’s close fittention. Buf he does
this so clumsily that he sometimes makes the one seem a bore,
and the other a fool, thus producing comic effecfs which are
disastrous, and which were certainly not intended.» (37)

To this statement, I strongly object. TFirst, the dreamer is not a fool.
The apparent naivete, lack of understanding, inquisitiveness, and ¢hild-
like attitude is part of his dramatic character. He is not stupid but
his assumed stupidity is a scheme that leads the knight to unfold his
sorrow gradually till he reaches the pivot of the whole movement. The
allegory within allegory of Fortune and the game of chess is another
device to induce the knight to speak out. The loss of «fers» is symbelic
and the repetition of :

«thou wost full lytel what thou menest I have lost more than

thou wenest;»
11. 742, 3

(33) See also : Op, cit., Kean, p. 7.

(34) Op. cit, Hussey, p. 214.

(35) 11. 389 — 396 — the whelp itself is borrowed in every detail from a French
poem.

(36) Op. cit, Legouls p. 159. In opposition to this view, see what kean says in
praising the range and flexibilty of Chaucer's use of dialogue : Op, cit,, kean, pp. 14 & 15.

(37} Op. cit. Lewis, p. 170,
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is intentional and allows the knight to talk more and more unravelling
‘his sorrow. Similarly, the knight is not a ¢bore» — the lengthy descri-
ption of past joys relieves him of his present sorrows. Moreover, the
love of the «Man in Blacks is set in the courtly — love convention and
accordingly proceeds to describe his service to God Amor, his courtship
of L.ady white, his primary refusal, his suffering and his final accepta-
nee within the framework of the convention and by its terminology.
The use of this convention raises a point of weakness in the elegy which
laments the death of 2 faithful wife because the love of the knight and
Lady white is not a wedded love, though the writer has idealized that
love. (38) This incongruity might find a plausible solution in Coghil’s
comment that

«Chaucer had swallowed the dream —allegories of F.rance and
the philosophy of courtly love in long draughts from the Rom-

ance of the Rose, the Fontaine Amoureuse, the jugement du

Roi de Behainge ... and he was trying to do extreme honour
to this ordinary Christian marriage by representing it as an
idealized amour :» (39)

In other words, Chaucer, to get the highest effect, tried to raise this
normal love of husband and wife to an idealized amour.

Finally through the interplay of the apparently simple dreamer
and the knight adept in the courtly conventions Chaucer leads us to the
climax of the whole work of art; «she was dead». Nothing can be said
after this final decisive ending. The long dialogue was building up
towards this culmination; and from this point we are carried back to
reality and the poem circles back fo its starting point. (4¢) the clock stri-
kes twelve, the dreamer awakes with the book in his hand and finally
decides to :

«put this sweven in rymes

Conclusion

The analysis of the Farliament of Fowls and the Book of the Duc
hess has proved that these two poems are far from being loosely cons-
fructed, incoherent or inorganic. This assessment is based on the fact
that each poem is motivated by one single theme and objective that was

(38) - See also : Op. cit., H. Newstead, P. HI.
(3%) Op. cit, Coghill, p. 36.
{40) Op. cit,, Newstead, p. 170.
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~ “achieved through the adaptation of diverse materials and technigues.

The diversily in itself is an expression of that meaning and the strue-
farre of each poem is the fit pattern for it. The two cannot be isolated.

In the Parliament of Foiw's., «commune profyter or «seciflese loves
s expressed through a representation of varying types of love. The
treatment of the idea in a variety of ways and through contrast makes
the poem seem apparently disconnected. The subtle genuine irony
rrises from the successive contrasts leading up to the final contrast in
“the assembly between natural love and the artificiality adopted by the
-Servants of the God of Love — ibetween nature love and the sophistic-
-afed: pattern of courtly conventions. 'Through the theme we can trace
:an inherent pattern, a pattern built on contrasts that give unity to the
-apparent discord. What has been taken for disunity is an expression
«of its meaning : the diverse elements are «an entire spectrum of varying
dypes of loves which is the theme of the whole poem.

The Book of the Duchess is also a web of borrowings and variations
wn love conventions; but through the manipulation of the diverse mate-
rial Chaucer has achieved his aim which is not tears and sorrow, as
the aim of any traditional elegy would be, but consolation and relief. (41)
As a matter of fact, this consolation is offered at the beginning
>f the poem, summed up in the proverb at the end of the Ceyx and Alei-

sne story. But Chaucer, the ariist and rhetorician expanded the idea

through different means : the use of the dream visicn and the courtly

love convention, descriptions, catalogues, contrusts allegory and the

fengthy dizlogue which wound the poem up to a highly effective ending.
JFurthermore, the common emotional situation of the narrater, Alcione
~zud the Black Knight serves as a unifying element. This sense of de
#privation in the three characters heightens the effect of the consolation
tand adds to its meaning, especially that they are all subject to the «lawe
of Kynde» that governs and directs all the universe, If is that «lawe of
- Kynde» or «Nature» that makes :

-«To lytel while oure blysse lasteth».

fhe poem that started as an elegy has been skilfully and elahorately
eveloped to display an ultimate truth that tells us : such is the law of
fature — with its moments of happiness and unhappiness, its diversi-
fes and contrasts. And as all great works of art, the Rook of The

€41} A persuasive argument is presented by professor I. Lawlor in «The pattern of
Coosolation in The Book of The Duchess» Speculurn, XXXT 1956, pp. 626—648.
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Duchcés as well as the Parliament of Fowls have reflected that dive
sity, each according to ifs own theme and within its own pattern th:
is identical with its meaning.

10.
11.

12,

13.

14,
* London, 1957,
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'KING LEAR : A READING OF THE PLAY IN THE LIGHT
OF ITS «DIVINE BACKGROUND»

By

THORAYA GIRGIS HERAKLY, M. A, and Ph.D,
Lecturer - English Department
University College for Women, Ain Shams University

Shakespeare’s tragedies have often been studied and discussed.
Indeed, the religious aspects of Shakeapeare’s tragedies, in particular,
have been frequently dealt with, but generally with reference to
Hamlet, Othello, and Macbeth but not with King Lezr. The numerous
Christian references in these three tragedies have allowed them to be
considered as tales of <human destiny» described in Christian terms.
Hing Lear, on the other hand, has not received such attention, nor
does the play (on first reading it) seem to call for it- It is true that
some critics have ackmowledged the importance of the religious
references found in it, (1) yet no complete study has as yet been dedi-
cated fully to the study of the religious aspect of the play. Hence,
it is my intention to examine King Lear, not in 2, generalized sense,
but instead to study the aspect of the play denoted by the term
«divine backgrounds.

This study has, in fact, been inspired indirectly by the chapter
on Religious Drama in H.D.F. Kitto's Form and Meaning in Drama (2).
But I must emphasize the fact that Kitto neither analyses King Lear
as a religious play, nor does he allude to it as a religious tragedy.
He does not even mention the play at all. But he has a comprehensive
theory dealing with reigious drama, in general and Greek drama in
particular The reason why I mention him at alt in my study is that
I found his overall definition of Religious drama useful in so far as
it seemed to me to throw light on and illuminate King Lear. Hence 1

(1} A.C. Bradiey, for instance mentlons that in King Lear areferences to religlous
or lrrellglous beliefs and feelings are more frequent than {s usual in Shakespeare's trage-
dies, as frequent perhaps as in his final playss. See A.C, Bradley, Shakespeada.n
Tragedy (London 1863), p.222.

(2} HODF. Kitto, Form snd Meaplog I Drama, Londen, 1859,
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am making use of one aspect only of Kitto’s theory and applying it
to King Lear. The analysis in this study as well as the conclusion
that follows are entirely my own as distinet from that of Kitfo.

It is Kitto’s theory that rcligious drama is distinet from secular
drama in the fact that the former’s real focus is not the tragic hero,,
in the Aristotelian concept of the term, buft the «divine actions. I do
not here intend to discuss Kéng Lear in the light of Kitto’s theory ;*
for the play, generally speaking, is tooc rich and varied to conform
to Kitto's thegis. Instead, I propose to examine the aspect of the play
denoted by the phrase «divine backgrounds», as embodied in the mediume
of verbal references to the heavens, the gods, and all the other forms
of supernatural elements that seam to control the destiny of men. This
has been done in the hope of proving that King Lear is a religious.
rather than a secular play because its real focus is not on the heros
Lear, but on the background of «divine actionys.

W oM R

S.L. Bethel, in an essay discussing the diabolic images in
Othello, (3) shows that the religious imagery not only contributes to
the development of the characters and the structure of the tragedy,
but also helps towards an understanding of the play. Hence, a study
of the background of «divine actions (¢) in King Lear may afford
something of the same guidance and give emphasis to a particular
reading of the play. In this, I hope, lies my contribution because
stuch a study as I propose attempts to deal with an important side of
the play which has been so far neglected.

¥R ¥

There is an obvious explanation why King Lear has been diffe-
rently treated from the rest of the tragadies : like all of the play's
sources except for the most immediate (5) it has a pagan setting, and
hence virtually no references to specifically Christian concepts. If
we compare Hamlet with Lear, we find that the former has 51 refe-
rences to heaven, 10 to hell, and 15 to God, whereas the latter has

(3) S.L. Dethel, aShakespeare’s Imagery : The Diabolic Images in Othellop, Shakes-
pearc Survey, 5 (1850).

(4) My underiining.

(5} The Chronlcle History of King Leir. For a f{ull study of the play's sources.
see W, Perreit «The story of King Lear {rom Geoffrey of Mbnmouth to Shekespesrer,
Paleestra XXV (1904),
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respectively 16, 1, and none. Christian terms appear to be persist-.
ently avoided, with the exeeption of some of the speeches of the dis-
guised Edgar ; and these will be separately considered. «Heavens»
is frequently employed in place of «<heavens and words like «angels
and «devils rarely occur. Yet what Kitto sees as the one constant
in his idea of religious drama, «the assertion of a world-order, sym- -
boiized by the presence or activity of the gods» (8) is detectable in .
King Lear. This world-order, however, is conveyed, not as in
Hamlel or Macbeth, by the physical presence of the supernatural or
as in Othello, by vivid images of angels and devils, but by the persis-
tent suggestion that the actions of all the characters arise from the
influence of, or are to be judged in relation to, a background of sup-
ernatural or «divines activity-

Within a monotheistic background the conception of evil i
constant and unanimous. In Othello, for example, where the con-
cept of evil is the same for all the characters, Jago describes him-
self as a «divinity of heli», and we feel he knows, together with
Othella and Desdemona, the true nature.of hell. But in King Lear
the characters can only be described as «good» or «bad» according
to their relations to the gods : for the concept of the gods here is
not a constant factor, Hence references to the gods in King Lear
are immense in their diversity : they have no universally accepted
connotations. They can be instruments of justice, or authors of -
revenge ; they are even sometimes described as indifferent. In that
respect they are quite unlike those in any other of Shakespeare’s .
plays., But divine action is in some shape or other omnipresent,
and obvious particularly in the destiny of those characters who be-.
tray no consciousness of it.

¥* ¥ ¥

Indeed the background in King Lear is particularly important
owing to the fact that certain references made to it, contribute to-
wards dividing the characters into opposed extremes of egoodr and’
«<evils. The balance of the play depends on this precarious opposi--
tions of extremities of «goods and evil which should be maintained:
in any critical approach. Once the critic loses night of the sharp
and well-defined oppositions of these extremities, or attempt to .
neutralize them, the balance of the play suffers immensely. This,.,

(8) Klitto, Form and Meaning in Drama, p. 238,
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in fact, is a new element in Shakespeare’s works (7), one perhaps
more linked with the later plays than with the tragedies. Some
Shdkespearian crities, however, fend to ncutralize thesz extremes,
by arpguing that Edmund is one of ‘the most attrattive of the droama-
tist’s villains, and that Lear’s Knights must have been a great nuis-
ance to Goneril. Apain Coleridge tries to elaborate on the «little
taulty admixture of pride and sullenness» which he sees in Cordelia.
This and other critical tendencies, however, no doubt, seem to upset
the balance of the play. King Lear appears to me to be more bal-
anced and thus more meaningful if the element of good as agminst
evil is stressed or maintained, The «bad» characters freguently
turn out to be those who refer to the gods either disrispectfuily or
rarely. For instance, Cornwall as well as Oswald rarely allude to
the gods whereas Goneril mentions them only once where she chara-
cteristically swears %y my lifer ; she does not say «by the godss
or <by heavens. Her sister Repgan unintentionally and instinctively
cries, «Q the blest godss (II.iv.166), (8) when Lear curses Gonerii,
but does not mention them again in the play. Edmund, on the other
hand, alludes to the gods five times, because it is in relation to his
attitude towards them that he is first contrasted with his father.
His allusions to the gods are significantly either flippant or hypocri-
tical and are always characteristic of his specific vision of the divine
forces. He, for example, flippantly urges the gods to <¢stand up
for bastardss. (9) He also hypocritically mentions them twice in
the play ; first, after contriving Edgar's disgrace he tells Gloucester,
«] told them the revenging gods / ’Gainst parricides did al their
thunders bends (I1.i.44) ; and second, when hea iz discussing Ergar's
treacdhery with Cornwall, he says, «Q heavens ; that this treason
were not, or not I the detector»> (IIL.v.11). If is significant, however,
thit he does not refer to the gods at his death. Instead, his vizion
of the divine forces conirolling human destiny embodies only an im-
personal Nemesis, an impartial goddess Fortune ; he sums up his
ereed in these last dying words : <The wheel has come full circle ;
I am heres (V.iii173). This conspicuously contrasts with his bro-
ther Edgar’s preceding reference to the same subject, «The gods are
just.»

Indeed, the universe that the «good» characters envisage is of-

{T) Se¢o D.G. James, The Dream of Learning (Oxford’ 1851), p. 85.

(8) The text of Eing Lear used here is taken from The Arden Shakespeara, ed
by Kenneth Mulr, London, 1872,

(9) Edmund, by the way, is the only charecter who tends to treat the gods lightly
and disrespectfully.
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ten subject to human supplication and prayer whereas that of the
evil characters is mnot. Henece, Cordelia, Gloucsster, Lear, Edgar,
Albany, and Kent all pray for each other, whereas no «bad» chara-
cter prays or is prayed for. When Cordelia, who is the embodiment
or the standard of goodness is referred to, she is offen spoken of In
relation to the heavens or the gods: A gentleman describes her tears
falling «like holy water from her heavenly eyess ; her father, Lear,
in his renovated state of wisdom, (:0) alludes ‘o her perfection in
religious terms ; hence, to him, she is a «soul in bliss», 2 beneficent
spirit. Many other doscriptions of her are made in terms which
have theological connotations : spenking of her Kent says, «The
gods to their dear shelter take thee, maids (1.i.131) ; and a gentle-
man says to hér father : «Thou hast one daughter / Who redeems
nature from the general curse ; Which Twain have brought her tos
{IV.vi.202). Indeed, Cordelia’s own words and speeches throughout
the play emphasize this impression. More than once she prays the
gods and calls upon them to agsist her in her sore need. For inst-
ance, in her predicament over her sick father she invokes the pods
to cure him with these words :

0 you kind gods,
Cure this great breach in his abused nature.
Th’ untun’d and jfn'ring_' senses, O, wind up
Of this child-changed father ! (IV.yii, 14).

With the same ardent sincerity she invokes ¢ All bless'd secrets / All
you unpublished virtues of the earth» to «spring with» her tears to
be zaidant and remediate /' In the good man’s distress»  (IV.iv.15}

Cordelia, the standard of goodness, is the only character whose
link with the «divine backgrounds is ali the time of this order.
However, in the last scemes of the play three other «goods charac-
ters seem to have a similar attitude to that of Cordelia, ; these are
Edgar, Kent and Albany. Of the three it is Edgar who comes near-
est to share the same pious atfitude as that of Cordelia. His speeec-
hes throughout display a piety as remarkable, singleminded and con-
sistent as that of Cordelia- Again, it is he more than any other
character in the play who bsst shows that he is consciously
<religious». He refers to the incident of preserving his father’s life
in religious terms calling it a miracle worked by «The clearest gods,
who make them honours / Of men’s impossibilitiess (IV.vi.73), and

(10) It was Bradley who suggested that the play might be called «The Redemption
of King Leam.
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he alludes to Gloucester’s attempt at{ suicide in theological terms
describing it as a temptation by a fiend, a diabolical creature. Late:
on, he twice begs his father to pray (IV. vi. 217, V. ii. 2). More
over, we perceive that the first accusation he directs against hi
brother, Edmund, ig that he i3 «False» to his «gods» ; and in hi
view both Edmund and Gloucester have been treated by gods whe
are implacably absolute in their justice. ’

The gods are just, and of our pleasant vices
Make instruments to plague us ;

The dark and vicious place where thee he got
Cost him his eyes. (V. ili, 169).

Edmund accepts his brother’s verdict buf he interprets it in paga’
terms describing it simply as the last turn of Fortune’s wheel,

The second of the group approximating to Cordelia’s standard o
goodness is Kent ; his attitude is constant and undeveloping. Of th
three «good» characters, it is he who possesses most o prowerful sense ¢
divine benevolence and whose actions seem to point ocut an inevitabl
feeling of a controlling world-order, He calls upon the gods t
receive Cordelia into their «dear chelters ; he invokes <heaven’s ber
“edictions. and hopes that «The godss» would «rewards Gloucester
«kindness». His most powerful expression of religious faith is see
in his declaration of the existence of a divine ovder which is implic
in even the most dire and terrible of eventa :

It is the Stars,

The stars above us, govern our conditions ;
Else one self mate and make could not beget,
Such different issues, (IV. iii. 33)

Kenl eondemns the cruelty with which Goneril and Regan treat the,
father ; and he also regards Edmund’s treaiment of his fathe
Gloucester, as wicked- But he accepts this kind of cruelty as part ¢
the pattern of human life and does not rebel against the forces whi¢
have brought about such things to happen.

This same viewAlbany comes to accept in the end. This kind ¢
raligious references he makes throughout the play show a change
attitude expressing a spiritual development (11) culminating in th
kind of acceptance. At the beginning of the play we perceil
Albany’s weakness, a weakness which is stressed the more as it

(11) See L. Kirschbaum, «Albanyp, Shakespeare Survey, 13 (1958), 20-]
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t against Goneril’s strength ; when King Lear curses Goneril, his
der daughfer, Albany is appalled and cries, «Now,; gods that we
ore, whereof comes this ? (Liv. 288). Aifter this very little is seen
him until he rises to sudden prominence in act four. Shakespeare
liberately chooses not to present him at Gloucester’s blinding scene,
that his commitment, either to his evil wife or to her enemies,
uld appear to be delayed until the time that he learns of the deed.
‘re he makes three important speeches ; in the first he says ;:
! If that the heavens do not their visible spirits,

Send quickly down to tame these vile offences,

It will come,

Humanity must perforce prey on itself,

Like monsters of the deep. (IV. 1i. 48)

the second, he lets out :

See thyself, devil !
Proper deformity shows not in the fiend
' So horrid as in woman. {aV. ii. 59).

1ally, he cries out :

This shows you ave above,
You justicers, that these our nether crimes,
So speedily can venge ! (IV, ii. 79).

fe Albany’s utterances bear no doubtful meanings ; they are clear
¢ unambiguous. They express a faith that is as strong- as Kent's
y display a hope that is even greater than that of Kent. TFor
ireas Kent visualizes the force of life embodied «in starss that
vern our conditionss, Albany sees it in «visible spirits» sent down
heaven to «tame» our vile offences. We must also notice that in
antithesis he makes of heaven and hell, hell is shown as a chaos, -
reakdown of order, where humanity will «perforce prey on itse¥/
monsters of the deep». He is truthful and honest.encugh to see:
monstrosity in his own wife and to point out its significance by
pregnant epithet «devil», which is unusual in King Lear. Later on,
Act V, scene iii, he seems to accept the death of his wife Goneril,
her sister Regan, considering it as the just and fearful judgment
he gods ; he describes this punishment in strong terms calling it
ds judgment of the heavens, that makes us trembles (12). In this
*h he sees the workings of divine, absolute justice.

{12) Act V. §l. 229.
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Hence both Kent and Albany express their firm belief in the
divine intervention of the gods and their power to punish the vile and
teward the good. This belief is even more deeply rooted in Edgar,
who i8 directly aware of this divine power of the gods. To him
these gods are neither harsh nor difficult to understand ; they are,
on the contrary, impartially «justs.

Indeed, the part played by Edgar is very important as it contri-
butes towards the total effect of the «divine background» of the play-
Hence, a discussion of the speeches Edgar makes when he is disguised
in the person of Poor Tom is invaluable, -

The role of Edgar as Poor Tom is perhaps unique in Shakespeare. This
uniqueness lies not so much in the use of disguise which is a common
Shakespearian dramatic device, but rather in the divorcing of the spee-
ches made by Edgar in his own person from those made by him when
disguised as Poor Tom. It is rare in Shakespeare for the speeches a
character makes when in disguise to have almost no relation to those he
ufters in his own person. Yet that appears to be the case with Edgar.
To begin with, Poor Tom does not stand for a single unified figure; he
signifies or represents three different symbols of spiritual poverty,
each is distinpuished by a different type of language- This language,
however, which is clearly and obsessively religions in nature, is taken
from a book, published only a few years before King Lear was first
acted, in 1603 (13). This book is called A Declaration of Egregious
Popish Impostures and is written by Samue] Harsnett, an anti-Catholic
priest. It relates the story of a false exorcism performed on a number
of household servants by a Catholie preacher, who, the writer said, had
forced the young men to confess untruthfully to being passessed by the
devil. This, Harsnett claims, has been administered through sheer fear.
That Shakespeare should have resorted to the use of such a recent book
as a source for his play, must have created in the Elizabethan audience
a strange effect. It must have seemed fo them like a«a timeless
parable» (1¢), whose views certainly seemed to apply directly to them.

Poor Tom, as mentioned before, combines in himself the signifi-
ance of three different aspects of poverty.  The first of these is the
outer poverty. He is the emblem of the Elizabethan Bedlam beggar

(13) See K. Muir «Samuel Harsnett and King Lears, RE.S. New Seres IX (i951),

11-21.
(14) The maln plot and characters belong to centurles of old folk-lore tradition.
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whose outward appearance and aspect Edgar has simulated. Here he
is seen as a victim of the savagery of mature, a prey of the evil that -
reveals its effect in the shape of devils like Flibbertigibbet, who «begins
at curfew, and walks till the first cock; he gives the web and the pin,
squinies the eye, and makes the hare-lip; mildews the white wheat and
hurts the poor creature of earth.» (15) Poor Tom is the victim of such a
devil: He alludes here to such physical deformity as would perhaps
have been the cause of making great numbers of the beggars the outcasts
that they were, in a2 community that thought the physical condition was
2 symbol of the spiritual. Hence, it follows that their fiend would he a

creature who distorted their physical constitution and prevented them
from the source of healthy living.

The second aspect of Poor Tom is quite different. in many ways
from the first and can hardly be connected with it. It brings to mind
the devilish hero in Harsnett’s book. He is the servant who painfully

- affects the manners and behaviour of 2 master, fastionable Elizabe-
than gentleman. As such he is a conventional object of ridicule to the
Elizabethans. Hence he is not a vietim of evil but the symbol of evil
itself, the evil of «the superfluous and lust-dieted man». He enumera-
tes the bad deeds he has performed as one who «served the lust of my
mistress’ heart, and did the act of darkness with her ; swore as many
oaths as 1 spake words, and broke them in the sweet face of Heaven;
one that slept in the contriving of lust and wak’d to do its. He proudly
claims that he was «false of heart, light of ear, bloody of hands. (IIL
iv. 84). 'This kind of evil man that Tom here deseribes befits the chara-
cter of Edmund, Goneril and Regan. It is the character which King
Lear himself denounces when he speaks about justice in Act IV, Scene

vi;
Behold yond simp’ring dame,

Whose face between her forks presages snow ;
That minces virtue and does shake the head
To hear of pleasure’s name ;
The fitchew nor the soiled horse goes to't
With a more riotous appetite
Down from the waist they are Centaurs,
Though women all above : (11. 117 ff).

The third aspect of Poor Tom is difficult to indentify for, unlike
the other two, it takes no definite form, bHut stands for the «unaccommo-

(185 Act I, Sciv, IL. 112 f2.
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Jated» man. As in the first aspect, here Poor Tom s a beggar ; but
inlike the second he has been a servant. In other words, Poor Tom
1ere truly symbolizes the «superfluouss upstart serving man, His
zonsciousness of life seems to be utterly limited by his complete dep-
rivation of any possession, either physical or spiritual. Henece he is
iware of the forces that control life, only in so far as they join
1ands to persecute him. He ironically represents the concept of
Lear when he talks of man, man who lives on the filth of the earth, man
vhose life is «cheap as beasts»>, and who wears clothes «that very
logs disdained», who owes «the worm no silk, the beast no hide, the
sheep no wool, the cat no perfume.s Hence Poor Tom’s impact on
he final concept of King Lear’s «divine background» is most striking ;
1is attitude has a dual effect : for while the concepts of contemporary
vitch-lore and diabolism which he sets forth belong to Christianity
n a particular phase, his notion of IMan as a weak creature completely
.t the mercey of destructive and hostile forces is timeless. These two
listinetive attitudes seem to be, in a way, the outer extremes in the
ramework of the religious ideas in King Lear.

S

Lear and Gloucester, however, are the two chief characters
ingled out as showing a noticeable development in their religious
ttitudes. As the play proceeds each begins to display an awareness
f the universe around him to such a degree that he comes to repent
f and to deliberately abandon the view he maintained at the beginn-
ng of the play. They are similar in many ways but whereas Lear
ttains full insight defining his attitude to the gods, Gloucester’s
nsight is only half consciously realized ; for he dies groping after
, truth that Lear comes to supersede.

Indeed, Lear’s basic view of the universe undergoes a violent
hange following each fresh ecatastrophe. At the beginning of the
]ay, in the first and second acts, he awears by pagan gods and prays
o nature. We have him, at one time, for example, cursing «by the
acred radiance of the sun». But a shift is noticeable in the third
ct, where he connects the heavens with the idea of justice. It is
ot until we reach Act V, however, that we come to realize the tremen-
lous development in his religious attitude and the exteni of his newly
cquired awareness of life and the universe around him. In the final
Act Lear feels himself truly <allied» with, rather than «opposed» to,
he gods and the heavens. ;

Lear, none the less, is from the very beginning continually
onscious of the gods but his vision of them differs according
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to his state of mind and varies with his mood. When angry or
miserable, in need of physical strength or spiritual assistance, his
immediate reaction is to invoke the supernatura). His first mention
of the supernatural is associated with a divine sefting completely
unrelated to that which he evolves in the end. His first allusion to
the gods is in connection with his youngest daughter, Cordelia. He
swears by the gods to disown her :

For, by the sacred radiance of the sun,
The mysteries of Hecate and the night,
B? all the operation of the orbs.

From whom we do exist and cease to be,
Here I disclaim all my paternal care,
Propinquity and property of blood,

And as a stranger to my heart and me
Hold thee from this for ever. (I. i. 108).

As is obvious, this curse is connected with the concept of a natural
order. But we must also remember that the curse of a daughter
may seem to the Elizabethans fo be a most unnatural thing. Lear is
swearing by the natural and social order to disown or cast off a
daughter : 2 most unnatural procedure. And here lies the paradox
which is at the heart of the play and wlhich appears continually in
Lear’s chief utterances on justice. The powers Lear calls up in this
curse are referred io as supernatural forces, manifested in the my-
sterious workings of nature. Taking the form of planetary influence
they do not delibarately set themselves against human kind but stand
algof. Yet these forces control man’s birth and death and reaffirm
the curges of a man against his fellow men, To LEAR they appar-
ently have as yet no other role to play- Indeed, all lis first allusions
to the supernatural take the shape of curses. For example, in Act I,
scene iv, we have a terrifying curse directed against Goneril, remind-
ing us of the earlier curse on Cordelia. Here he invokes Nature to
cconvey sterility» on his ungrateful daughter :

Hear, Nature, hear ; dear Goddess, hear.

Suspend thy purpose, if thou didst intend

To make this creature fruitful !

Into her womb convey sterility !

Dry up in her the organs of increase,

And from her derogate body never spring

A babe to honour her ! (I. iv. 274) (186).

(16) Besides such vlclent curses we also meet with little oaths like—aNow, by
Apollo», or aBy Jupiter», aDarkness and devilsy.
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Lear’s curse here teems with contradictory meanings and is characteri-
zed by irony- At the beginning of the curse he reminds us of
Edmund’s words when he invokes nature to support and assist him
in accomplishing an unnatural deed, that of proceeding to cheat his
own father, whereby he says : «Thou, Nature art my goddess; ;to
thy law/ My services are bound» (I. ii. 1). But whereas to Edmund
the word «goodess» suggests merely an abstract idea or a symbol, to
Lear it is a deity, ironically a female, Lear’s «goddesss, the powerful
supernatural force which brings about fertility, is called upon to bring
about sterility on his daughter ; she is in charge of the earth and its
fertility. Lear curses Goneril once more ; yet before deing so he
invokes «sweet heavens» to protect him from madness : «O lat me
not be mad, not mad, sweet heavens ; / Keep me in temper ; I would
not be mad» (I v. 42). Here we detect a note of humility and pain
This pathetic prayer, however, is soon followed up by a passionate
curse again directed against Goneril. Lear invokes Nature or the
Natural powers to blast and destroy Goneril’s youth and beauty and
infect her eyes with blindness :

You nimble lightnings, dart your blinding flames
Into her scornful eyes ! Infect her beauty,

You fen-sucl’d fogs, drawn by the pow'rful sun,
To fall and blister her ! (II. iv. 168).

But when Lear is defeated in his purpoze and thé blind forces of
nature refuse to grant him his wish and circumstances begin to get
worse for him, he becomes subdued and appeals for divine help and
assigtance ; he cries out pathetically :

O heavens,
If you do love old men, if your sweet sway,
Allow obedience, if you yourselves are old,
Make it your cause ; send down and take my part !
(II, iv- 188)

There is an unmistakable change of attitude here ; the supernatural
forces that he invokes in his former violent attack on Goneril are
blind and destructive forces, whereas the powers he calls upon now
(in the above context) are visualized in a differsnt light : they are
characterized by pity, compassion and «sween swaye ; they suceumb to a
well-disciplined order. But there still is a lnk hetween the two
attitudes ; for the powers Lear invokes in both cazes seem to be on
hiz side, He even suggests that he has authority over them. He
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declares that he does not infend to curse Goneril once more ; but im-
plies that he could, if he wished to, cause her harm and that such
powers are obedient to him :

But I'll not chide thee :
Let shame come when it will, I do not call it :
I do not bid the thunder-bearer shoot,
Nor tell tales of thee to high-judging Jove.
(IL iv- 223)

At a later crucial stage, when he undergoes severe suffering at the
hands of his second daughter, from whom he expects a greater kind-
nesy, he relinquishegs this arrogant attitude and moves toward a greater
humility. When faced with the same filial ingratitude and cruelty
at the hands of Regan, Lear does not resort to violent curses as he
would have done before, but begs «the heavens» for patience and
strength (17) to bear up with his tribulations :

You Heavens, give me that patience, patience I need !

You see me here, you Gods, a poor old man,

As full of grief as age ; wretched in both.

If it be you that stir these daughters’ hearts,

Against their father, fool me not so much

To bear it tamely. (I1. iv- 269)

These words indicate a noticeable development in Lear's general
attitude ; he for the first time in the play, admits of his fowliness and
incapacity to command the gods. He even concedes that these gods
are in full control over him, and that they can if they choose, oppose
and work against him. This significantly happens just before he log
his reason. (18) When he after that associates himself with the supe.
natural forces, he does so in a very different mood.

It is significant that before Lear becomes mad, nature also losea
its harmony.- Kent declares that the raging violence of the storm
and «the wrathful skiess are unprecedented : «man’s naturs cannot
carry/ Th’ affliction nor the fear» (IIL ii. 43). The gods are deli-
berately manifesting their power in this double chaos. That Lear
is conscious of this cannot be doubted ; for the «natures images he
uses anticipate that double chaos in nature and in man, It is also

(17) He dost not aa formerly demand justice or assistence but craves for the capacity
«to bear it tamelyn.

{18) Herz we are reminded of K. Muirs double paradox ¢of reason In madress and
madness in reacony  See K. Muir, Introduction ta the Arden Editlon of Hing Lcar, 1972, I+,
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claar in the religious terminology with which he comes increasingly
to give vent to his ideas. The problem of divine justice seems to rule
his thoughts and occupy his mind in his later moments of sanity ;
hence he visualizes the storm as an expression of the wrath of the
gods against those who try to dicobey their commands or defy their
holy orders :

Let the great Gods, .
That keep dreadful pudder e’er our heads, .
Pind out their enemies now. Tremkle, thou wretch,

That hast within thee undivulged crimes,
Unwhipp'd of Justice; hide thee, thou bloody hand,
Thou perjur’d, and thou simuiar of virtue.

That art incestuous ...... I am a man

More sinn'd against than sinning. (II1. ii. 49)

Lear recognizes in the Bedlam beggar a living example of the poverty
he has been pitying and he identifies that «poor, bare, forked animals
with himself. Stripped of his pride, stripped of everything except
the bare necessities, «man’s life is cheap as beast’s.» Ience Lear
becomes aware of the common humanity he shares with the poor,
miserable wretches. He exborts pomp to ¢shake the auperflux to
hems ; and as Gloucester, he preaches equality on earth to show the
wbsolute justice of the heavens :

Take physic, Pomp ;
Expose thyself to feel what wretches fesl,
That thou mayst shake the superflux to them,
And show the Heavens more just. (IIL iv, 33)

But he also visualizes in Poor Tom the image of his own cause;
thus he most dramatically moves from the general to the particular
and his coneception of the supernatural concentirates on the local rather
than the universal. For seeing Poor Tom, he asks, «What, have his
daughters brought him to this pass ?». (III. iv: 62) Also a little
Iater, Tom’'s distracted words about foul fiends that bite his back
xeite in his mind an image of his cruel daughters Goneril and Regan
eing punished for their evil in a typically Elizabethan hell : «To have

thousand with red burning spits/Come hissing in upon’em~» (IIL
i. 15). In short, his mind becomes obsessed with this one idea and
3 his insanity grows more marked, his apeeches also, like the mad
Jlom, become increasingly expressive of the coneept of hell as expound-
ed by Harsnett, exposed by Shakespeare and shared by theElizabethan
audience. Lear condemns sex partly because, like the popular meor-
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alists of the time, he se2s in women the cause of his predicament :
sexual desire is to blame for the birth of unnatural children like his
ungrateful daughters ; and his thoughts are diverted from the par-
ticular case of himself and his daughters to the general condition of
womanhood- Generalizing he perceives in «woman» the embodiment
of hell :

Down from the waist they are Centaurs,

Though women all above :

But to the girdle do the Gods inherit,

Beneath is all the fiend’s : there’s hell, there’s darkness,
There is the sulphurous pit-burning, scalding,

Stench, consumption — (IV. vi. 123),

In this violent denunciatory harangue, we can detect the two «voicess
of Lear : the voice of the pagan-king and that of the Christian priest.
In one way Lear here is still the pagan sovereign who once invoked
the forces of nature to bring down woe on his daughter and who
beseeched Apollo to inflict vengeance on the wrong-doers. In another,
he is the Christian priest, who condemns sinners and wrong-doers
for committing that which deprives them of everlasting bliss, turning
them into beasts and monsters of the deep. In short, Lear here dwells
on the kind of «divine backgrounds related te human affairs which
the Elizabethan audience would have found most relevant and meaning-
ful.

It is not until 2 little later that we notice a development in Lear's
attitude : that occurs when he meets with Cordelia, his third
daughter, and 2 reconciliation takes place. He for the first time becomes
aware of hell not as embodied in his two vicious older daughters but
in himself. This new attitude comes from his awareness of the true
character of Cordelia and his new perception of the relationship
between thém. This consciousness brings about a balance in his
character, a balance that is, no doubt, accompanied by a painful pro-
cess: so that he is resurrected as a new man. It is then that we
hear him admitting the painful truth about himself and declaring
the true worth of Cordelia :

Thou art a soul in bliss ; but I am hound
Upon a wheel of fire, that mine own tears
Do secald like molten lead. (IV. vii- 46)

The change is ummistakable ; he is now penitent and humbly admits
that the daughter he has cursed, banished, and deseribed as «a wretch
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whom Nature is ashamed./ Almost tacknowledge hers,» (19) has
now become to him «a soul in bliss,» and he is nothing but <2 very
foolish fond old man.» (IV, vii. 60). His tears «scald» him but
with Cordelia’s reunion new «blessed virtues» will arise out of the
earth. The feeling of penitence and repentance which have started
just hefore his madness become, now that he is restored to sanity, an
experience as agonizing as that of passing through purgatory.. Yet
the tremendous suffering he has been through is far greater than what
he, in fact, deserves and the new life he finds after his absolution
does not lead to joy, but to greater suffering. In this complicate
picture we are conscious of two opposing concepts, running side by
side : the Christian and the non-Christinn- ©On the one Hand, the
suffering that leads to bliss is a Christian ccncept and Lear’s use of
words like «soul» and «blisss are quite appropiate here. On the
other, the image of the «wheel of fires is a symbol of endless agony
which is a non-Christian concept. As K. Muir remarks, the image
sexpresses the suffering not only of Lear, but of man; and the suffer-
ing itself perhaps more important than- its causes» (20) Ience the
suffering Lear bears seems to be not for his sins alone but for all
humanity. Nevertheless what this last spesch implies (21) is consistent
with the one that follows, although a huge spiritual progress ocecurs
in between the two speeches. After the reconcilation scene Lear says
to Cordelia, :

Come, let’s away to prison ;
We two alone will sing like birds 1’ the cage :
“When thou dost ask me blessing, I’ll kneel down,
And ask of thee forgiveness : so we'll live,
And pray, and sing, and tell old tales, and laugh
At gilded butterflies, ......
And take upon’s the mystery of things.
As if we were God's spies. (V. iii. 8),

Hence, Lear considers his imprisonment with Cordelia a new kind
of liberty, whereby he and his beloved daughter will «sing like birds
{’ the cage» — we notice that the duality still persists. Lear visaali-
:zes & new kind of future with Cordelia, where they hoth will excise
a2 new kind of freedom in the service of the gods. They will take

(18) Act I L 211,

(20) See K. Muir, Introduction to the Arden Edition of King Lear, 1972, IV,

{21) 1 am referring to LEAR'S epeech which begins by eddressing his daughter
Tordelia ag «a goul jn blissy (Act IV. vil. 4648,
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upon them «the mystery of thingss, as if they were «God’s (22) spiess—
In other words, they will look down on earthly things in a detached
way and will no longer be part of them. At this point the develop-
ment of Lear’s religious awareness is at its highest peak : his intense
suffering and immense injustices have disappeared gradnally into the
vagueness of the long and ugly past. So it is not surprising to hear
him murmuring, ag though to himself : «Your sisters/Have, as I do
rememher, done me wrong, {23) as though he was remembering an
unpleasant dream. FEven Edmund’s command to the officers and
soldiers to «Take them aways to prison, does not seem to affect the
eresurrected» Lear, who, unconscious of what is being said, goes on
hopefully :

Upon such sacrifices, my Cordelia,
The gods themselves throw incense. (V. iii. 20).

Their reunion is so exhilarating that the old king visualizes it as a
divine 2ct sanctifying him and Cordelias We now see the close contact
between Lear and the controlling power of the gods. In his and
Cordelia’s renunciation of the world, he finds his succour and salvation.

Yet Lear’s quoted speech is all the more fragic and powerful
owing to the heart-rending irony of the situation which accompanies
it and Tollows close upon it. For we cannot help seeing that Lear’s
wonderful dream can never be realized on earth. We do not even
need Edmund to remind us of the bitter irony., The painful self-
assurance with which Lear himself ends up his speech makes this
horrifying fact all the more powerful :

{22) This is the only time in the play where the singular form of aGodn occurs.
Kenne.th Muir, in his «Arden Shakespeare» edition (open University Set Books, 1972),
p. 188, uses aGodsw, explaining in the faoot note that since «There is mo apostrophe in F
or Qu, he follows Perrett «in assuming that Shakespeare intended the plural since he was
writing of a pagan weridp. On the other hand, J. Dover Wilson, in his New Cambridge
Edition of Lear (Introduction), comsiders this singular instance out of keeping with the
rest of the play, which in his opinion is a pagan play. In his view thig solitary Christian
reference shows eShakespeare's carelessnessn, No doubt, this instance is unsual, but
I believe it is unlikely that Shekespeare should commit such a acarelessz roistake at
such a point in the play. If it means anything, it rather suggests Lear's close link
with the controlling power of the heavens. Hence the reference seemsto me to embody
the duoal extremities contained in the framework of the play. For even if Shakespeare
intended the word «Gode to be in the singular, the reference of the whole, does not
constitute an orthodox Christian belief.

(23) Act, IV. vii. 72 If.
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Have I caught thee 7
He that parts us shall bring a brand upon heaven,
And fire us hence like foxes. Wipe thine eves:
(V. iii, 21).

Nevertheless, Cordelia dies and they are parted. The irony is all the
more poignant owing to Albany's prayer for her (24), the very moment
that her father comes in carrying her dead body and howling with-
agony :

Howl, howl, howl, howl | O, you are men of stones !

Had T your tongues and eyes, I’d use them so

That Heaven’s vaull should crack., She’s gone for ever

(V. iii. 257)

The intensity of such agonizing and agonized cry gives a poweriul
effect of the feeling of injustice which the old king experiences by
the death of his youngest child. Other instances of the same irony
of faie is seen in the case of Gloucester, {25) who dies through
Edgar's «faults. This fault could have easily been evaded. Hence,
it appears that both Lear and Cordelia meet their end as a result of
Edmund’s undue delay- Another example of irony is seen in Kent,
who although frue and loyal to the end, never receives due recognition
from his beloved master, The wicked characters all die (az. Albany
rightly suggests), manifesting the <¢judgment of the heavenss» in
action, whereas the forces which have controlled the lives and deaths
of Lear and Cordelia. appear to function in a manner that is much
less wary and cautious, almost, indeed, as capricious and despotic as
Kent hints when he says near the end of the play that «If Fortune
brag of Two she lov’d and hated, / One of them we hsholde
(V. iii. 279).

It is Kent, however, who makes one of the last religious refer-
ences in the play. When he sees the distracted Lear entering with
the dead body of Cordelia in his arms, he inquires with bitterness
and irony, «Is this the promised end ?» To which Edgar says, <«0r
image of that horror 7 s Albany adds, «Fall and ceases. {25) These

(24) Albany says, «The god's defend her», just before Lear re-enters with the corpse
In his arms.Albany’s prayer for Cordelia brings to mind other examples of irony in
the piny : for example, Kent’s prayer for Gloucester, whereby he invokes the gods to
reward the old man’s kindness, uttered just before Gloucester becomes blind.

(25) Cf. In «Some Aspects of the Style of King Lear,p Shakespeare Survey, 13
(1858), p. 50, W.MT. Nowottny, claims that  these instances are «aimed at intensity
rather than the structure of an experience.»

(26) Act V. lii, 263 — 265,
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references remind us, perhaps, of Doomsday as prophesied by St.
Mark, in the New Testament, chapter xiii, verses 8-13. Mark writes :

«Now the brother shall betray the brother to death, and the
father the son; and the children shall rise up against their
parents and cause them to be put to death. And ye shall
be hated of all men for my name’s sake ; but he that shall
endure unto the end, the same shall be saveds. (27).

This prophecy brings to mind Glaucester’s own words at the beginning
of the play, when he says :

«These late eclipses in the sun and moon portend no goad
to us : though the wisdon of Nature can reason it thus and
thus ... We have seen the best of our time : machinations,
hollowness, treachery, and all ruinous disorders follow us
disquietly to our graves.» (I ii. 100 ff)

St. Mark, however, ends his prophecy by predicting that those who
bear up patiently and endure to the end shall be «saved». And we
observe that the «zood» characters in King Lear have endured, and
have accepted their fate. Albany, Kent and Edgar all have suffered
patiently, without compiaint. They have never grumbled against the
injustices of the gods, or the heavéns. They even have conformed to
the gods’ cruel order and authority and recognized the existence and
superiority of the «justicers» in the heavens, whereas Lear and Glouce-
ster were easily irritated by them ; they often complained and were
rebeilious.

Yet like Lear, Gloucester develops in his awareness of the universe
to such an extent that he too comes to regret his former attitude and
willingly gives up the attitudes which he upheld at the beginning of
the play. However, Gloucester dies groping after a truth that Lear
comes to supersede. When we first meet with Gloucester, he is spiri-
tually overbearing, arrogant and presumptuous. His allusions to the
gods reveal a, character that is oddly divided upon itself : for, while
his trust in the gods, in the belief that they support ali his acions, is
so strong that he describes them as «Kindy; yet he is extremely
superstitious ; and his presumption is seen in his foolish pride of the
birth of his illegitimate son. Indeed, his spiritual blindness and in-
capacity to see the truth remain unchanged till the third act, when .
his physical blindness shakes his former confidence in himself,
Through this agonizing experience he, for the first time, comes to

(27) St. Mark, The New Testament, ch. xiii. 8 — 13,
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gee the truth. He is tied up, insulted and eruelly treated in his swn
house. His indignation reaches its climax when he is dragged into
the room where Regan and her followers are consulting : but his reac-
tion to this unfair treatment is strangely foned down and qualified by
his instinctive use of the characteristic word ¢kind»

By the kind Gods, ’'tis most ignobly done.
To pluck me by the beard. (111, vii, 85)

Nevertheless, Gloucester's confidence in the Gods and his faith
in the existence of a higher justice are not vet completely disrupted ;
for he can still appeal to «The winged vengeance» to «xovertake such
children» (I10- vii. 64). The words of Gloucester, however, betray an
unmistakable feeling of bitterness ; it is a ery for vengeance against
those «cruels children. (28) Hence his aititude reveals a shift of
crientation towards a harsher position. The word ewinged» jitself
has a pagan implication for it suggests retribution. But his agonizing
ery when Cornwall plucks out his eyes — «Give me help ! O cruel !
O you Gods ! (®9) — conveys suffering that is free from rebuke.
Moreover, when he is just informed of BEdmund’'s freacherous trick,
his faith in himself is badly shattered, but his confidence in the gods
still persists. His reaction to the bitter news of Edmund’s mean
treachery is somewhat unexpected : the sad truth seems to sober him ;
for his first thought is not for hismelf but for his wronged son, Edgar,
for he cries out :

O my follies ! Then Edgar was abus’d.
Kind Gods, forgive me that, and prosper him !
(I1I. vii. 89)

As we see, the word «kind» is here again evocative, and particularly
50 because Gloucester uses it for the first time with full awareness of
its implications.

After this incident, we notice an unmistakable development in
Gloucester’s attitude ; for he néver regains his former self-confidence,
What is more, his self-assurance is transformed into a deep despair,
not only for himself but for the whole of humanity, who is represenfed
collectively as a pastime for the gods :

As flies to wanton boys, dre we to th’ Gods ;
They kill us for their sport. (IV. i. 86).

{28y CI. aThe Epistle of Paul The Apostle {o the Romansn, The New Testament,
-ch. 12, verses 17 — 19.
(29) Act, II. ‘sc. vii ; 1. 68.
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These are perhaps the most pessimistic words in the whole play, uttered
by Gloucester at his most vulrerable and wretched state, when he
meets the disguised Edgar on the heath. The gods that Gloucester
visualizes here are the more terrible in so far as they are considered
as beings who are deliberately spiteful and actively wanton and cruel
like children. They are not merely powérs endowed with impersonal
cruelty or malignity but they are forces which set themselves on pur-
pose to harm human beings. Ye! here it is essential to notice that
throughout this scene, whatever Gloucester says, must be qualified by
the irony of the situation. For the argument upon which he bases
his proposition is that his son, Edgar, has been lost to him for ever
through his own spiritual blindness. He now mourns because he
was unable to see the true worth of Edgar. But he is unable to par-
ceive that another blindness, this time physical, has prevented him
from seeing that the man to whom he is complaining is his own son
Edgar. Another ironical situation that is closely linked with that
one i3 when Gloucester describes Poor Tom as one <Whom the
heav'ns’ plagues/ Have humbled to all strokes.» (30), Here Gloucester
is unaware that these same words apply to his son, BEdgar. The irony
here is that «the plague» that has <humbled» Edgar is in reality the
gullibility of Gloucester himself.

Gloucester’s attitude to the heavens, even after his blinding, does
ot change radicaliy ; for he still considers the gods or the heavens
as the means by which order and justice ean be achieved. He is
affected by the nakedness and wretchedness of Poor Tom in the same
way as Lear is by the Fool and he calls for equal distribution of wealth
.among all men :

Heavenas, dezl so still !
Let the superfluous and lust-dieted man,
That slaves your ordinance, that will not see
Becauge he does not feel, feel your power quickly,
So distribution should undo excess,
And each man have enough- (IV. i. 65)

‘We see Gloucester painfully learning wisdom and rising in moral
-stature ; for he is now capable of hearing «The still sad music of
humanity, / Nor harsh, nor grating, though of ample power/ To
chasten and subdue.» (31) His disinterestedness helps him to sympa-

(30) IV.\ 63 — 64.
(31) From Wordsworth’s Tintern Abbsy, Wordsworth's Poestlcal Works, ed. E.
De Selincourt, Oxford, 1940 — 1849, Vol. ii: p. 259,
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thize with the suffering of humanity symbolized in Poor Tom ; yet
he has no more hope in the possibility of divine help for himself. (32).

The bitter and wretched loud protest against the harshness of the
pods is rendered less sharp by the hopeless acceptance that follows
immediately :

O you mighty Gods !
This world I do renounce, and in your sights
Shake patiently my great affliction off ;
If T eould bear it longer, and not fall
To quarrel with your great opposeless wills,
My snuff and lbathed part of nature should
Burn itself out. (IV. vi. 34)-

Feeling utterly despondent and defeated by the unconquerable omni-
potence of the gods he gives way to his wretchedness and prepares to
commit suicide. The seeming miracle (33) of his deliverance momen-
tarily renews his hope and he determines to put up with hiz worldly
«Affliction till it do ery out itself/ Enough, enough’ and die.» (34)

There is o relapse, however, when the wretched Gloucester meets with
the distracted Lcar in all his madness. The experience of that
«side-piercing sights» shakes him to the core and he again begs the
gods, whom he now sigmificantly ealls «ever-gentles, (35) to bring
about his death promptly before he again is tempted to kill himself.
And, when Edgar offers a hand to help him, he prays that the
«bounty and the beaison of Heavens, will be his lot ; but his own
feelings for himself are of a different kind, for he cries desperately :

The Xing is mad : how etiff is my vile sense
That T stand up, and have ingenious feeling

Of my huge sorrows ! Better I were distract

So should my thoughts be sever'd from my grief,
And woes by wrong imaginations lose

The knowledge of themselves. (IV. vi. 276).

(32) Giving to Poor Tom money, he significantly says :
aHere, take this purse, thou whom the heav'ns’ plaguas
Heve humbled to all strokes : that I am wretchad
Malkes thee the happier ......... » {IV. i 63},
(33) Act IV, vi. 65.
(34) Act IV, vi. 76,
(35} Act IV, vl 214, The description cever-geutles suggests Gloucester's desire

to conciliate or win over the gods from hostility.
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An even greater feeling of despair is expressed later on when he hears
of the misfortune befalling King Lear and his daughter, Cordellia.
For when Edgar offers to lead him away to a safe place he ejacuiates :

«No further, sir ; 2 man may rot even here».
(V. ii, 8)
These sad and despairing words are nearly the last we hear from him
in the play. When we next hear of him, it is when Edgar gives us
the account of his death ; we are told that <his flaw’d heart, / Alack,
too weak the conflict to support’ / ’Twixt two extremes of passion,
joy and grief,/ Burst smilingly.» (38). .

Gloucester dies «smilinglys, yet we feel that the calamity might
have been avoided had Edger revealed his true character to his father
earlier. Gloucester has met with a cruel and ruthless end, although
he, of all the other characters, is the one who pervsistently believed
in the benevolence of the gods. (37) Yet we must take into considera-
tion the fact that he prayed for death, that he was old, and that
death did not overake him except when his one wish, to be reunited
with his son Edgar, had been granted. Such considerations alone
are enough proof to refute his former premise that the world is
governed by forces o gods like wanton boys, who kill us for their
sport. The force of this fact becomes even clearer when we Tealize
that it may even be that Gloucester is finally confirmed in his fixm
belief that the gods are fair, and even «kinds ; for they granted his
wish, and he died <smilingly-»

£ a7
viv W WU

Thus the structure of King Lear does not deny the existence of
a world-order governed by gods, who are not actively cruel or apiteful
as thoughtless children, yet it allowz the innocent to suffer. The
suffering and the death of Cordelia, who is perfectly sgoods, is pro-
bably the most difficult of all to justify. Nevertheless, all the good
characters die in a spirit of acceptance. None rebels. True, Oswald
describes his death as <untimely» ; but the destiny of mosi of the
good characters though, at times, is accompanied by the sense of
irony (which is offen stressed rather than given a false lustre), leaves
no impression of this cuntimeliness» at their deaths, Perhaps the
comment which H.D'F. Kitto makes on Greek tragedy may be rele-
vant here ; he writes :

(36) Act V. Ui 195,
(37) Except for one temporary loud protest agoipst the Injustice of the gods, Glouces-
‘ter has been the strongest of ell the others in his faith in the goda.
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«In these plays, the innocent do suffer, and their suffering
is not ’revolting’ ; and the reason for this is that their suffer-
Ing is seen o be part of a world-order, which, though not
always beneficent, is at least intelligible.s (38)

The permanent and persisting presence of this world-order, seen
in the characters’ continunal consciousness of the gods and their in-
fluence on human life, has been noticed at every stage of the action
in King Lear. The terms Shakespeare uses to signify this world-view
varied : sometimes he takes it from pagan sources (which are found
in follk-lore) ; at others, he derives it from Christian theology ; but
moat of the time he uses miore generalized sources. Hence, although
King Lear's sdivine backgrounds does not have the same coherence
which characterizes Greek tragedy, nor (which is perhaps more sig-
nifieant), does it have the coherence of Shakespeare’s other tragedies
yet the play is religious rather than secular in the sense that jts real
focus is not on the hero but on the «background of divine actions.
This background is constructed by repeated suggestiona that the actions
of all the characters are to be in connection with an ordered system of
supernatural or divine activity, Attitudes towards the supernatural
divide the characters into extremss of good and evil Good characters
refer to the gods quite frequently ; they call upon them for assistance
and invoke them in prayer. Whereas bad characters rarely refer to
the gods and most of their allusions betray a feeling orf disrespect or
frivolity.  Religious =zllusions establish Cordelia as a paragon of
goodness, and Albany, Kent and Edgar finally approach her belief
in a recognizable world-order. Lear as well as Gloucester show com-
plete change of attitude as the play develops : Gloucester from super-
stition to a deeply felt beiief in divine justice, Lear’s from pagan
pride fo sanctification. The fact that these characters could survive
and even come to accept without mueh resentment or rebellion the
cruel justice of the heavens is a vindication of a world-order which,
though not beneficent, is «intsiligibles,

(389) H.D.F. Kitto, Form and Meaning in Drama, p. 236.
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