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least upper bound

Greatest lower bound

Max (maximum)

Min (minimum)

Iff (i.e, if and only if)

L.L. (lower limit)

LCL. (lower confidence limit)

U.L. (upper limit)

UCL (upper confidence limit)
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SST

SSE

MST

MSE

SSB

MSB

SSR

MSR

SSC

MSC

d.f

MIE

LSE

treatment sum of squares

error sum of squares

treatment mean sum of squares

error mean sum of squares

block sum of squares

block mean sum of squares

rows sum of squares

rows mean sum of squares

column sum of squares

column mean sum of squares

degrees of freedom

maximum likelihood estimator

least square estimator
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AVU

AP

APU

T

\NT

IOVA

best linear unbiased estimator

asymptotic relative efficiency

uniformly minimum variance

unbiased (estimator)

uniformly most powerful test

uniform most powerful unbiased test

likelihood ratio test

best esymptotically normal test

analysis of variance

complex compact weak complex

finite intersection property
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sin B

cos B

tan B

cotB

sec B

csc B
arcsinb.sintb

arc cos b, cos* b
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arc cot b, cott b

arc sec b, sect, b

arccsc b, csctb

sinh ¢

vl G

g (‘L“"?’

Al B

HZ-’JU‘“ rw&

- gl 3 CHS

v gl plas obti
o= e G A0
o sl ) 293
o el gl a5
o lealss b 30 Ay 30
o Lokl 3l 2y 30
o Ll ol ) 3413

ERC 5\ [EEENRETEN

34

b

b

HL‘S

EENg
Gl
b
ik
Gl

s



cosh c

tanh ¢

cothc

sech ¢

cosech ¢

arc sinh x, sinh™ x

arc coshx, cosh™ x

arc tanh x, tanh™ x

arc coth x, coth x

arc sech x, sech™ x

arc cosech x, cosech™ x

S35 s ol
s s b
350 s ola
33 o aLili
S350 s oL oLl
WA isSae
o8 P e sSaa
o 3B sSae
o BB e sSaa
o R e sSaa

o B e Sas

Oludadll LAY

25 S0 AdaaY)

35

BT CRTETLNE N

o e ol s

o hae (! sk

o ke ol il

o 1= .2
e e A

1= s
e e 9

(Y L,0) = G5 ¢ )

(PO =@ )



npr

nCr

(n)

integ. x

A gl LYl t(p, 8, B =

exp x = e® Ca = i

cdl o el ale o ldl 5 Juols aae

cpaadl il Jalae =o il o e 33 sale lLdl ) Bl 8 22e

cpaadl @l Jalae =e il oy e 33 sale Ll 5 38l 6 2ae

o sk o v e I i 230 ]

36

e



A sal) S e (4

| 1- = 2¢5 tagladll sas )

Z Sl 2all ladl el
R() g ol & sl ¢ 5l
Im.(z) g 2l b Ladll ¢ )
|z| = modulus of z & Jhme =g 22ell dillad) Al
arg.z argument, of phase, of z (¢ ssh <) flg| =
z,z* conjugate of z & ¥

37




Aol cle garse ja; (5

N Gapdall olacY) de sana
°N Sl ge Al JaeY) e pans b
Z Aagaall dacY) de sens o®
Z Sl s dAagaall Mac de e e?
Q Gl Nact) de gana (&)
R sl dacY) A gans e
R Siall e dutdall MacY) de gana &
x
C A5 MacY) de sens o
ALl e gendl o
@ Aal de gand é
P(X) o limsiiesas| (@
P(2) {2} sl 2sdiesns| (MO

38



2>

A =BdA

(Ll bl & ¢ sanall A8iia
ie genall i

JJJ;LG}&)A.:A

39

Gnt

(wb



cild ginaall jga) (6

b b Gl lb Gy e Cligiadt M e OF 65
MN vl Saiadope
I smyll Tiginael
M’ inverse of M s = 'S = 0 5 day el Bgheaall esSas

M transpose of M (.J)=(..3):..37\.i)&4~51d,2:.a

M’ complex L2 =N S)=( ) D iS el gaaddl 3050
conjugate matrix of M
M, Mhermitian % 5 )=*(S)=_ ("> ) :q-,...ﬂ.\l -5 59

bL JA

conjugate matrix

detM determinant of the square Y™ ,J! & M\ TN PO
matrix M
trM trace of M 5 dag ol Byanadd

"MJ' norm of M b Dginacdl Hlae

40

y §



algadiall 3 7

o a8y cdaali Chgyag delidall (8 leadall sa ) Jaad

< anzall S
a, |a] magnitade of vectri a o el jldde o ‘u{
C, unit veeter in the -)—",—= 903 el olawt q’ Sdomg Al 2
. > g
direction of a
€,,€,.E, L, showalt slansly 8y Colganie ¢ 3¢
t. Vo g
i,j, Kk :\._...'v')K.g'JJ‘ )‘,l:...ﬂ ol Sy Solga S -A D
by’ by,bz ;.J)Ki-\“ )}u‘ GL’JL{ (e 4’.-1&5‘, QLSJG C\J sv:_.a ¢ o
e
:‘_‘t&:"-"‘u(ul"“m) bl oAl . P
a.b scalar product of a, b
axb vector product of a, b — P u-‘C"‘:“’JJ Q.:.J\ < pall - x[’
nabla operator S g+ 2 g+ L =)
v nablaope i - v

41



v @2, grad, @y gradient of ()
V . a, div a divergence of a
v xa curlofa

2
v Laplecian

O Dalembertian

PGt it
Py
Y Y Y
P A Y N
¥ oo T

42

Y
.V
Px V

P AV



dalal) (N gall) i) S8Y) g ) priall jga) (8

o Al (e 013

(hv-@v gy c o= J = (v 3B
() @) v=(om) (P ov): 9 Jlov icsy ol

P sty o Lok () v (b ) 68

Leigo o s e &1 gl A3 (P (o) ol (o) ¥
B () 093 (Y

éu..é,’n ‘)& el Ly ‘Jﬂt UAO)\JW
ol claadl )

AX  eied TSI e s
d, 3,0 el
dy e by

43

() ¥ ()
@

d‘g

(o) vl ¢ (u;) vig
Ye—or “—
(=) = (M

(=)0 = (e

(")u"‘;“‘:’



Ay e il S otz

%‘;Y.: o M il gt o dnta

o s Ll o At

€x o had q’a?.»,- o R
f f(x)dx 9ol (o) v JolSS

Qf%f(X)dx o= M= () v S

1‘5‘,‘_‘__’ g.A=Jb\S\5\ \ QSJLAJJ‘)‘-U‘JS;";)A)
5 2 £ L0
pd

M= ()N é S

JKIN Gsbms ¢ bl (381 lin O 31
V=u¢w v 6‘,\...;__’ 1 V'<u.-

(Convolution product) qilfd\ﬂ DV,

o? s () S ()3 S fs;u.;l

44

P8
Js

o5
s
228
o
o $(U)v f
o 5(°) *;f

-
()»

(-2

o ¥



(5= ) O8I T ssboany Libaus 4 e

o) ae BLE Y s 5632 ¢1) =

45

Ag 4

G



(tensors) <l el e, (9

2 Pommacld (ol ol -8t

WIS H e g ot Sl Oyl © Q
LU e s o«

Components of the Tensor o sl OlS | oo ¢ ap ¢ a2

S
ljlﬂﬁ;)tw o O;_))..lﬂ&)."-l.d\g,éﬂ & . 2
Inner product
BTN pp ear il b O all PP
Scalar product

46



P.(X)
4

P (X)
{

Y6.0)

Legendre polynomials A Slagds

J
J)»L”A‘,‘( YoV av=y) ‘J(\—";‘)-f:;- U-\'q=(u")_1&

v (V)oY (- ) W

associated Legendre functions @Al el
t
Y 1 ¢
(d=pt o Y \u=f‘d)‘(u~)cc-‘— S ==Y
oS J

Y

v =u’[,‘;r_—‘-(‘+d)d] + 02 V=02 (- V) 1 s

spherical harmonics Gy S A

!

~

Yoo =’r| «J) c“'“—’n(;-ﬁl:a-)bX[ =) Hd‘]r(‘ ')=(i'."l':’);l5
J

Pe+d)y b

U:u‘d)l»q.‘,s(dzl(|g...

A
Ve Ve d)da L VPl 8 1
O e e e

Hermite polynomials Calea Sbagds

RPN CI YRYOIIN PR TE SR KRN -.-i;—"n (V) =() o2
T ')u,,» v

(w)J&

() r&
J

() a‘o

ST RIS B

47



L, (X)| Laguerre polynomials 2t Slagas () 9)
Pl Ayl YN (v =0y (TP ) éf? “ =(u")§)
V=0e0+ P (0#- )+ 0P 0
L:'tX) associated Laguerre polynomials | A j.)’(." P (u"):d
SR (0= gt e Y (v=0¢ £) c(u-v)OOJL=(u‘)U
- E-f‘ $ )
V=P (P-) + 0P (V) H e e WDl
F(a,b;c;x)|  hypergeometric functions Lwddl 39 UL (J-g.,.‘y‘f)a.?
Vroyen+ht O} )
Gl Ty Ty to +\=(we-—?é~,-’sf)v
R P-w[—? (o b --z-l+:,a(u~- Vs sl gl oay
F(a;c,x)| confluent hypergeometric functions s ALl Lwadl 399 SULSYI (u»e-?ef )Q’J
v+ hyP .
U)w‘d)l’ d‘} C.. .+'Ju.__(_.._.._)_—__+wl.+ ‘:(u,a [ P)QJ
. (V+=>=)=>1 Y -
v=l e (e e
F(k, )| (incomplete) elliptic integral of the first kind ((L’Jl 2£) U JalSI (2 ¢ YY)
dj\j\ C)J\ o

48



E(k, o)

7 (k,n,&)| (incomple) elliptic integral of the third kind (r'u]'n 28) Ul Jals
el t;.]i o
‘.l
,|ol:J1LsaiLJl‘_j.-l§:Jl_,‘ {=(h—lkdnd)~b
) Pl AV (B0
(J‘;! O dyob el U‘“CJ"
r'(x)| gamma function sk "“f.';fa‘_g_,l.....’_, CJ[,‘JI ¢ et OV
v < s
(oo e YN ev=0)ye !J=(\+O)€,
: - e Y -
Ei(X)] exponential integral s T_:r Sobmss L_s..‘ﬂ oLyl
. Yo - Y d b s
rf (X or funct D5 [ e Gtk g Uadkf 01
erf (X)| error function < ‘_f_r\lL_s;_; Py
erfc(x) () o= 1) = Tl ol

yh Ja¥i t’Jl o r';:jl ‘?afl;ﬂ J"K:JU . s J.r-g ( b b

8 G g o ol gl LSl ¢ 15 p'la,-'d-\\({:(égd)abh

}:"l’."e}—\\“

(2= (d) ¢

(incompplete) elliptie integral of the second kind (fL'J‘ 2E) @ﬂju‘ J»‘L(JJ
Gl gl e

(£d)yar=(d)as

I '.-Ju;hcj) &b

(e

() Pa2

() e

49

~

~



{@

N, (x)

H (X

Riemann zeta function S ole 0Ll
2SR PO EP R
V< +t\"+tr +C‘ (C)J

cylindrical Bessel functions (of the first kind) s Ll fo UL

JyVi Q.H

it J k]
Bl dyo gy A ) -
(W+drdygle i

v=0e (W) e et o T
cylindrical Neumann functions s <ULAS| ¢l a1 Olags U131
glﬂ\ t;J\ A

B Aoy NP
Ton b—:—_rd () &

cylindrikal Hankel functions \ Ll JSola i)
el QJ\ ot Jmen UL )

. Q)

() P&+ & = () 2

M
() Po-(r) g2 =(MY

50

(L)

() &
dJ

()9




L(X)
K, (0)

Je (X)

1, (X)

l% modified cylindrical Bessel functions daall L,ZL,L“\J-U-’,-,;QU\JG"

() 82) LW = () @ 8 (D) @ o=
(o) P+

V=02 (470 -0 o+ oo e Bl gl

spherical Bessel functions (of the first kind) o 4 S s UL

Jda¥i C,..H

HINAY] d)l,- gﬂj () ‘w‘r’ %(w% )= ()W
7
V=2 [ +) d= "] 402t 460 Yo

spherical Newmann functions P cdag SI Oy Uit

G g o g S Jemanil 1

i
), ¢ F1=)
T+

spherical Hankel functions Ly S SSle Sl
(d..“ﬂ‘ tr.“ o LJ{,QU-_-—,,!OUW‘ 9“")

() @ o) 2 oAb b jap Bl &y SO femn iy

51

()&

() ¢

()

()0

() %

() s




Fo

Z

F(a,b)

sl lagas

il Db gas

s Glagas

Gl yall 53V Cadinndi ¢ gane

= Set O,

= set (U fi)

i=1

DA e zu gl (ulbie @3a5 Al Gl Ao gens

Sl il (385 il L) e sane

daania dael) oy Glicliaad 58N (o gain de gas
J » Jha AS gana

[ ol 15l e dliaia 400l Lgifidie 30 ) 58Y) de sane

52

"

() o

" Qo
8

NG



Z,(X)

B, (X)

HII (X)

X/A

st(F)

St(F)

H(x;y)

CP(N)

m (X, xo)

dad cleliady 1) joa) (11

Sl @y Gy ye 3l D ey ol g8

=Z,(X)/B, (X) o) £ \ () g
quotient space

commutation subgroup

open star of F

closed star of F

complex projective space of n

53

o sl L3l Syl

o il 1301 391 3 )

= qr #badl) Ll glgadli o)
el

Sl G UL A3 g
bl idadl 051

Gl 5 48y

ialall G 45,8

o2 Jl o 0 Lagisedl Gyio
Gl S bl i

o sbail) &gl & igedl 3,030

()2
)L
@) 2
4] o

B
Y,
(3o
e
[t ]2
©) ¢

(e g



Hom (G.H

O(n)

XUy
f

XVY

XuY

SX

2l e e b G2 I SULBYI el

o JIP e Laildt LY
orthogonal matrices O X043 e sdelacll Sliganall
attaching space O dblug g0 9 g dal 5 sldd
one-point union; wedge (daiy WP\LN) 02 zv—'u\‘-‘l{l
Smash product, (2 V o) \ (a2 x ) = 55l g0 9 g 8
reduced product '
suspension of X @ S

~ mapping space g sl o GLSYI Ladll
(301 Sl 3) G a5 M o gl Gl [ el ]

3+0

\+)*J ‘“‘J = iﬁ"":)‘” é)}'“‘

(LE- 1) B - (EL 4 ) S = 5501 Gy 4

[« he
(< he
g

o

e Vg
o O ¢

o? A g

oV

=10)

il JSaa i 46

54



RTINS NV L RS TRITR P

S o) s

55




don olesi jaa) (12
Ne° cardinal number of N Lonnhall JacY) de gana 8 i) sl vhb

c cardinal number of C 4l J2eY) A gas o 0 saa) .

n nth simplex 43,0 5yl A

X(x) |Euler’s characteristic Ly e (o) o

e (f,u) [evalution map sl ) s (6&6)[—35
Q first uncountable ordinal Ssiea b a2 Jy| 1k
Bico  |rank Hi (X) S b s [ (0 R
—8 e & a0 3 [
o (e Bl 8SH Chghia [
GO AL v Al A

T ol iz

56



event

complement of A

probability of A

sample

sample space

sample mean

sample variance

sample standard deviation

sample correlation cofficient

sample range

population

population mean

S2

57

Ny laiaY) g slbaay) jeay —13

3 dhala

K 3 dadia

(2 C 3 Jlaial
¢ due

d Cilial) o Liad

¢ A s e
& duall

¢ Aall (g lmall al V)

B Auall b ) Jalas
2 Al g2a
- ianyl adiadl
: il o i




population variance
population standard deviation

difference between two population
means

population correlation coefficient

rth sample moment about origin

rth sample moment about mean

rth poputation moment about

origin

rth population central mean

expectation X

expectation of X, giveny

frequency in class i

frequency in row i and column j

ith order statistic

02

m

IJ-’r

Hr

E()

E(X)/y)

fi

58

59

9

2

asinall s

asinall 5 jlmall il Yl
Ordine s sie G 3AD
esinall Lol ) Jalae

i Jya Asall 0 o)
BIAY

AL Jya diall ) o)
Lo giall

A hii Jya adiadll ) 5l
JaY!

eeinall (5 3S el (AN 5l
oo Qs

e g iy pal 8l u ad s
G S

A Spally s caall 3l

a0 Aglaasy



success in binomial experiment
failer » »

probability of success

» » failure
» » type | error
» » type Il error

Null hypothesis
alternative hypothesis

standard normal variable

estimator o f 6

regression coefficient

experimental error in regression

error in analysis of variance

€

59

yq

T

a3 3 el -l
cpaadl 3 A el 8 sl
Al Jlcial
Jaall Jlaal
1 bl e Uadl Jlaial
2 Ll e Uadl Jlaial
A shall Ao
Aad) A 4l
$ ol gale i
v i

)l Jalae

el e Uasd)

ol Qs b Uasll



Kendall’s rank correlation

Spearman’s » »

Sum of squares of x

Sum of products of xy

Number of rows in contingency table

number of columns in contingency
table

treatment in analysis of variance

Jacobian of transformation

risk function

loss function

probability density function of x

moment generating function of x

characteristic function of x

fs

SSx

SSy

R(0 o)

L(O ®)

F(x)

Mx(t)

B« (t)

60

SV

v

(e
)

©) P

Jsaisd il Bl ) Jalae
Olege 50 Lol ) Jalaee
o0 Sla ye g gana

s ) 5 g sana

aiaill Jgaa & Gghiall 2ae
il Joan S 3 22e
Sl s dalles

D gaill A sSla

5 hladl o s

5 jdll o) s

oo piiall Jlaa¥) A o @)
o paad sl (Y

o el aadll o Y



cumulative distribution function

joint probability density of x1,X2

joint cumulative distribution of
X1,X2

imperical cumulative distribution
of x

conditioned desity of xi,X2

joint moment generating function

cumulant generating function of x

factorial
function of

moment  generating

standard normal distribution

normal distribution, mean pu
variance O
binomial  distribution,  indexn,

parameter p

Student’s t-distribution

x2 » distribution

F(x) (@
fx XD | (qore o &
FO X)) (rome o
F(x) (o) O
F 01 oo
ST RS
(1) ) b
'40) (©)
NOD| (V)
Ne- 9| (g 8¢
B (n;p) (= O
«(r) SN

*? )

61

oo Liall S il o) 8

& Jlaa) At o il o) sEy)

2u.n clu.u

2

A jidall o gall algadl o) Y

o0 AS 1 gl Y

aoall 33l gl bl sl
el saladl o5l

alaall ct .Lu.n}mﬂ.a Lﬂ;at.d\ c_a_)}.\l\

2d

—_—
Loaaln ) S als

B LF XY



Fisher’s F-distribution

lower X? limit

upper X limit

Loopth percentile of distributions

bivariant normal distribution, with
Ha, U2, 01, 02

100 (1-0)) % of normal standard
distribution

likelihood corresponding to 6

Central X? random variable with
rd. off.

non-central X>  » »

Parameter ©

parameter space

uniform distribution on (a,b)

f(a, B)

X (1,0)

u(a,b)

62

(r L)

Ui

I

S a8
uj.ﬂl "_3 A
JeY W

Y&‘ g‘« ré‘ ‘é

Sl 5 (- ) e
Skl

P bl Yl

Sl s SIS i
L~

Orodall pn (555 oW 13 iz
}-5 ()

gb-l\ sLas

(o Py de ol o580




convergence in probability as n — o

conv,-almost sure, as n — oo

2

n—ow ooe—b
a.s .
11— ‘oo(__o

00— & Ladie Jlaial) )\

00—y Ladie XS5 4l &

dixe) Lo diad) Culeind caalll Ssa iy LY slael 8 0] dkadk

o Al e pmse 81 5ES ausi o <l LSy c5 5 e

5 sS A gl Ll 3y

3 e G daal o ey il LIY) o3 dael b @l La 12 daadle

sﬂ)\.ﬁx.\é} GJt*A‘;.IABJ:L\.\\.“ c‘)ya;w\d.\c .Jco\mmiw

ludall ey S AN Gl e dasa .

63



Al Al cleash g cdaa gl jeay (5

fek Lad e
el L 5 Ledl Jal s daall) Guldl) Clas g ey (1
IS bl Gan s e S el ) AL i gl jsey (2
:A0al A8l 5l bl jsay (3

Ol Gl 3l Al sl
ISl aally Aslatiall bl -

Ay el ghall s =

5 _all clws -2

350 5o 5 dpndalinadly Gleit el —o
s ally Bl ClaeS —

Gl gually Blati il —

Alall Al el 3a Bl GluS =

led ol ¥l i-ka

A5l s 4 £l 3l Bl CilaeS— (5
Sl e ladl g g ol e lelall sl ek —d

Lia dgdass Lo ¢ i cal sall oo JSE a5 8 08 4k 3dll bl

Al gal) Aadaidl) 50 5 8 gy A clally s S Jad

Doai Ua gati L Y1 Aale (S5 oS5 A0 A gay ant o3a g (il

S Gapall JISE (e e lehad iyl Al daph g i
syl gl alia

64



3G el e A8l oSl Aadlall 580 ) e M W ol e s

8 e 1 3ase 1 30 0l eadl o 30 ellaadl aud (e 5330 Ll e

O S ol G Gana el 134 sla 131 STy L4l plhadl 44
DU e de Sa sl 05 S Sl G e lly 5SS

Ll L8 b ) (o) g e Jals Lo 13gd cduzany o) S 28T b a3l YWy a s
Al VI Lo Le g cLingial

d gana palud) (e L}SA sl 3\,)3\.3)5.“ J}A).“ c@_m b ?G 24
By Gagm deal Al ) ey Olge (S omal aall ey ¢ a8 S
Cllall b Wl il sley et Sl ve sl GLdal ey e

bl gl ) aiase ae ccanat alas ) 5 51Y)

a0 ) bl sl g e 2EAL (s 3 g1 yanlls
Chg g Aalall JIVL el e 1588 g oy oall saaald) JISEY)
LAdla )

65



LeilicLiaa g (g al o el (WY chaag -1

doulad) cdaa gl i

Unit symbol Unit of gy o L daa gl
meter m length L (J)Jshall 52 s . il
kilogram kg mass M & ¢ é ol i)

(<) A< sas gl o 52 5L
second S |timeT (0) ol 32ns o Al
ampere A | electric current el i )

(<)
kelvin K temperature 0 (2) & d Qs
mole mol | substance N () sl e Jsal
candela Cd luminous intensity J () 3L sas 3 Al




d)ii Slaa g

radian

steradian

rad

Sr

plane angle

solid angle

M”M\ 4.1}\‘)3\ 3aa g

daadll &.U\‘)S\ 3da g

daa)

67




deci

centi

milli

micro

nano

pico

femto

atto

L1y =41

2'17 = _ul

lv = 1

21y =x1

1y = 3

\A.\'=\[‘

68




deco

hecto

kilo

mege

giga

tera

peta

€xa

da

lv =21
21w = —al
Mly=_<1

21y = 51

Bly =cul

Blv =<1

69

G

-

Ka




Ade Olamy . ¥

a5 RN LS
(56 JS5,0) [N uvrr.\. \ ux.r \|H, ;A hert: 78! frequency 23700
L g &E.m S S s 0NN 0 pewton sl foree _ , 33l
Sl JS de s 4/ OV=o \[pa | pascal JLJ pressure, stress, strain A&} (sl Y1 ¢ el
S PO = z\ & oule Jydl energy, work, heat 53 rrL_ ¢ Blall
LWl 3 der rv./m‘, =4\|W watt byl power 3yl
LUael &Iy dy|c | coulomb syl | elec. charge L3, Lt

70



TNy oo.:ﬁoiv:_
sae e Ansuap
P xny
Fie | 30UBIONPUOD
™y | . ourIsIsAI
—33£Q¢N a5%r) uededes

Iz iriey ins? Ay , 2510 9AJOLUOIIOAD

«“O ¥ UOISUA) * 35uL 9P [enustod

TWI. renusjod

Dkl

lind

s

,Fnu

e

lisdhe

Kruay

elsa)

13gam

SUIWAIS

wyo

peiej

oA

(3.

N

qm

T AV At
,\uu,j/&.«.}%ﬁ\\b
V=V o doaty
V=0 e 12H1E2
=\ ST ol s

Ve =G\ O ST oo

Vo=VA\G sl

71



oAls\ ) AN
i kS 1g5. a1 = 50
s S50 ,4(33:
LW § sy .,_v/,u&t
(ks IS @S\ V=
A S il V=i

..

T VrxVivnia=Gp

Yv..

¢ Yy xV1veV =0

Mo

degree Celsius _pmndr &

lumin

lux

bequerel

gray

sievert

su

gl

S

s Jes

I I |

g 0 g8

FRRURIT PR

s

Celsius temperature

lum. flux

illuminance

activity

dose

«  equiv.

energy

atomic mass

PRV IOV Sp T O

5LV s

R

i

do Al e S

Glall

i s

72



ek )1 i

<re im0 IpTSTY

Cere i@ 0 ipTS™y

ainssaid pmngg

uls

Tialae

1eq

sasxed

A g
= od

o oy

’Jﬁu>f\.¢
o = oLh Lay) i

VEO=2 AV AbO b3 ,x:w

73



mile Jadll

day e 33, 4840 = acre oadl)

| a1852 = < al| n.mile < | Nautical mile @ Jaall
dadld ¢ Al claag -3
2@177 = )S“ A J_\ are JS!\
Jlvvy=j_al|Ha S | hectare DSl
3w lvwyw = 3l A litre A
Al & gay Jue = 5.ial)
A I | angstrom a5 sy
dB J: 2 | decibel Sl
gal Je | gallon Ol
bl » | barrel Jra )
"3l agy | ° da )
"3\.;4}.\]\ 'edﬂ\ '&JJL} BJJL}M

74



plane angle

sdid angle

length

breadth

height

thickness

velocity of light

velocity of sound

diameter

radius
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length of path

surface area

volume

velocity

angular velocity
acceleration
acceleration of

gravity

angular acceleration

S A

uv, w
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mass
mass density

relative density

linear density
surface density
volume density
force
momentum
moment of »
angular  » }

linear momentum
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mom. of inertia

mom. of force

weight
pressure

atmospheric pressure

constant of gravitation

poisson number

modulus of elasticity

modulus of rigidity
shear modulus

bulk modulus
mod. Of compression

power

moment of couple

h

atmos

G

G
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normal stress

shear stress

strain
linear strain

shear strain

volume strain

dynamic viscosity

kinematic viscosity

surface tension

potential energy

Kinetic energy

mass flow rate

volume flow rate
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period

periodic time

time constant

damping coefficient

attenuation coefficient

phase coefficient

propagation coefficient

wave length

wave number

circular wave number
frequency

frequency, rotational
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frequency, angular

linear expansion coef.

surface expansion coef.

cubic expansion coef.

quantity of heat

heat flow rate

density of flow rate

coef. of heat transfer
coef. of thermal insulance
heat capacity

specific heat capacity

Qo

M

C
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Spec. h. cap. Under: Cp . Culs dakia ial due gl Ay ) el dald)
constant pressure d '

» » » volume Cv gy Culh ana i Ao il Ay ) el dad)
» » » saturation = Cgy gy g Ldl s Ay )l dal
ratio of spec. heat cap. - Jae gl By ) el daldl dus
absolute temp. T,0 z dsthdll 4 ) sl
Celsius temp. t,0 E ol 4y )
Pressure coefficient B o bl Jalas
Relative coefficient Olp U/ il Jaziall Jalas
Compressibility K o= dhalacaty)
Thermal conductivity A o Aol adlayl
Thermal resistance R S ) el dglaal)
Thermal diffusivity a, k g A el A i)
entropy S z ke y)
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isoentropic exponent

specific entrepy

internal energy

enthalpy

Helmholtz free energy

Gibbs » »

specific internal energy

H, |

A F
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electric current

charge, quantity of elect.

charge density (uol.)

surface »

elect. field strength

elect. potential

pot. difference, tension

electromotive force

elect. flux

» » density

charge density (linear)
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current density

permitivity

capacitance

relative permitivity

elect. polarization

farad

electromag moment

»  energy density

resistance (to d.c.)

ohm

reluctance

permeance

impedance (complex)
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modulus of impedance

susceptance

power

magnetization

magnetic induction

mutual inductuance

self »

mag. field strength

mag. vector potential

mag. pot. difference

permiability (of vacuum)

mag. flux

mag. flux density

Unm
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relative permiability

coupling coefficient

mag. susceptibility

relative susceptibility

mag. polarization

Poynting vector

velocity of propagation of

elect. mag. waves in vaccum

conductance (to d.c.)

resistivty

conductivity

phase difference, displacement

reactance
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admittance Y A AN

modulus of admitance || dadbadl jlaa
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frequency

angular »

wave length

wave number, repetancey

circular repetancy

radiant intensity

radiance

radiant exitance

irradiance

emissivity

spectral emissivity

at spec if. wave length

f,v
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directional spec. em.
luminous efficacy
spectral » »

max » » »
luminous effeciency
spectral » »

CIE » tristimulus values

linear attenuation coef.
» extinuation »

» absorption coef.
molar » »
refractive index

radiant energy

E(L,0,9)

K ()

(J)s

(D o=
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rad. Energy density

radiant power

radian energy flux

Rad. Energy fluence rate

spectal conc./ rad. Energy

Stefan-Botzmann Constant

first radiant constant

second radiant constant

luminous intensity

»  flux

quantity of light

Luminance

Luminous exitance
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C
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illuminance

light exposure

chromaticity coordinates

spectral absorption factor

»  absorptance

»  reflection factor
S~
»  reflctance
-~
» transmission factor
>~
» transmittance

» radiance factor
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period

frequency

angular frequency

static pressure

sound pressure

sound energy density

» » flux, power

» intensity

sound pressure level

» power »

Ts

f.v
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time constant el cull
T P
relaxation » A e
logarithmic decrement A & i sl il
sound reduction index ~ srgall et Joleo
R L4 o
» transmission loss o saall dlail] az
reverberation time T O w3 Al e
loudness level L " 3 leal) s s
loudness N z 5 \VEN
wave length A J dagdl Jgha
wave number k 17 o> sall 2aal)
mass density e & Al 44l
sound particle displacement 4 3 4 geall Al dal
» »  velocity u & i geall aveall de yu
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sound particle acceleration

volume flow rate

velocity of sound

impedance of medium

acoustic impedance

specific »  »

mechanical »

damping coefficient

attenuation  »

phase »

propagation  »

dissipation  »

reflection »

q.u

Ze

Zs

Zs

Zm
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transmission coef. T Al Jelza

acoustic absorption coef. a ~ gl (aliaia¥) Jolae
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tice vector

iIndamental lattice vector

ciprocal lattice vetor

iIndamental recip. lattice vector

ttice plane spacing

agg reflction

der of reflction

ort-range order parameter

ng-range » »

irger’s »

rticle position vector
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equilibrium pisition vector of ion

displacement » » »

circular wave number

Fermi » »  »

Debye » » »

Debye circular frequancy

Gruneisen parameter

Madelung constant

mean free path of phonos

» » »electrons
density of states
residual resistivity

Lorenz coefficient

=

K, q

Rt

Qp, Kb

Wb

v T

€, Le
NEg, Q
Qr
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hall coef. AH, Ru (W Js Jalaa

thermo electromotive force E -3 45 a5l Aadlal) 5 g8l
Seebeck coef. S p Sl Jalas
Peltier  » I - il el
thomson » urT v O gt Jalaa
work function () O Jasll o) 8
Richardson constant A B Cpmd_pihy il
Fermi energy Er, er =k e il
gap energy Eq = 5 el dals
donor ionization energy Eq Ch ol ol 28l
acceptor » » Ea ; Jasidl ol dil
electron number density nn_ & iy AN aae Al
hole »  » D, p+ cg Gl gadl) dac 23U
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insic number density

or » »

ptor  » »

ctive mass

ility ratio

xation time

ier life time

usion length

hange integral

ie temperature

| »

er conductor transition temp.

modynamic critical field strength

Nd, Nd

Na, Na

Tn, Tp

L,Ln,Lp

Te

TN

Te

He
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lower critical field strength

upper » » »

super conductor energy gap parameter

London penetration depth

Coherence length

London- Ginzburg parameter

Fluxoid quantum
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L e ¥ el i -

Reynolds number Re of Salsy 2ae
Euler number = Ke b s
Froude number Fr I 23 g 8 Jac
Graskof number Gr R4 o S s dae
Weber number We 4 ud e
Mach number Ma @5 Fle 2e
Knudsen number Kn K4 O e
Stranhal number Sr & Je) yiw 2e
Fourier number Fo 4 4y 58 e
Péclet number Pe af 40 aae
Rayleigh number Ra QJ& PATPILTS
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usselt number

anton number

urer (etc) number for mass transfer

andel number

hmidt number

wWis number

agnetic Renolds number

[vén number

artmann number

owling numnber

ebye — Walter Factor

Nu

St

Fo* (etc)

Pr

Sc

Le

Rm

Al

Ha

Co
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proton number }

atomic  »

neutron »
neucleon »
mass » }
Plank constant
Bohr radius
Rydberg constant

Hartree energy

Larmor angular frequency

nuclear precession angular frequency

cyclotron ang. freq.
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fine structure constant

electron radies

Compton wavelength

MasS eXCess

» defect

relative mass excess

» » defect

level width

activity

specific activity

atomic mass unit

(rest) mass of electron

(rest) mass of proton

le

A

Ar

Br
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‘est) mass of neutron

lementary charge

1agnetic moment of particle Or nucleus

ohr magnet on u

uclear »

.
)

yro magnetic coefficient

uclear quadrupole moment

uclear radius

article angular quantum number

otal » » »

pin (intrinsic) » »

rinciple » »

us

HUN
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magnetic quantum number

packing fraction

binding »

mean life

half life

decay constant

alpha disintegration energy

beta »

Mol e
f <
b 0
T —
Ty 2/14
vl d
Qo | ©
Qe | &

107

haiiall LS s
il il Jale

Lad 50 Jelas
PRENES

iaall el

Dlaiy) s

Ll Il aslda

By Pl a8t



Gl cilelad) g Ay g sil) cloladNly (Bl el jgay —d

Cross section o
total cross section o7
angular — »  » 00
spectral » »

» ang . » »

macrosopic »  »

total » » »

cross section density

total » » »

half — thickness dip
total linear stopping power S:
total atomic stopping power Sa
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1ass stopping power

)e energy loss per pair formed

)e energy loss per elementary charge

bination coefficient

ion coefficient

on coef. neutron number density

ef. for neutron fluence rate

ef. for neutron flux density

free path

g down area

ons

jon area

n energy

Sm

Wi

Dn

dg

L2

L2

MZ
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resonance energy
particle fluence

»  flux rate

»  fluence »}
energy fluence

» » rate

current density of particles

linear attenuation coefficient

mass » »
molar » »
atomic  » »

mean linear range

» mass »

linear ionization by a particle

Er

U

Um

Uc

Ua

Re

Rm

Ne
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total ionization by a particle

mobility

ion number density

neutron » »

»  speed

» fluence rate

»  flux density

total neutron source density

slowing down density

resonance escape probability

lethargy

average logarithmic energy decrement

slowing down length
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diffusion length L uzd Dbyl Al
migration length M Jd Jlai ¥ ddlie
fast fission factor e u’z_; ol Jaiiy) Jale
thermal utilization factor f - sl glay) Jale
multiplication factor K o2 dicliadl Jule
infinite medium mult. factor K, e AU Ja sl dseliad) Jale
effective mult. factor Kot _’ub Jladll dieliad) Jule
energy imparted e eh sUazall 23
mean energy  » é ;E slaxall A8l Jau gia
specific »  » 7 ab slarall due il A3
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neutron yield per fission

» » » absorption

non-leakage probability

reactivity

reactor time constant

activity

absorbed doze

doze equivalent

abosrbed doze rate

exposure

exposure rate

XO
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lative atomic mass (of A)

lative molecular mass

imber of molecules (or other entities)

/ogadro constant

olar mass

» volume

»  internal energy

» heat capacity

»  entropy

Imber density of molecules

olecular concentration (of B)

ass density

»  concentration (of B)

A

L, Na

Vi
Um, (Em)
Cnm

Sm

Cs

Qs

115

Aaadl) 4y 3 AL

Al 444 el Al

O—e LA ye j) Gl el

(C'_a\ 2a
e bl C

Al sall Al

sl e

SRR ERPR BT
Al sall Al all 4
el i

Spaaall il 5all &

(— salall) Asall S
A1) A

Al



mass fraction (of B)

concentration (of B)

volume fraction (of B)

mole » »

molarity of B

chemical potential (of B)

absolute activity »

partial pressure  »

fugacity of B

standard absolute activity (of B)

activity coeff. (of B)

activity (of solute or solvent of B)

relative activity

X3

bg, ms

Us

AB
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osmotuc pressure

osmotic coeff.

stoichiometric number
affinity (of chem. reaction)
standard equilibrium constant

mass of molicule

electric dipole moment of molecule

» polarization »  »

canonical partition function

micro canomical » »

grand partition

molecular »

statistical weight

p.u

1
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molar gas constant

Boltzman constant

mean free path

diffusion coeff.

thermal diffusion ratio

» » factor

» » coeff.

proton number

elementary charge

charge number of ion

faraday constant

ionic strength

degree of dissociation

€,A

Kr
oT

D+
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electrolytic conductivity K, 6 ) *HNECRVEN ISP |

molar  » Am of A gall Aalia gall

current fraction (transport number)

ts A ) salall Ll A

C:

of ionic substance

119



L glassh) yualinl) jsay

(4 jzf)i sl s :jj;\
8 | oxygen 0 j i oS | 8
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68 | erbium Er g 5 asuy | 68
76 | osmium Os s o | assend (aszel) | 76
77 |iridiumir | Ir v | sy | 17
85 | astatine At | | G ool | 85
89 | actinium Ac | s e asiinsi | 89
95 |americium | Am | e a asplual | 95
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99 | einsteinium Es g o e.u\_\...u\ 99
4 | beryllium Be - - asal 4
5 | boron B o o s | 2
19 | postassium K 5 5 o 52l 2 19
35 | bromine Br By 3 a5 35
46 | palladium Pd Al aly o 5a 46
56 | barium Ba L L asab 56
61 | promethium Pm Cia a o sisa s 61
78 | platinium Pt Cu it oou| 78
83 | bismuth Bi 3 3 3 a3 83
59 | praseodymium | Pr g " o 53023 gl 33 59
84 | polomium Po o ol assis) s 84
91 | protactinium | Pa oh oSy o 52355 5 30 91
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94 | plutonium Pu & b a5 55 sh 94
97 | berkelium B4 o Sl a5l 5y 97
22 | titanium Ti & o o sl 22
43 | technetium Te & oy o 5 43
52 | tellurium Tl & B\ asy sl 52
65 | terbium Tb i Y o s 65
73 | tantalum Ta G B o slisls 73
74 | tungsten W o P R E 74
69 | thulium Tm & & asilsh 69
81 | thalium Tl & B asdti| 81
90 | thorium Th & 5 Vg 90
31 | gallium Ga Ia s asila 31
32 | germanium Ge A A assila ya 23
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64 | gadolinium Dg 2 2 assilgan | 04
26 | iron Fe z z s | 26
30 |zinc Zn ¢ & Ol 30
66 | dysprosium Dy | cu | wu asiygyma| 00
79 | gold Au 3 3 wwd| 79
37 | rubidium Ab g A PR 37
44 | ruthenium Ru o oyl asafisy 44
45 | rhodium Rh o A o533 45
75 | rhenium Re o o assiy 75
82 | lead Pb la B Uaba 82
86 | radon Rn | i osd,| 86
88 | radium Ra 3 3 assd,| 88
33 | arsenic As 3 3 sy 33
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40

40 | zirconium Zr B K RS

54 | xenon Xe 3 Bu osy| 4
80 | mercury Hg s B &5 80
14 | silicon Si " U osd.| 14
21 | scandium Sc Sl ol o 521lK0 21
31 | selenium Se s s assla | 31
38 | strontium Sr g™ g™ o 54 ias 38
55 | cesium Cs W W o5 55
58 | cerium Ce - - o 53 i 58
61 | samarium Sm Lo s o 53 lans 62
11 | sodium Na Ua e o523 32 11
9 | fluorine F Js Ja S| 9
15 | phosphorus P 8 5 s 15
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23 | vanadium \Y/ o E o spalié 23
47 | silver Ag s o i | 47
87 | francium Fr gt gt o sy 87
100 | fermium Fm od od P 100
50 |tin Sn 3 3 IRVOR 50
6 | carbon C & 4 osS| 6

16 | sulphur S S S cuy,s| 16
17 | chlorine Cl < < ek | 17
20 | calcium Ca < < o saulS 20
24 | chromium Cr K S a3 S 24
27 | cobalt Co | « S ol | 27
36 | krypton Kr oS oS 05 S 36
48 | cadmium Cd S S JPTRTS 48
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96

96 | curium Cm RS oS PPTRYS

98 | californium Cf s s a5y 5ilS 98
3 lithium Li KA &l asdl 3

57 | lanthanum La o N a sl 57
71 | lutetium Lu ol o o 54 ] 71
103 | lawrencium Lr B\ B\ o spaii ) 5) 103
12 | magnesium Mg e L o spaaiie 12
25 | manganese Mn e e ilaie 25
44 | molybdenum | Mo ™ 5 o 55l g 44
101 | mendelevium | Md e Caie o saiilyia 101
7 nitrogen N 3 O Cpi g g 7

10 | neon Ne oy o o | 10
28 | nickel Ni & & Ja| 28
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41

niobium

Nb

41

60 | neodumoim Nd p] P o 520 533 60
102 | nobelium No 5 5 aslisi 102
29 | copper Cu = - olai| 29
93 | neptunium Np BX ol o 5 g 93
1 | hydrogen H - iy o |1

2 helium He < b o salaa 2

67 | holmium Ho 5 o saala 76
72 | hafnium Hf oA A a siida 72
53 | iodine I S @ dg 53
63 | europium Eu < - JPRYe 63
92 | uranium u 5 5 a5 ) 50 93
39 | yttrium y < 5 a5 S 39
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70

yttribium

yb

L.

p oA

70
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