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=a+b +c —3bc —3ab —3ac +9abc
uu¢abceZd51 flaf ®B,e)=f(f(a,b),c) Ol Cuns
7 e Al il LS Aaaa Al Adee S5 f
& a h i ZxZ -7 AdhaMa_Aultd el dai(q)
o—Sy h(3,-2)=3|-2[=3-2=6 0. h(a,b)=a|b]
aa Al cand AN p(23)=-2(3}=(-2)(3)=-6
) a,b,c ceZ oS \.':‘1 c@.\l\ QJI z\au.ﬂl.z K

h(h(a,b),c)=h(ab)|cl=alb|c|

h(a,h(b,c))=alh(b.c)=albl]c] 3
Aaaly 0 sS3 fp Al A5 dleall Y
JAxA|=16 SN . A ={ab,c,d} ver—i ¥-F-Y Jlia
ldee 4 sapglc fiAxA 5 A4 puly 4 22 pydlildag
ole g Aoy Akl Lo cileal 2o 3aa®) 4 e dilia Ak
< g(b,b) ¢« gla,a) A oues S &l ia) day l 2o g 4l alai 4
A 47 -4=16-4=12 x2udd]l o(d.d) 5g(c,c)
Q@Uﬂ!aﬂ,x;‘_—y ¢ (x’y)'é_)}a.“u_‘s AxA ‘;J;:_'i)n
O ) (e A oS e paanaS Hdiad O Gaag 12 Waxe Ayl
= zhias JUAd Jaaw e | a2 S ol e (i e
¢ g(a,b) dAn ¥ pualiall a6l S5 3y g (a,0) =g (b,a)
Mit_\__puuﬂ_g(b,a)_“.m.l bdiaiyd LJAU_,S.Juig__\A.:._.J.m.\c
4_7..'”%:6\Aaa.ag:dl}audlohcydﬁabl,ﬁsﬁqjawg

A =40 00 A4 e Y i) R e 2 o
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AL LSS U [ g xA o> B o YT Ui
Sflax)=a=f(x,a) . aed J&Ys
f i ZxZ —> 7 Aiaall A gl A laadl i (1) P YFIY SLia
Cua cataall g e Oc,_n..a]l;.\a.“l.'ah Jab)=a+b <
O a @A..aax.dﬂ
- f@0)=a+0=a=0+a=f(0,a)

f OS13f Caa alae 2 Y () Your-Y(Jle i aul i Aually (o)
& a-x=a & f(ax)=aaeZ g¥4li x slaalyl
Y f(x,a)=f(0,a)=0-a=-a#aq 33 Sy, x =0
= il 1
g AxA >4 variiy 4={1,2,3,4,5,6,7} v=ar4(z)
sda  g(a,b)=min(a,b) 3 pall 4 jadf il 108) Lleall
058 aed ¥y Aaalay iy 450N Al
g(a,7)=min{a,7} =a=min{7,a} = g(7,a)
AL O tlee LS80 YY-TLY JUe s (7) () ol all 8
UJ@JM‘WQ&(@)GJ#‘Q.%@MM@JSQ&
LAJJJJAJ\J‘Mﬂ\*LJBAHu.AJ_\S‘LQJU‘,&LJ‘uﬁm
d\}w}\ ‘Muc.ﬂ\.u\_xyh
f oS utmlw [ iAxA > B Gask Yrroy i
L'\JAJUJS.\JJ\AA.“ l&uu.llla.nl.g.]
Cusy x;,x, €A O bt daa e S £ S 1Y Gl

aed (JS.\ f(a:xl)zazf(xlaa)

aed S f(ax,)=a=f(x,,q) 3
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) e aall 4a X, 3 A L.?_ﬁ‘}m._us X, ui_)\__ﬁn-\.i
UIA_AJ X, 8 X, AW e S Y .f(xl,xz):xl
o ld O3S f s x, =x, OsSdlddas f (x ,x,)=x,

.J.\AJ

L 4 e iliiddee £ dxd > B el FE-FY Ciygas
Maged ijaﬂunjﬁauauqa'e/j ).\Aa'a.“_eé.}_l.:;a‘).m.'\c-
Sf(a,a)y=e=f(a'a) IS

Tables Jylaadl
OSade ganall o 40N ddeall dpgiiall cile gonall dpnilly
abie QTS Adeall Jgaa ey Jg2a Boh (e Ledy a5
0338 dsaadl Jlu o iy Jgaall Saae Y uyy S Ao pardl
iy o sy e ‘JJJ-?J‘ u-“"l aliall ST C)‘ (g b shaall
i Al
48 pa £:SxS S 5 §={0,1,2,3,4) Lo Ve_r.¥ Jlia
(o WS
x+y if x+y<5
S x.y)= .
x+y-5 if x+y=5
Gk oo Adandl 228 i (S5 § (e A dlee (555 10
AU J sl

W= SIS
Falt o= SO
Ol ra| =] =

— O bW NN

B [ S ] W] W2
WIN e | D] |

Y-YoY Jg
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dlaall o Adaa e A pguay LitSay dale diuayy Al £ o paal
Jsaall sualie S 13) Jadh y 13) Adlag} 0 95 J gang A8 jaall 400
¥ S O fa (o3l a1 Jgnalt ladl dudlly et 4000
Jinal (e e 8 M ey Slod e

dalae ddlSiddee aS ¢ 4 = {x,a,b,c,d} Uil Yo_¥_¥ Jua
fulaaxld 055 4 =

fx,)=y=f(,x)scf AxAd > A sariJall
aslll Lia YVLY Jgan ALS Joom f JSGUKey, y e K
AN A8 all 5l (x,0) (o LaS (YT AS pall (o x s Aaatll
e dS Alae paie x Ol AEa B350 58 (d,x) B LS
3k gL Lds) (S 16 Ware g Jsall (B s AT yualiall

Asadll 4 paliag
f|lxa b c d
x |xa b ¢ d
a |a
b |b
c |c
d |d
YooY Jeis

L el )9S x Cun 4 o Ailes Ll Adee 510 2245 el

2 4
g ike 56 dlalad Ly 50 =557 (%00 o
aa gl p i lgd 0555 4 (e dilis

517 _ ( 5] 516 (5J 552120511 _ (5) 551
1 1 Al

Sagr o3 g enfanled 4l il Al e
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st _ [5]510 _ [5)54  5(2-)/2
1 1 :

Aoy 4 dlee
| Algebraic structures 4l Al

pan Biad uay YIS A Llee aa AN 52 Ao genal
Ll by de sannal Ylia pini 5 50 3l 4y i 4y (gands o gl
* E«.:_u\_m\:\.ﬂ.\.uj\c_a G 4l e :LDJAAA.“ .BJA\J@L'&&___\SAG
il g * A A Leal) dsunilly Ailin Lo gamall CulS 13} 535 o
G &t paie JS5G b dlan paic Lgdgdaaly * 40N 4 lell
OLe a_j]h._al * 2.}.11.13]‘ 1__314:.11 LY \.3! EAK u_l:: b ohe (i gSaa 4l
AN B a5 (gansi 5y 3N

S O O Gyiles g e gana (e (ST A i (A SLa
O 3 3a) Jall g rencall Gllaill ddlall 5l oda o ALY
Cl 3l o yaadl el ebutad S Iasl A et Sl A jal)
el 0 J 5V

Tl

MDD cAxB QS eB 4 e ganall ¥ILYLY Ciy ad
pasl)) ol (a7, (a,h)=a 2o 7, 1D > A pul
wp D —>B ol M J W Slaa¥i e projection (datiwy!
_g.al.*d\ ‘__,;:'\JAY“_,.\:M!W j[B(a,b):b WITEN
SRS o g, D =4 xB O8I laads
UAJNJB =[132:3:4} 3 A ={1’V,.x ,y} U‘Ji" rv""" d‘:l.l
A SO D ={(x,1),(x,2),(x,3),(r.D,(»,4))
Gisy 7, :D >4

r,(x,D)=nm,(x,2)=nm,(x,3)=x
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T, D)=m,(y.4)=y 3
i ol anl 8 i 7 (D)={x,y}cd o}
Olaxd 7, :D 5 B YAl

¢ 5 (x,3)=3 <mz(x,2)=2 <az(x,D=m,(y,1)=1
ol Bivall 138 03y 7, (D)=B M 7y (y,4)=4
A

A cganall p iy 4 =B =R pa i, FAY-Y Jlta
O—edfadegpandiad D Y. D={(x,y):y =x%}
G (. Y =x? @Ml@‘bﬁig#gﬂi Lﬁ.‘.ﬁ‘fl@\,ﬂuﬂl
Lia (3,9)dhlla s D o At oa e 3l dal Gl
7y (3,9) =9 Win ¢(3,9) abiill Juall SaaW e 7, (3,9)=3
.(3,9) Al gabiall  Slaal

A0S, Mg (D)=R=4 «JE 12 duailly
oy Al er, (D) =[0,00) c R &5 aay galal L
J—iall e e AV palal TSl ) B,
o T (2,)=4=75(-2,4)
e gaza 4, 4,,...,4, 08 LS bl o gda g i OV

-

S <iy<..<i, S— {i,i,,. i, c{l2,...,n} 3

. .m=En
M 8D 4 x4, x.. x4, J—S13
5 pa byl 7:D > 4, x..x4,

e Dbbus 32 05% 7(0,4),..,0,) = (4, ,0; 54, )
ordered n- 45y i g (pans D pualie | j 4o 0 ‘—\\-.Sﬂ‘
e eare O5S (D) 2 raixdl tuple
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A3) A alt Ll se |8 Al 8 Lpagads 6 lay et Jaflundll
watwgﬁQ%MJjﬁﬂshy@ﬁ@J G(HM‘
tubéUn.\‘_;l: C.u__d.:ﬂ:\_a.s.n‘,;.“ {.J..Lz.\dhua
sal el la iy L Cile ponall Ao daals & FA-F_Y Jla

Dl

il M aadd L g Al el Rl ol )l de gana = 4
byl o L oy (Al Sl A eland Ao gana = 4,
gl M sy g5 A pliac] Ao jana = 4,

Ayl Jgumi Y 55 D plagd) iy s e gana = 4,

@ Slbadl D 4 x Ay x Ay x A, Al Sl Jsaadl i

£-Y-Y Jyaa
Juail) | 3l Dl el | il 8
A aaalf [ Jualiill Qlus | MAT11
B LPERN [ Jualidlh Slas | MATTL
A Jole I Juabitlh s | MAT12
B R I Jualidlt e | MALT2
C SUEN I Jualishh Clus | MAT12
A hlaaa | I Juatidll s | MAT3
£.Y_Y Jusa

ANl @l bl 3208 Gk et A, A, A, A, e gandll

ot e JS 4 a3 (e ey 920l 5 relational data base
0¥ Jsan b A, x A, x A, o D biva list 48 oy D



-142 - Ll (st 530 AGH G

Jiadll WY [ el o
A 2al | MAL11
B 2 | MATLL
A Jole [ MAT12
B s | MA112
C Al | MA112
A sihae | MA113
oY_Y Jgia
A x A, Slo D Jaiue Ay 1-V-Y Json
oA | il a8

I Jualiill Glua [ MALTT
1T Jozliih cla | MAT12
T Juslidl Glua | MA113

TP Jas

b T ) Ll i Jiail (g AT 8y jla 1YL 40-T-Y (Jglaa
oo el Lii€ay 1YY g0 7Y J ghaall Lidae ] 13) €2Y-Y Jsan
i-T‘-Y dJ.);.
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Po¥ el

m‘ Hﬂ‘ JQ.J‘ -3
L-01] (@ [11] &) SRR U0
[-2997 (9 J2991 ) [-01]1 ()

1 1 1 1 |1 .
I HEICIREERIRS
ad gl sl o Aoy dagaa 2o 5l LM dagaall Mac'Y) 23 g -
Blaaalt Aailily fag il g damas slae | Aayiia 3 gaa
.1,0,1,1,0,0,1,1,1,0,0,0,1,... ()
1,2,2,3,4,4,5,6,6,7,8.8,... (<)
.1,0,2,0,4,0,8,0,16,0,... (z)
.3,6,12,24,48.96,192, ... (3)
15,8,1,—6,-13,-20,-27,... ()
3,5,8,12,17,23,30,38,47,... (1)
.2,16,54,128,250,432,686,... (1)
88 ={1,3,5,7} Sun (Il g sanall daf AL Y

D A () T

Jjes | jeS
Y1 . T1E
jes jes

b Lok Apuavia ) gia Yy ganall dad ala -

8 , 8 ,

Y2 (@ .Y 3-27 ()
j=1 Jj=0

Y23 ) Y3 (@)
j=0 | =2

7
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Ailiedgliidee f:Axd >4 5 A={a,b,c} sari-0
Aaaby cugd £ of il Qe et el Jgaally slans 4 e

fla b ¢
alb a c
bla ¢ b
c |lc b

5 peally 2l Bl RO e £ (R XR -3 7, s -
| f(@ab)=[a+b]
sl £ da (b
b fda (@)
Pulae paie e f o (0)

o Aflia LS Ldee 5% f 1 ZXZ > 7 aid gl e JS -V
Aaaly gl Aoy £ il 13 Ledlla S b aaa 7

S @x.y)=x+y-xy ()

S (x,y)=max{x,y} (<)

S xy)=x" (@

S y)=x+y =30
falaa yuaie Led (V) (el 6 daleall 00N cillaalt e sl -A
A =S5 pasii-9

T1AxA| p(h

[ iAXA > A 2 aS ()
94 o dilie Ll ddae K ()
eliag dlaa 4508 dlee asS (9)
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A ={x,ab,c,d} k-
Pf(ab)=c 33 4l flbaigiide £ ()
futaex W (1) b pusl s 00 S (<)
Talase led (1) (b pul sl 00 S ()
ol () o puala M e S (3)

AallAlE e of aal AN A 0N e gaaall cuilS 13} La 2as o) )
ic gaaall o3a (o gtal HBLS aa ol (aall AL Cile ganll
Asghall SlaeY de ganay
10 (e ST damall sl ()
AL 4 il dasiall dlacY) ()
2 50 O Aagall saei) @)
10 Slicliae daaiall eI (3)
O S8 aliay 5 o %y Y (I Angaalt &y sl sl Y1 ()
4
0 552 U il dudua IS ()

G dS 7, (D) s, (D). A=B =R garii-¥
. D c A xB Lul dle seadll
D={x,y)x=y"(
D={(x,y):y =sinx} (<)
D={(x,y):x"+y’=1} (r)

Jer—alal 8l » 1<i<5¢ 4, par—diiY
Con D Ay x A, x Ay x Ay x As



G slaad S5 w Spxkind) 4 UV W XY ,Z)
D dpa A, =A;=4,=A45=L" 5 (Y il

- »
% L | 9% Zuw ] Ok | el ja dae | puall oland
sl | 7 ol | cpaliyd Sl
6 25 25 U
4 2 25 | 7 \%
4 2 25 12 w
20 40 60 0 X
10 40 25 3 Y
10 90 | 25 2 Z

Sl A 0 Lol ()
Ay x A xAs sle D dais 2 5l()
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Algorithms <taajigadl €-¥

Chazaly M 8 yedd AN Jiluall daledi 819531 0 ol 22 g
dagaall slae Y e dadfie Lidae | 1Y) (Bl Jias (Ao dadadialf
IS o pllae gy de gana Lighe 13) dgd 2ae 5128 jaa cupllaall
< slhe g dassaall dlaeY e de gana Lighe ] 13) @ jadl Lile gana
bl 48 ja o plha y 4800 Ligao | 13] ((gae bt a5 8 LgilS
e Jl ol Jilacddl e Biad (S0 Leaie 13Sa ¢yl s Rilaia
o Anaiiall Cul il ity ) 73 gai ) Al Jy g3 g0 4 SaS
?—“‘J.)J‘J‘:‘LHM‘JQL“J‘?-‘MMG-BLJ‘ XYY d:ugs‘a.lal.ﬁ
iy gl liall 5 ookl

Jall ‘al.u'y Jadf Cre o v ot auliall g—""‘i)'“ G:\yﬂl &2 9
@B aliddes g Cgllaall 73 gaill 1 aladsuly Jall 43 o () 2lias
Aga )l A (ganii Gl ghadll (e da e
O dggiie Ao gana 4 an algorithm 4pajylsdd) V- €_ Yoy o
Alse da gl Abas Bdae e1aY Ay Cilaylad

Ale ) (el sal assl a3 A algorithm 4ue )l s 4alS
O (8 Lo (o3 (a5l Al s ga (1 dans aluaall iy
) 2o gl 3250 e )l A S € Ayl B (godlaad) il
0 30wy & pliall ) ga gl aladinly dgbieadl Cldeall o) ya) aSa3
JS Jadid gl (gina 33T 300 5 515300 o pgia cApulal) YW alaiay)
Agbadl cilaall oyl Jadd G g Jilesall Jad 53 ganalf ililenl)
O Agiie daliia (8 2ae ST alagY Due ) ) A e Yo £-Y JUa
) , Aagsaall slaey
V) Lo Al 20 AailTie B e 5T alag) ke o) e 2l
dad ol (i Uiy 40 ) )l 531 2 sl dn a5 U 35 Ul
kb Bany Alliuall 032
Aaddiuall O pladl) Aayiiia Caia o dgaladl 2SN Aad aladiuly (Y
a < gdadld S
ATl (A maia dae gl (gt ol i) el an gz )
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e S 1Y | el 8YT AV aally Aagiiall & Nl 2l )l Y

aall ga mosaall arall 138 anas ¢ ol @Y aadl e oSHaall

aally ol Y el o il Jamms Yy | ol Y e

) fagd

Aadmiall & T alae | @llia 1S 1313 ghadl a3 ) S5 .Y

eV Al dtiidl b masaa sae gl B Y Larie Cadgn -

Andiall & e ST gh (5 g gl Y

Gl Gy alall A aladtuly Cua 5 (0f Sy bl a3 430

Algma Aa) 223005 Y (o g Aeddiall Aaa yll Cilad (he el aa g

. pseudocode 3 idie drd dipia LK 38 | 8 22d0eS (g

30 dogiia Aajliie (b e 1 alag] A )l ad idiall 408 Ciiag

(gtie Aniie 8 2ae Sl ool 4305 5143) 01 %ujjj\'js
procedure max(Q),d,,...,d,, . integers)

max :=a
for ;- =2 to »
if max<g; then max:=q;

{max is the largest element}

¢max -l gy dadmiadl Slagy) aall geaidie )l il eda
aall oS 13 AEall datiiall o gan LERY padlud "for" 3 9 yall
owiall Baall Laiill ga oSl diai A el max el e S
. max
Lina 3 jazala () 95 (ff agall (e e 3l pall al 33 300 Sllia
P U""i}i]‘ XYY %AJJ‘PL—IAAJLA-\.IG
Aigma do gana (30 J3] i Led (5 5S3 4ae 5l 3l input Jaaadl
it il eyl il (AL LA o geae S ‘output g -adl
Aladt Jala oo o hall Aima de gane (ja Cila jAa
4 yra 38 Of g e )t Al il g lad - definiteness hyadlt
43y,
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JS) dan i ol g3 Al e O g dse ) )l 300 iCOTTECENESS daall
m‘uﬁﬁw
< Hhall A3l g—hu u‘ g—’-‘-‘:’.“':.“JJ‘JA-“ finiteness 4 gaall
p mcwg‘yq,@‘wwm ax
5 bl JS el yaf OSadl e (3585 o Gy ceffectiveness Asltadll
(38 gl (e B3 gane A3aS (B g 23aTll da g (o el 200 B
e (Y Baalaill A4 () oS5 )} ooty Adanlizgenerality dpagantt
vaiadl lagy Yo£o¥ JUie 8 4 ddl o g YoE-Y Jba
oal gal o3a JS Led damuall slae ¥ e Lgiie Ladiia i ,SY
853
z Al Aaaall alaell (e daliia 4 4 ) lsadl il ;Jall
iimumeJ\Jdi oJLAdS Aubadiu&@m.‘a.\:_)ﬁijh
Ol had Baga g 4-,J=J-w Alen g4 giia Agles g ayn g apania Y
O3S3 Ae ) ) gd it Laaie 451 0 O g Asinia e ) ) g3
Lagll o Baa ol ol Aadiidll o gon HS) 0 max _iidl Aad
3gaa Jia @ pial Aattiall Jo¥ aall & max _asiall A5l
aall e g3 aall 13 LS 1) asdl L Lfaad ol max ¢ dagtiiall
Oy Ll a3 3 50all JS o a8 ALY 028 o jLidl Siludl &Y
Ot ggie 2o il hga )l sl am 58T Aaf g et max
u\lujjl\u.nnjm:\_msgiddmu‘uﬂmhj)bi]\ b gladlll
e ol o S dae 3 AN ol judl et o 5 e La <l gladl)
Aogiiall cladiial (S
searching algorithm Gl &l )l s
U_A_)_JSSQ_J&MMJAM\EQJMHJ:UL“
& AN clas PuvcE %5"1'“ c.cl_u.v.“ A d:u.ua u_\r. QL;HJAM
Siliaall Qum‘wufuu}bgﬂb cw_,.o\.ﬂié\.&.\o oy
b LS G 8 ) (S Caaall A alall At iadl e 5 68
o8 J‘ $ q,05,...,4, dabid Ll J.uatu.“ wuﬁgﬁ X _raic —
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o 2l A i ge O 3 03a Caall Alliea Ja AailEl (e Ll 4]
xS0 5(x =a; SNl a7 O gl ) x (g daitdl
il i
linear search (il Gl
t_ta.mujjba.wawg_n}mg_ﬂiu_\JYiUAJ_)bﬂl
o x e lag Jadll i 4y A 3 S f ¢ dadll
x #a e ] gl g pasdl g gsdallix =g Laie g,
2¢lay ol p 0 dall cx =g, JSY g, pex O
x Lﬁ@w\ougjﬂm ay e x O cx #a, Ladic
_)na\.r.ds 3 13) &]‘él&aa‘,nhmuﬁhdscﬁtﬂaﬂb
_)n.u..dim Ou;&d&“u‘u X _\c.myu_,uua.a.“ua‘l.um|
2 68, L))l sl A addl Enall L A

il Gl daa ) g3 02 daa 3 5l 431
procedure /inear search (x : integer, a,a,,...,a,, : distinct integers)
while (/ <n and x £a;)

=i+l
if 7 <n then location =i

else location := O {location is the subscript of the term that equals x,
or 0 if x is not found

the binary search (AUl &yl
Lgalasiiual (S 43 )l gl 030 (g AT Cunydia ) )& yiias V!
O dlael (e Ladalh S 1) (saebiad Casi 55 (4 Lalill  Jans Loic
a5 Ll S S 1] 5 SV () il e 50 i 3
i adldge ) i (e 5l e (Alaedl i aua
J‘ﬂl}dﬂ‘b)ﬁ&ﬁh))‘ﬂ‘bb& gﬁum u.ta.\.“l.uJ‘ﬂP
o) paaiS dtaie AN AN L8 Jas W) 2ally AEN 8 daia s

mm|u.l‘uaa]|m‘)aumc_nﬂ| }m]enww*ﬁumb
Apdiall 43 521
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il 319 o Gl £t Y JKa
dallala 0a81235678101213151618192022
(_ualic 8 (53iad Al S gual (piaill Y yeaic 16 puad
Oo—8 3. 12131516 18192022 123567810 !
3 i Gl (10 <19 OV AV AEl b S aall aa 19
o e Cadbadl aalt ) aculall aall e (g giag i Al At
OfialE Gl 3 gas 8 (g siad i Al 03 i Lyl dpliay) A
¢ 12 1315 16 350 &2 )l Loagia S (5 5—taT ji—al
O (Y A 8 2a 581 16 <19 o Camy 18192022
é;wqu‘wa,gtgpg\,uwumunmumm
ol s 181920 22 il ALY Al 8 jde (esbd
‘,,4).5‘1‘ 1l g STl 19 95,2022 <1819 oiladd
s 1819 Al L 2y &uall 19 ga g3l Y Al
daial) o2a umvnlmmigsﬁeijuﬂcdeqﬂq ia3
O¥3.19 518 aalyas oyiaid 8 JS il d ) sl
g c.ﬂ)]\ aaldl gw&l;@ﬁ‘@@\é& iy Sl (18 < 19
ey aaty as ) et Sl GV 19 g5 Al A
ALY Al e e aol M aall B gy 19 5
x zoaall sl e Gaall SN Enll A5 ) g8l ghad dass (V)
x A iy g <ay <. <a, S a,ay,..,a, A G
S 13 m :L"THJ s eg ¢ Aadmidl o W aall o
@ il (e P Criaill Al Chgu x (o Call ox > g,
b Sadleg, e oS gl x S0 g a0, B
a3l oW a,ay,..a, b9 dadtidl e JY cadl e
u@gmg_(%]&;_@yu_)ﬂu“uuﬁu_ua_@
e Sad) 38 o5 ey Baall Al o VH 2l x S glaa)
e Lo Al N diai of (M dleall oda 5 S5 4G il aal
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@J)l)ﬂﬁd‘@_;{ﬁdﬂ| e S 13l i Waie 4 caal
3 &0 55 b guinsdl g 1 Ciad
P ol L5 5l 6a -3 Aaay ot sa

procedure binary search (x . integer, a,,a,,...,a, : increasing

integer)

i =1 {iis left endpoint of search interval }
J =n {jisright endpoint of search interval}
while i < j
begin

m:=|G +j)/2]

ifx >aq, then i =m +1

else j.=m
end
| if x =q; then location := i

else location := 0
{location is the subscript of the term equal to x, or 0 if x is not found}
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Procedure bubblesort(a,,...,a, : real numbers with » > 2)

for i =1 to n-1
for j =1 to n—i
if a; >a;, then interchanging o ; and 4 i

{a,...,a, is in increasing order}

The insertion sort Z! 31 ;8
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Procedure insertion sort (q,,...,qa,, . real numbers with p > 2)
for j ;=2 ton
begin
i=1
while aj >al.
i=i+1
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fork =0 to j—i-1
dj g =4; k-
end {q,...,a, are stored}
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procedure double(n : positive integer) ()
while 7 >0
n:=2n
procedure divide(n : positive integer) (<)
while n2>0
begin
m=1n
n=n-1
end
procedure sum(n : positive integer) @)
sum =0
while i <10
sum ;= sum + 10
procedure choose(a,b: integers) (?)

x = eithera or b
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