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INTRODUCTION

Lailiad g e yal) iy ol DA e Al (e dale datia o G i Juallll 124 b
glsil oo dadia o G jaiia LaS Agua ) A3l 45 gSal) jualind] 5 Lgd e Ual) £ 531
ae) g1 g Cu gill g ol piiall Gy gl g dagall (B aadied Al cililand) g Cilagheit) g cilibl)

Aalidal) g Adlatall g Agluad) cilplaad) 2455 cilfad g ULl £ gily Ailaial) dalad) &l
Juadl) iy giaal Aiadatl) (o jlail) g ALY (e Alaa ) ABLYY

J¥) Juadl
Aia

INTRODUCTION TO SOFTWARE <l il (& 4adia (1.1

Lmailbiad § daa sl Ciy 28 JAA (e Al e Adle dadia (i ja0 o shi Juadl) 1 (8
)5l e ddle dadia ) ABLaYL @l g Aoyl ARl 4 Sl jualiall 5 Lgy ¢lad¥) 5l
iy i s Amaall (- dandi el Clleall 5 Clagdedll ¢ 530 5 Lgo dlaiall ael gall 5 iyl
Aalidall ¢ duahaiall 5 dnboad) Cillead) 3as cldad 5 cul ¢l 5 ol jaaiall

Software definition <l s G 25(1.1.1

Gl Sl o g pali ) oLy A Lgwladind 2y ) (instructions) Cledsill (s de gana o
aills g5 alge (g2l Lokt (Z) AY) s JRaY) Glas g — Allaadl — 3 SIAN) culall 4l
python, Fortran, Jic i dl & Lesdiuall cilalll aaly cilaleil) oda iy 4ima
Basic, Cpp , and Java

Characteristics of Software wba_ull ailai(1.1.2
Al Gailiaddly Gl yall jpall

Llu e (1
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(wle sle - information) <la jae s ((SLly — data) s ld (6
.(processed data) e Lbal  Liallas cusi clly 4 (information) e staall
el Aand 53 Ll Aallae JYA o e slaall o I peanll dlee i 1 a8, S

(instructions)

Types Of Software Errors 4l sUad¥ £14(1.1.3
(logical ki sl (syntax errors) dsad sldadl 1) dme il oladll o

errors)

ey Processor | <laghas
—

data e information

T mstructions
eal gl gl claahes

ilaglartl) Aaad gy clibl) Aadlas A (pa cilaglaal) o Jgaant) dglee 11 J2i
:(syntax errors ) 4galll sUad¥) (1
alaiin) daul g olad¥) o2 (AES Koy Lac) s dardinal)l 3l o adiai olladl 4
. (interpreters) <l sidl 5l (assemblers) Gl si (compilers) cilallzall

1 padll e Aleall Ale 3 () g i C Aad Jial) s Jad

A=B+C;
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Lyl 41 5 5lad) 5 o nd Uil i ()5S Alaad) Ales (8 ADlall o320 auiai ol 134
Slileal) 2o 8 Jilia a5 Aallile 5 gemy okl meal) Jodle dsa s (55l Uad aa
duluall

A=A+C;
: (logical errors ) 4jikiall sUaiy) (2

BSlal) 3k alaiuly Ll (Sayy cililaall o) jal s OYalaall LS 4l jla 6 slbal s

A and B sidl Ged & sana 25 O el 3 JUl dass 128 (Simulation)

o
]

A-B
3okl (e Yy
C=A+B

<LiSY (Simulation) slSkaa) 5k andiul cany Ul g Uad 3 sa s g an iall o j0ay )
Uadll 1aa

lise o slee Baase Clily JAo) i (Simulation) sSaall e davis 3 ) sy
Ls el ) IS G oyl il (5 g zealipall Gl yie CailS 138 L el ) il A
058 zaliall Gl i s lse (o el ) G DR Al S 13 5 dglaiall ¢UadY) (g
Al B B8l ¢ ) 5 el il shad s il jle daa) e oy Ml ilaie Uad @iy
Agilaiall eUadY) (e WA galiall o) oo oSl 2y ia

Software Compositions daa_l 41 cligss(1.1.4
(machine 4Y) 4l ) Lo o gl dall Tk zeals ol Jasai g de 55 roen Canlall dagy

assemblers <zl sl compilers wlaledl iaul 5 [anguage)

Aol 43l Loyl pualind (1.1.5



Ol dady A yull 2021

The Main Element of Software Languages
Al ualiall (e Al cilad () oS

Al 33450l 00 e s34 (a
ABC,.... X Y, Z: 4LV g n (1
0,1,2,3,4,...... 9: duye (2
+ -5, %, 8 Asls 55, (3
<lalsl) (b
e s A
asfiy clall ek Jaa L QS o i(reserved words) s clals (1
i deadiall dae el 42l Cuus Lgale 358 aa 55 B350 alge 2ty
Read, Write, Add, for, and if
CliS . : (user defined words) gessll s asdiuall blidy clds (2
D e Lgwladial e 508 o g0 W g gl il g <l pritall el (il e jaall s jliag
Alpha, A, ABD, sum, etc.
Instructions set ledsill i sans (C
Gima sl gl alea sl dlee il Al daly dalall LS el e de gane (A
g ) il A0 ) s g
(memory reference instructions) 5_sI3b 4ald cilaas (1
s ADD, SUB, *, /, +, etc. :Jis djahidl o dyluall cljleall datiy Wle o 85
5kl QU Jases

C=A+B

BU‘M‘LSSJP}AS\E)S‘J}‘LSJSAA@AU‘)M‘LSSBJP}AME)S\JMG}JM&AAL;}M
5_SIA (a3 C ol sial b ) wm s
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(Input/ output instructions ) z/_Aly Jia) cladas (2
Juw J=d Write and Read :Jie Sloslaall #1530 5 Slildl Jiay Glalad o
s JE)

Read (X, Y, Z)
Write (A, B, C)

Al 5 5ledl 5 JaY) sas s A e (X, Y and Z) @l asiall ad Juaal ied Y15 )Ll
z)AY saa 5 J (A, B and C) @l usiall o z1 ja) g

:(Control instructions) asal cladss (3
i gealipal) w5 Juakast Y g0 i) Cilaglail] Jais

Goto, While, Do-while, switch-case, for ...etc.

QWY Jwasls (control unit) Jleadl aSadll sas g o 88 Clapdadll o8 Cauladl agdy Ladie
Claglell o328 il @Iy dyinal) Lpalall Cilas ) ) A 30U Sl yal i

s Aol dal e SO DA (e dagled S 2yaw

(Fetch) canlall 5 SI3 (e daglaill e (o gind il 5 jlal) lasivd ds je (1
(decoding) L slae agdl dailaill 038 jaudidla ja (2
(execution) aedaill 238 3 Al o (3

1 :Jha

A=A+B
S L) s Tl 5yl i)

5813 b Lase 43 3a (585 Ll Capm A8 5 lal) limnin¥ Candal) 5,800 ) el (1

(machine language) Y 4l sl

9
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1 N e a) 93 jkally 82 52 sall (instruction) delssll ands (2

A Ol siall 85 S ) ladll (control unit) caulall aSadll sas g sl 50 jel Hs0a =
(Arithmetic and logic Aihidly duluall Glleall 3as g ) Al ) 5 of sina 48 yaal
unit — ALU)

B ol siall 85 SIA ) ladll (control unit) casladl aSail) saa 5 ddas 3 jel H0a
(ALU) dalaiall s dplial) ililasl) 3as g () allis )] 5 o) sine 48yl

Ol siall s sinal ganll lee 61 aY (ALU) daiall g dpbual) cillaal) 3351 jal ) g2a (3

B 05l s sina g A
A O siall 8 g sanall (AT WSl Ban g Adand g0 AT el sam Al 3 (4
A=A+ B: 5 ball 285 ey g J8 coalall 381 (5 gina uia g 2 o8 LA

3okl 1A% g 3kl i 8

A (17)10=(10001)2|  A| (7)10=(0111)

B| (10)10=(1010)2 B | (10)10=(1010)2

A=A+ B: bkl B e g g culad) 3813 6 gina 12 &
43l o) g8 (dl

ac) 58l oda 4dllaa die g el jull AUS die L o) V) gy (Al 2 gl g ae ) 8 (e de gana &
(Syntax errors ) 4sxd slaal daa jill ala po o U1 mali yall Jany 253l

10
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Aol il uulud) clallaaall (1.2
Clall A ) cilalhiad) e Jlis O Cany dave 5l L) apalial) 46 jea 8 o) (8
Jaadill 5 = Sl A ll

Data <\tdi(1.2.1
Lol (me aad Y Al el jall alad) alall & et g conladl COAAG o
Data types <t g1l
Al £ ) il Jala Lgalasiind J8 483y 2aa3 G sy Aalise £ il axdis bl
[ed bl
:(Numeric data) 4 Uity (1
:Jie (binary) 4l (real) 4aasll s (integer) dasaall H5 Y1
(123)10, (12.56)10, and (1011011)2
5 SIAN Jals il 5 lalial) dadll Jias Al bl
:(Character data) 4~ <l (2
G5 alls (0,1, 2, ..., 9) fLLY) aues (1w (555 character data 4 ) il
upper-case letters 3,280 Alagll s all s Jower-case letters 3_uall 4lagll
JAd A8 all bl U ja 256 Ledasa 8 0588 Allg (&, $, #,..etc) daldll Cag yall

i Al Ul JU Jaras ad (1) Ciedlad) Gy Lgaaia g conlal) el o JAD

: character data

'9', Ial, IAI, and l%l

(String data) <\l (3

11
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O L s sl mal e Ay Ji String data (ldS J58 Cag jall (e e gane o
: string data Jiad 06l bl JUd) Juw =8 (" ") Giedlal)

“abck”, "Ahmed”, and "1234"

: Logical data(Boolean data) 4ihis cilly (4
iadll e Y yes o T alaiiu) oSay (False or True) osiedl aal 3l by a
Aok 8l L ) 8 dsliall il axaiid false 4l e Y no sl F s true

:(Composite data) s <lits (5
LS il @3l 5 (arrays) Cld siaal) L G ) e ¢ ) AS jall UL s

(records/structures)

:(array) <lésiadll (a
g sl Lt e ClLll (e de sana A

UL (e jaalic 233 e o giad {12, 15, 34} dagaall o8 )Y 4 hias 1 Jia
palic B e ggiad S {12.6, 12.4, 1.6) Al 8 )Y 4 a5 dagaall
Lddal) Ul o

: (structures) <lus A i (records) <dawdl (b

o s sing Ja IS o s cpaida sall Slas Jie g il b Adliaall ULl (e de sana o
e2)) el 4l 5 (integer gama ad ) Cadasall a8 55 (string ClalS) Cala sall aud
JUall Ju nd (real Ais

(“Ahemd”, 12450, ‘B’, 2020.5)

"Ahmed" Js¥1 yaaiall | yualic da )i e (s stiny S 55 5l Jaws 05S5 Al byl
o2 Je (integer data) 12450 S aaially Cals sall ol Jiay (string data)
ainll g dgia gl Gl sall Aa 0 iy (character data) ‘B’ &bl yaaiall s cals sall

il s sl il Jias (real data) 2020.5 &N

12
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Instructions <laixili(1.2.2
ZIAYs JAay) Glas g dald clald 5 5,S00 Aals leei ) cilodail] i
Wl A3 gl a5 Le 8 g aSailly Al Cilanladi

Information <laslzall(1.2.3
bl e clledl l cilagdail ¢l ja) daul s (Processed data) «iblull dalles il
s e b Ly Lind cilagheall Gy (e L laslae ani ity ina Ll o Jons
e b sl sl s s A et A eyl

Operators J«/si(1.2.4
e A sana aladinl JBA e @lldy ULl dadleal o) ja) 48 e uladl LA
expressions <luadll & data connectors =i Sl operators Jal sl
symbols s sl signs <Ll & operators Jel sl | equations <Yalxall
Abea Glilee) lalladl g g e culall 5ad Lyl s il Aallae 24 e Caudall il
Sy ) gl il g @l il o) il ) Al elly g bl e L gljal o) el (dakaie
. Jal gall 038 ae Lgaladiini

Lisw aead constants < il 5 variables <) il s Operators Jal g2l

equations &Yl sl expressions < el oy 5Sil

G lalas 5 Ao S alae 1 (o8 Jiluall da g clibiall 8 daxiivaall Jal sall 1 53l

Operands and resultants < uaaall g @lalaall(1.2.5
. operators Jalsall dauls Fllaiy Jasi Sl bl a operands <Oklxall
G alaall e A 3D Cilallaall o) ja) 2 cila a4l 5 =L & resultants Cbasall
12 Jaad Nl UL s operators el Jiai + 1 12 + 15wl 3 JUA Jasee A=d
resultant ibasall s 27 dalladl &1l s operands Jel =1l L and 15

13
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.constants <ul § i variables <l _sie o8 o (Sar operands kel
adiad resultant ilasall ¢ 5. operators el sall ¢ 5 Ao adiad COLlaall il g
S laall 5 Jal g2l (0 IS g 98 e

Equations «¥aall g Expressions < :2i1(1.2.6
A Ja ) J a5l aadiis jnstruction laalad Jiad cialaall 5 &l juadl)

Functions Js(1.2.7
il s i Al a4 instructions Sledsill e 4e sene & Functions Jisal

PRREY

VARIABLES AND CONSTANTS <l sill g &l paiall (1.3
P PRV FUHE EVR DV GV | PG JVE SN | g < INON | I PN G| A PG e SN JPRENAS G ENREN |

s e deagd Jiad el ) DA (e L Jelai il Cllal) eaa gl 5 ) gy Caalall ez

Culd 48

Variables <l _:idl(1.3.1

O lalS sl Cagpan i) o3 A Sy el ) 2 oL el i iy &
culall Leeadioy [abel dadle i pudall sl aiad s juaiall anl G 3 agd laa agall
@a}d\ 13 (s gina S paiall ijlal\iﬁ\ldib):\w@@\ @453\ Ay

elaY Laiall dad andig s 5SIAN JAN daa se Al il aud aadieg Caulal)

axd OF Dl Sy LS aiall (380 i 5o Sl aial and O Cus Cilleall 5 ilallaal

OF Cuny olsiadl 13 (5 gine Jiad Sl i) el )35 address O sie Jia uial

el 2 o1 e ULy (o @l ppaiall (ol siaa il (2 a5 SIAN JAN aada sall
JUall Jas (A=d

X=(9)10 =(1001)

Y=(8)0 =(1000):

14
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ALl (& (9)10 Aadl) o gsiny W5 3 S (A (1000)10 O sinlle Jia X el
58I 3 (1002)10 o) sialle Jiey Y el | S QUi & (1001 )2 Al Sf (5 5l
JRall Al Qi (& (1000)2 el 5 g all U1 (8 (8)10 Aadl) (o (5 5ins (535

Xand Y grosial Ol sie 5 (s siae Gaaly Gualall 5 SIS (e ¢ jad S Jiay 3 )

SRR acd ol il s e GRS ol sl
b- 4 @p, =¢100 1)y (100D,

b Bhe =A000)| g2y,

AL

Xand Y Guusiall Gl gie 5 s sina Gadaly lal) 3,803 (e 5 300 DS 13 Jei

Gliball & 58 paad gy Gl jpiall oo oMYl dic(Data) wrdall 4ad Jiad (5l
i
variable X, Y: integer

integer g5l (< X, and Y cposial ge ey
variable A1, B2: real

real ¢l iw A1, and B2 coosial g SleY)
variable ch: character

character g il (e ch _sidl ge ey

variable AM[20]: character

15
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variable AM: string

20 e (s 5in Cigua Aluls) string g sl 0o AM sl ge (e ) Jia (Y1 5 el
string g sl o AM _sriall e (e Y1 (8 Al 3 el aladial (S (s

variable BOL1: Boolean

Boolean ¢ sl (e BOL1 il e ey

Al il e lie ey oL il jrial 4 ) 4 elac) (Sa
variable A =20, B: integer
20 A0 Aailly A priall g’
variable ch =’K’, ch1: character

e AVall e ¢ el G pall baca g Wil Jaay | K Al ) dasll oh uiiall Ags

character g sl (s 4a 35a
variable F1 =12.5, F2: real
12.5 2 5¥) Aelly F1 ailall s
variable M1=True: Boolean
True 4alsY) dadlh M1 _siall 4
variable X1[5] ={12, 34, 5, 13, 42}: integer

ALY Lea s Ll laa¥ 12, 34, 5, 13, and 42 Al ¥ dailly X1 el Liggs
integer g sl G W pualic 848inc dgay Ao AV } Gitedlall G dsgaall
4 ghiadl) palic sac aaail [ ] sl G 5 a8l Uiz g Ll Liagl JaaY

16
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variable X2[3] = {12.6, 10.4, 6.0, 4.2, 19.3} : real

Ly Ll a3 12,6, 10.4, 6.0, 4.2, and 19.3 4 ¥ ey X2 jusiall diggs
real g sl (;e W palic A dias agas Ao AVA { ) ciadlall o &y el S8 Y
4 giadl jualic dac 2aadl [ ] eesill G 3 a8l Lz g Ll Liagf s

variable X3[8] = “Computer” : character

“ 0 oiedlall o CapaY) baa s Uil s Computer A Y1 dedlly X3 il Al
[ ] Omesill G 8 Bl Ui s Wil Liagl JaaW 5 g jall o ddsiiae 2say e AlVAl ¢
48 ghiaall palic dac paadl

variable X4[8] = {'C’, ‘0o’, ‘m’,’p’,’u’,’t’,’e’,’r’} : character

{ }ofadlall ncal) mas @y iy jall 4 had (5 15 ) gem Aingd Jee Sy

1

213 A (e iy il e e Y15 2 A il Y e i (S

A=20
ch =K’
F1=12.5
M1=True

Constants <l 5i1(1.3.2
el ) 2 o] Lgiad puati W il A

- 3884

constant A3=20: integer

17
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20 «iad integer g sl 0o S it A3
constant AA =12.4 real
12.5 4iad real g sl (o S it AA
constant name = “Ali”: string,
Or
constant name[5] = “Ali”’: character
“Ali” 438 string g sl (e B Hlase name

dad e a2l (compiler) aa el o g zeald yall s JATS SO 3 ga g i
3 ball 8 JUall Jas A=d ade (BleY) die Baasal) daally Cyll)

Y=A3+10
3okl 8 laiis 48 rall 20 Ay A3 <l (e (ay 231l an jiall o gy
: integer constant A3 = 20
30 sl Y il daid oS3 Al

Software Operations 4xa_dl cle (1.4
(ot s Al 3 Lgaladiin o Ay ) Cillee GO 2 g

Arithmetic operation 4slua Slile (a

Logical operations dihic Slle (b

Relational operations 483l cililee (c
Arithmetic operations 4uluall ciblall (1.4.1
4lec JS (operator) dale s dpbual) Gl mia sy 1 a8 ) Jsaall

dles S (operator) Jals g dntual) cilbleal) 11 Jgaa

18
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-

J«lloperator dlanl)
+ el
* G _pall
. N
/ Lansdl)
s %MOD dandl) Ly
INRES oY)

(assignment  <ahsill Jwl e e 5 a0 dulua (Operators) d—lse i
ol il Julge a2 a8 Jsaall | Lpaibad  dsadiuadl 2alll 2335 operators)
Glleall @ llae  Jule JSTALSA ixdll 3 C 42 4 (@ssignment operators)
numeric data ¢ 3 (4« < (operands and resultants) Aasall 5 inloall
Juidl Juw ad, (real numbers 4uiis &8 1 i integer numbers s Al i)

e A=30and B=4: gk

Ci1=A+B —> C1=34
C2=A-B — C2=26
C3=A/B — C3=75
C4=A*B — C4 =120

C5=AModB — C5=2

19
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by e s a3 (operands) lelas Jia <l e sl 4 A and B of s
& e clad 4 C1, C2, C3, C4, and C5 i (integer numbers) s
ualall £ 55 i Ay e o) dagaa Gl (e (5 a3 (resultants) Colase i

Aleall 3 aasioedll

(assignment operators) i sill Jalge 12 Joaa

datedﬁz,}.@!uh.d\chgé
il Jal e
NP
LAl e
S laleall g

odd (A 1 il &3 X uiall V5l 30 sa gall dagill aniiiul X++
S amy Aol

o2 (a1 zohl a8 X wiall Vsl 53 s gall dagill anail X—
Gy day dagdl)

sanaall d el aadin) &5 Vsl 1 hatay X psiall dagd 3 ) ++X

Sl 2y
day bagaall el aadi il 5 X el dad (e 1 k) ==X
Sy

X yiall 5 L) el X

Y el dad (5 glud X el dad X=Y

X=XAY sl A | XY

X=X/Y 3l (SIS X/=

20
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X =X%Ys bl 4S5 X%=Y

X=X+Y 5l 35 | X+=Y

X =X-Ys ol iS5 | X-=Y

Relational operations 4l <l (1.4.2
ddee S (Operator) dale 5 A8Mall Clilee mia 5y 3 o8 ) Jsaall

(real) dss i (integer) s duae clily (<5 (operands) < kel
. (False or True) logical (Boolean) data g sl (e <l ¢ &< Aall Clilee il
08 A=10and B =5 JS 1) JUall Qs lad

C1=A>B — C1 =True (T)
C2=A<B — C2 = False (F)
C3=A==B — C3 = False (F)

by e s siad (operands) wilebas Jhiai &l e slewsd Laa A) and B of cus
Sle g5t (resultants) <Blasa Jiai &l e clenl 2 C1, C2, and C3 Asinaa
Al s (58 b8l (38a3 13 False (F) or True (T) a8 22U Boolean <ty
A8l ke padiud False (F) 48 &b 6% byl Gaaty o 135 True (T) sbes

Lk pall il il 8

4dee JS (Operator) dale 5 483l cililee 13 J 52

operator Jalxll Aalanl)

== sl

I= S Y

21
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> e B
>= @ s 5l (e B
< e S|
<= s sl a S

Logical operations 4ihiall ciilet)(1.4.3
man 5ad)dsnll e KK (operator) dale 5 dahidl Clileall a5 4 a8 ) Jsaal)
A8dall @l paat oy )l 2ad5 logical operators dsihiall Jal sl dsshidll cililasl) xils

. Jis relational expressions
A>B&&A<9

logical (Boolean) #shial bl Je operations <bleall ¢ ) I Zdlayl

data

dlae JS (operator) e 5 Adhiall ciblaal) 14 Jg2a

-

operator Jalall | auleall

! NOT
&& AND
| OR

22
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Ailiall clileall 6 1 5 Jsaa

A | B [AB[A|B[IA[ B
FIF| F [ F|T|T
FIT| F | T|T|F
TIF| F | T|F|T
T|T| T | T|F|F

&L (T or F) logical (Boolean) data dihic <l ¢ 5S5 (operands) <Slaall
13 Jid) Jus J=é (F or T) logical (Boolean) data g sill (s (5 dislaiall dileall

C1=A&&B — C1=F

C2=A||B—— C2=T

C3=IA — C3=F

A =T,andB=F o«

(operands) <Sles i < e slaud 4 A, B, C1, C2, and C3 ol s
(T or F) 4ahaie Qlily e (g 5ia3

il g1 il dilatia dale 3eigd (1,5
GENERAL RULES FOR DATA TYPES

el aai) J Ll Cay e (1

Ol (o il iy a3 oy Ly ja3 cang gealinll 3 iy (ol alasind (8

23
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Constant e
Data type g sl 4ali (b

integer

real

character

string

Boolean e
(different ddide g5l e ity e llee ol ) oar ¥ dae ) Gl adane 3 (2
<L Y, F, X and K < sidl e oBle ) 23 1) JUa) Juw =é data types)
A

variable Y,F: integer
variable X: character
variable K: real
400N 5 jlall Craddiiud
Y=X+F

X wciall) ddlise o160 (e il i) o G Ll (Gladll adane ) (5S35 el 128 (U
. (integer g sl (e F il s character g 5 o«
il o gad w43l el e damia s jladl o2 et o (S Al il (yiany

Laldli 40 (alall ASCII code dad A cajall disad 5l puSall 5 A ) Aspaall

ey 513 Jidl Jas =i (Operands) <llaall ae dlaall & 53 canlis o sy (3
alull @ el X1, X2, x3, A1, A2,and A3 &l il e
variable X1, X2, X3: BOOL

24
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constant A1, A2, A3: integer
POl (s plaal) Canaalil
X1=X2 +X3
A1=A2 && A3
Gl e o (aeadl) dplaall clileal) o) a) Sy Y 4l G Lkla 55 (A 0Y) 5 jlad) (ld

Gabaid) cilleal) o) ja) (S ¥ 4l Gua Laf 23lalS () 5S5 4000 5 )Ll 5 Boolean g sill o
integer g sl (e &l e e (&&)

JAh i aia e G ostring data s oS Y JE) Jos =d QUL LIS (S Y (4
numeric data o sise O e 1 ra (58 5 81

integer Judl Juw J=d data set clblnll (e sa3ae 408 axdion lilall e & 53 IS (5
5 Ay el QY A real data s ddlally A sl A Y aes 2230 data
Gatadladl G Al aa g pe AaAll ge )l 5 Ca g all e 223505 character data
by aladiul 2313 | false sl true owiedll aal a2iiui Boolean data s (1 )
Uad ellia ()5S dailal) o2a # A

Expressions and Equations <¥alally <l paill (1.6

operators Jal se aladiul JMA (1« (operands) <Lkl =l expressions <l juadll

Jibiaall (ia e i Y dalzall § Judatiss Jsha Jiar Jalee X S 13) JED Javs =8 30084

D omadll

X*Y
3 SIAIN A A Y el &30 Judatiall Aabies Jia

c“m Gl YA e 3SIAN JAly dasa foa ga uﬁ yran i) G_\"\_} AT equations G K\PIAl
ALYl el e sSE il (@ ML 5 assignment operator( =) sy dale

25
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Jia Gad | Aalas Aol s Jia3 computer instruction culadl dalas aluy) Jale )
s JE)

Z=X*Y

G (X *Y) owndl) &l a5 2 Cus nstruction 4l 5l equation Aslae Jici
Z il aling g2l ()l gially aase 5 SIAN Jaky i g

Yl g ol paadl) G G A8 2 6 J9a

_ndlExpression Ad=dEquation

A*C D=A*C

operands ©3b. A and C
numerical & s e @lly Jia

iliaadll OAS Y data

3 S 4 resultant

operands ©3b A and C
numerical g e @lly Jia
resultant lasdl (355 data
tase S (numerical data)
aliay Al ) sially dasa 3 SIA JANa

D sl

A>B

operands «3l A and B

numerical , g &l (e Sy Jiad

¥y string or character data
‘53 resultant sl A
5 SNl

D=A>B

operands &3l A and B

numerical , g 8l e SUly Jiad
character data
landll ORI
data)
3 <1l

string or
resultant
Jahy mase 4 (logical
aliay Lﬁﬂ\ O sl 2ass
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D id

A &&B A &&B

operands <3l A and B | operands <3kl=e A and B
logical data ¢ sl ¢ <lls Jisi | logical data g sl (e bl Jias
& resultant dasall 333 ¥l resultant el (3335
3 S | Al a4 (lOgical data)
ey A hsiall 2aaa 3 SN

D juxidll

ind ¥ 5 assignment statement <k sill 3 ke Ulal s equation dalad
ol il dale by o prdall () salia] oy s il Jale jlay (e il

PERIORITIES «tiwdl (1.7
dalidall 5 dahaiall g Aplual) Clileal) 3w Cldand (38l Sl ¢ ) &

Priorities of Arithmetic Operators 4xluall cibleaall ciliui (1,7.1

operands and o JS Clily & 515 dpbual) Cillead) liand (agi §i gy 7 a8 ) Jsaall

resultants
buall lleal) el Gasi 50 7 Jsoa
operands and resultants ¢« JS QUln & 515
Cllpgs | Sllwe s il
resultant | operands
Numerical | Numerical o8 (1
o (2

27
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2 :Jka

Numerical | Numerical donall AL (3
. . (o) (Al bl (3 ) dandll g o pall (4
Numerical | Numerical -
(Ol (A Dbl e ) okl s aeadl (5
Numerical | Numerical
Numerical | Numerical
28} ol ghad raia 5 ae AUl iV alaall il o
a)X=3+2%4

b)Y=2*6+3-2*4
C)Z=(2*5%*2)/2+12

Y=2%*6+3-2%4
Y=12+3-2%4
Y=12+3-8
Y=13-8

¥ =7

28
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) Z=(2*5%2)/2+12

\i/
o}

Z=(2%5%*2)/2+12
Z=(2%25)/2+12

4

Z=50/2+12
@ Z=25+12
Ty Z.=37

o}
i
(+)

3 1l
2] Sl shad ania 65 e AU Alsbadl) Ul X =5, =10,Z=20, o<W
W = (X+Y *2) **2 — (Z-Y) IX - 10
:Jadl

W=(5+10%2)*2_(20-10)/5 - 10

o 4]

W=(5+10#%2)**2—-(20-10)/5-10
=(5+20) **2 - (20 -10)/5-10
=25**2_(20-10)/5-10

.
l
(2) (s) | —25%%2_10/5-10
! ! = 62510 /5-10
@ / : =625-2-10
E@ ! = 623 - 10
= SR =613
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Priorities of Relational Operations 48l clile cldui(1.7.2

operands and (. JS ks g sty Al cililee Ll (at i ma gy 8 o) Jsaal

resultants
M) Slilee lidnad i 31 8 Jsaa
operands and resultants ¢« JS <l & 5
by & 5 Gy & 5 il
resultant operands
logical | Numerical, == <, <=, > >= <> (I=)
strings or el )l e
characters
4 :Jba

A Alsbaall il

2=32<141=22==251=F

N
:/ ] Z=32<141=22==251=F
l =F1=22==251=F
=F!=F!F
i —F!=F
|

®=F

30



Ol dady A yull 2021

Priorities Of Logical Operations 4dhiall ciblel) ciliwi(1.7.3
operands and (» JS ks ¢ 51 dtlaiall Glbleal) i i i ma ey 9 Q85 Jaal)

resultants
ddhial cibleal) bl cufi 5 9 Joaa

operands and resultants ¢« JS @bl g 55
iy & 5 iy & s i Al
resultant operands
Logical Logical ol B (1

: . I &S A NOT (2
Logical Logical

HS s AND (3

Logical Logical &&
Logical Logical I S A50R (4

5 :Jda
w\a\#@b}'@@m\&‘ﬁdw\@ﬁ%iAzT’B:FQ\S\S)

a)Z =1A&&B|A
b)Z =!(A||B)&&B

a)Z =1A&&B||A

31
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7 =IT&&F|T
v ) 7 =1A &&B| A
|
g | I T&&F| T
|
:2 o “F&&F | F
|
N =F||T=
| -

b)Z=1(A||B)||T&&B
Z =1 (T||F)|| T&&F

Z=1(T||F)|| T &&F

|

; C) ;C) =1T||T &&F

Cj“” | =F| T &&F
| =F || F

C) =F

32
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(1) G
r AU el el anlall A deadiuall dapall a6l (1

A+ BC

A(C+5B)+
5B+12C

*(2X + B)

a5 e Al yuaill dad sl A=3 B =7, C=12and D=2. o< 13 (2
Jdall il glas

a)A>3||B<=5

b) !( A <5) && (A > D)

c) (A+B)<D || !(C < D)

d)A<B+58&&C+5<D

e) A** 2/5+2>=3||5<D

f) A+B/2*2<D&& (D ==A)

oo Al cVobeall daf cnl A=3  B=T,C=12andD =2 s (3
dal) Gl shad a3

F=B&&A<C||A<D

F=C>D&&B]| A!=D

s ae Al Gl il daii al @ =4, b =9, ¢c=8,andd = -1 o<l (4
dall ¢l ghad
a)a—-c/d*2+d*d-b MOD 3
b)y(d*2-(a-c/2)/(b*b-d+a))/a+b*2
s ae U Gl el Aaii cnl @ =5, b=3,c=T,andd =F Js (5

c)a<b||!(c && b > a) && d
d(@a*2>1)&&d|| (a-b<28&&!c)

Jall il shad maia 58 o Allill cVsall B Z A2 Sf A= T, B=F <13 (6
dZ=!A||B&&A
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e)Z=!(A&&B)| B
fy Z=A<B
g9)Z=(3>2)&& A|| (2<6)

Jall @l shad maa 5 ae Al Adladl) e Y da 2l C =7, and D =208 13) (7
Y =(C*D<8)&& (A&&D ==4)

S il 2 aa o A=1,  B=2, and C=5 y< 13 (8
(A<C) || (C>B && C+3 > 9)
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A il
Bluall 3y paluailly p gpal ; ol Al

gy Jilsall Jad Al dxy YY) dal jall e o et Jacadll 124
Gy Lpailad 5 o)) 53l sefa s (G sill 5 Anaall 5 Ll 5 Alluaal)
50 2 € 5 AlntV) claladall 5 Apapdall CHlalll aladiul gielua
JEY) aans A e Al Cilladadiall JalS 7 i ) dslall
Gl )l delua A Laladinl 5 Lgie JS Jslae s dadiiusddl jualiall
il 3l sl Aelua 35 j0dl 3 S aladiny JalS 5

INTRODUCTION 4t (2.1

Lgbidasi s Allsall Cay o (o ey Jilonsal) Jad Aniiall dpulial) Jal el J gl Jacadll 21 b
Gl ) sl o sgia J sl () ALYl @lld g A il dda jan | )5 e Gl s jo (Jn
Aliia (8 alai ) adld i)yl (o S il a s it a3 )k Lailiad
(pseudo 323l 2 S 45 Hha s (flowchart) dubawsY) Clahadll 43 Hla Laa 5 ) ) 53l

.code)

STEPS FOR PROBLEM SOLVING Jivwall Ja Jal 2 (2.2

SIS A Lalil (e Alsal) JiaY) Jall gaiad Luis AGE Ciny 520x5e Jal e 23 gy Jilesall Jal

Problem Definition 4wl ciy 23(2.1.1

Cla ) a5 (COAA) Gldanall daai g las Legh Leagd s Ll o Allsall Cay iy Jiny

) S
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Problem Analysis 4lwall Ji1x5(2.1.2

s e A Ua pall oda iy Alasall da ) 255 3 @l ghadll g cillead) aaad Als je 4
35S ahaainly ol (flowchart) dutews¥) cildabhiaal) alaaiuly (LS o) pun e j ) 2l 48
(Pseudo code) 34l

Programming 4>« 2(2.1.3
Al el aa) alasiinly Al Jad el 0 A Pseudo code sl flowchart Jssss
Lo A dal e 4 ) Als ull e ity

Source editing (a
OSily Al sl sl (keyboard) zoliall da g YA (e geali ) US4
s anlall 5 I3 Jaly zelindl 138 (385 4 &5 python 4l Jial Juw e
S bl Ol Gle Jy w1 n G (py) S5eY1 o e e (test.py) oSis
SOUrCe (oo geabin Ll 5%y dae dll Al jall 038 ¢l | Python sl 4ulis
program
Compilation %l (b
A e gl ) ja) L due il Alayall s34 3
Laxdiued) Zalll 2ol @ G Lehaads (syntax error) dysalll sUadll e caiSll (4
Ay galll elad) (e A alipall () 5S5 in
ea il Aol 50 object file (e AV A3l =al p N source program Jissi(2
Aardina) 4l ¢ 5l lasi axsiud) (compiler)
test.obj oSis object file (cemy Cale Ll () 5S5 dae all dls jall 23 cleiily
Linking &% (c
sl (test.obj) object file 1, (operating system) Js—iill aldai ddaul 5 a3
(test.exe) 2l ale Jpaall &35 (5 AT object files
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¢Ms execution file il Cale Lual ) oSy dae Jall dla jall 028 4les A
GAUJ._\J‘ o il (user) €q$;'m.d\ Ao g1 daladtin A
Simulation sslaadl (d

(logical errors) kil cLha¥) yw bl 8 e Kl sl ke PREG
4 el pll =L Lad S g yma (e (iNput) J30 Jlia) LA e el B
il g lud (results) aloll wla )ae S LS (predefined output)
elba¥) (e LA el LS (predefined output = result) Lexie 48 )
e Sl i (5 A5 e galindll @l e e sl salels za sl o s V) g dgilaiall

dgihidl ¢Uad¥l aaen (e galind) Sl

Documentation &551(2.1.4
(source program by zali ll e i o ) Juadia j )8 S 540 6illy ny
Dsbaill 8 acliuall g Aalall vie 4l ¢ sa ) Cargs alae Gl g el e il sheall a2y

ks Jall 48 5l aaail 4l 5 sl sa (problem analysis) Alwall dalas o 1k
Julal Aabia ) 3,0l e Juadll 138 b Cuaatine 13 i) LY J g sl 3805 4 sgns s e yud
Jied)

1 :Jta
DAl (e il 7 purciall dagh aa

Z=(X-Y)

Jadl @ glad
Al aa s ALl Al sl 7 osiall Aad Clun a5 sAdLal) agd (1
ALl Aalaally 20aall Z paaiall dasd dla) g2 g s Adlaasigs Xand Y (2

37



Ol dady A yall 2021

Ao ) Al (e Ll sl g Jall daliadl 3y hall (ol il dodatl) A ja (2
48 Gl 4 A gl
rdall sy Hla aa

1Y) ARy hal)

Xand Y geosaiall (g JS ey (i sail) (1

(X =Y) b alay (2

Z il dad e Jsanll Gl 23Ul & je dag) (3
1A A8, k)

Wil DA (e 7 el 4 Clas
Z=X*4+Y*-_2%X*Y

Xand Y cnosiall (e JS Ay g gl (1
X2 = X pdall e ) (2
Y2 =Y wdall g e sl (3
2°X*Y dad alayl (4
X2+ Y2=Xand Y cuosiall oa e g sana ) (5
Asdal) 3 ghadll 7l e 4 B shadd) &3l = sl A e Z prilal) 4 dla) (6
Jall (A Jgeasll (8 Jemd 5 & omal (53 A8kl (o gty Gl 08 yhall Jilay
ALGORITHMS CONCEPTS <) lsadl aggda (2.3
sl elale (o 58y (e )l A (puse (0 dena () allall sl Gaa ) )5 AalS Gl
@32l e el G 3l (8 el
Definition »Jsadl iy »23(2.3.1
z sl A8l Chaly daae i Ca L adw &y ) Aihaial) Gl gladll (e de gana o
Alsall Y1 Jall ) J a1 4 50l
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Characteristics of Algorithms <l sall ailai(2.3.2

eie Bae (ailiad il ) Al

(well-ordered steps) Likie Lui 3 4 e d1a ) sadl il shasll (1

(ended ) ey (defined steps) saass ) sall <l shadll(2

(simple operations) dawes Sllee 2455 44a ) ) Al i gladll(3

Gl 5 Slalaall g Jaall bl maal g aad JYA e @y g s Wy 2 5 5l sl Co =i (4
BRPN P

ol (a5 A il Jal Lilat (e Cuss universal solution Jall dale 33 ,k(5
g st

Aa) 5f adad ()92 8 pdlae A3 sk Jal) ) Jsea 511 (6

Algorithms Formation Methods <)l sall &elua 3k (2.3.3

e pall 5 agdll Al gen g 480 Can (ge Lgin L (AT Ol ) ) il Ao bual Bagae (§ 5k aa g

dall () J sl (8

Using Natural Languages algorithms 4kl clalll aladicl (a
Q\J\_}c}M&M\ﬁdﬂ\&\#@‘bjﬁgﬂﬁja‘}‘)\)ﬂ\‘_')c MB}IM\@)H\@
il 5 4 alasY) 5 4 allS dpmlall Cilalll alasind A (e

2 :Jda
Alalaall alainly A’ jed A 5 ) ol paiiadl 5 ) all da 50 Jygay o 685 ) 4yl 530 2

F=32+9*%

TSBIR=S]

C S 3 aaiadl 5yl Ay Js) e Jlsadl (1
5 SN 3 (G ) 3 asiadl 5l el da a3 (2
Ayl Adaledll ‘JNAUABJLL\AM %J@l\ '&J\);J\ A\AJJ &.11.»4;(3
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SIAN 8 (F ) g edll 5,0 yall da a0 335(4
Fand C (» Sidiclh (5
Al sl alads WY AR A asal) AUl jan a5 ea 5 a5l ALl slac) o) 6a
Cle )l Al Aebia b

Ay @lla g A8l anal Uil 5 Led skl il ) sall delia L dpdall lalll aodies ¥ Llle
583l 2 S 5l (Flowcharts) dsbess¥) cillabaaall b el (5 a1 3k aladinl

Using Flowcharts 4xbwiy) ciabil) aladiul (b
agasl aladiul Aol 5 lgiary g Aliaial) dpuaigll jualiall 5 JISEY) (e de gana aladinl &
Sl Lol

Using Pseudo code 5 44l 268 aladiul (c
Aplall ALl (e Ay Al jlall [iamy 023508 5 aas e Led Gl A Sy 3] o8

FLOWCHARTS 4ubudy) cilabiall (2.4
agal aladiul Aol g Lpuiary ae Aliaial) Ll JISEY) 5 jualiall (e de gana aladinl &
Jstaa s Aplw¥) cillabadall (53 5S35 & dadiiusal) jualiall i g 2 a8y J<aI1 | Jladl Jalis

Orval
| sl w = «
? ] Apa iy Al dlg i L3l
Looping Begm or End
Cirele Bectangle
O leasl 183 Akt Lol ool
Connection FProcessing
Aorow | : [ e
— dpaldeal A an s Parallogram
wlaal g Jaal olali.c
ik Eead or Write
annotation Bhombus
SR Bas L JEa il
PR TR Decision
branched algorithm

saie S Jslta g b)) cillabadiall (o5 3 dasiiall pualind) 12 JSi
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1 Read (A, B) 2 Worite (snmm,ave) 5 < End > CBEgi.n) 6

3 Input: A, B 4 Chutpur @ surm Y es o
12
Fi counter

Start stop
step
1 A=E A<B
8
13
g sum = 4 + B
=0 =0
A P
14
10 Add 1tol
=0
Sum= A + B+ C
11 Ave=sum /3 15 Done for
Pro=4A "B *~C each student

Aabas) Sl JISAT (e puaie S (5 51 13 U2

die g aaaall LSl g cldlaall (Wiay 8 ad ) juaiall 3 7 ad) uaiall 3 a8, JSi)

Sl 1nd Cinyealiall 638 aladial

counter = C :alaxl) aul (1
start = 1 2laall 40 (2
stop = 10 :ala=ll 43le3(3
step = 1 ;) 4.8 (4
(1,2,3,4,5,6,7,8,9, and il 234 C daall f maa gy 8 o8 uarial
sl e 10)

3: Jha

dcbby clusy asiis A B, and C @l poriall and 158 25 ) s8] olewiV) il o f
(Pro) sl Jala 5 (Ave) shuall Lo gidl 5 (Sum) g sasall

:Jad)
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Read (A, B, )

l

Sum =4 +B+ C
Ave=sum /3
Pro=4A *B * C

|

Write(Swn, Ave, Pro)

End

3 &, J&d (Flowchart) (obes) akaill
4 :Ja

Mt (AN (F) Coagd ed O b1l da o disay oy a0 5A1 (lans¥) Jaladall o
3acld J\Mbﬁ)‘#\ﬁ)d@bheﬁ)%)@h 5l Ay iﬂ ("‘J.J‘}.;n (C)
A\TAU‘:\JJM\J#J\M\o)\);“h)dé\@;@)@l\ﬁ)\)ﬂ\&)dw@);ﬂ\

C=(F—32)*§

Read (F)

T=F — 32
C=T*5/9

|

Write (C)

l

End

4 o3, Jidl (Flowchart) by Jabaddl)
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PSEUDO CODE 5_aall 358 (2.5
<l jlaall iasy aadiud s sOUrce program J<iE Y s compiler W sl 4 e 4sd o
Agpdall GG e 4y 4l

Pseudo code slai) <ighi (2.5.1
(variables declaration) <i_siall e (S (1
(U aat caagy G il e G

aa el Aol gy 20ay (A 5 el aul (@
Integer, Real, Character, String, Boolean) : =il ¢ 55 (b
(Optional) cas s o) Al aids < il 4l (C
o= compiler axsidl g30) s el e GAe Y e Caagll 5 5S dne ) Qe (iany S
3 SN Jala ad 4 sllaall 44 335 daliall maay & 8 (Variable data type) sl g
D S s o oK Sl
a) Integer = 2 bytes
b) Real = 4 bytes
c) Character = 1 bytes
4 JriyReal gl g saiall 3,800 5w 2 bytes dads Integer g sl (e piall
3810 (1 1 bytes Jadu Character g sl (e aiall 3 SIA) o bytes

AN Liad Begin 4als 4318(2
e o0lsAl Ll Begin AelS S oy

(S e s sing Al s za Ul eAN A ALS(3
Read statement o _lsall Jaase) 83 e (a
(o) sY1 s llead) 5 cilagdedll) sl <l jladl (b
Write statement »)_ sall zilii delila 3 ke (C
A £lgY End dals 4U5(4
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Al A End 4alS LUS, o )l &l eled) g
5: Jua

3 4, Jidl Pseudo code s

:Jad)

Vanable A, B, C, Sum, Pro: integer
Variable Ave: real
Begin

Read (A, B, C)

Sim=A+B+C

Ave=Sum /3

Pro=A*B*C

Write (Sum, Ave, Pro)
End

4 i, Jidl Pseudo code 216 @ JUa

armable C_F_T: real
Begin
Read (F)
T=F—32
C=T=*5,9
Write (F. C)

End
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(2) Gl

(Pseudo code) 3l asS ) ALYL (Flowchart) bVl hidaddl aa i (1
A sl Al 57 Y il e Aol g oo o3 X _psicial) dead ey o 5l o 551530
Y=vX+5

(Pseudo code) s,idll 25< A Ayl (Flowchart) b sl oo i (2
Y, Z, and &l il ad delibh g Clus 5 A and B ouosriall sl 36 8 o g8y 0 ) ) A
A Y abaall a0 W
Y=3*4-4%B
Z=2%Y+5
W =Z MOD?2
(Pseudo code) il 25 ) 4yl (Flowchart) (Y lahaaall 25 (3
Aol g Z Gl padall ;p8delihy Qlua &5 A and B Gaosaiall o 56l i 2 68 a3 ) 5al
A Al

Z=(X-Y)

(Pseudo code) 3,ill 25< ) ALYl (Flowchart) b il 2o i (4
X,Y,and < paiall addelb s clua 23 A and B (sl add 36 3 a8 a3 ) 5al
- 3000 Y alaa) Aol 51 7

X =2%A/(B**2+2)
Y=X+2*B
Z=(X*Y)/2
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2% | ke { NP PN % {
TP = | - RPLA\ I | WPV { P % PP

L X Y- P
e ) Lgiia ) Al o ey (e ilsall s 2all Al o€ A8 ,Y) aladiind ey
il e (Y padi) 28 Leay oy dnbuad) Clleal) RS Jagudt 8 Cratlis 5 5o 5Ll
ClS Al 5 yadial) sy abial daladinl e s cluall s aell Cillee Jiiall <l Y1 (e S0
g omdad) AL el 5 138 Lia gy (a4 Jsama J1 o Y o) s saaal) aldaill (Y|

.(Decimal System)

Aigall dagdll o cabaa @bl a3 (5 pdall pUaill @lin) ) die g ALl Al jall Jal el
R PR IR SE R I I 3 R PR KY PR | I B LON (PO g PSS
Dbl olaily A€ ja 13) daall e 2o 35 (A el ann 53l 5 ) 22adl JAds 48K elld 2aay
G A 7 Bl A Aaill o a3 ((937) a3all Db el olaily 4K a 13 4l JE
(900) & 9 Al Al s (30) (ed 3 N dad Lol Lad
aldadl) | ALY AU e sl ST, g dall pUaill ye o Al dyaae dalaif cllla
el Qe 4l )l Aalasl 8 52k AalaiVl oda (55, g pdie Guabiad) 2 | LY
S5l (e 4ild ol 1oy Aadd N Aakail) (e W ye 5 | AR Ciladledd) | A g Y

Al AadaiB Uil ja 3 Lgaladiial (a jad dpaael) Aalasll 028 (oo JS e g DY)

Decimal System : s dal) aUill)

Cela g allall eladl OS85 OVl A 8 aodiaal 5 4gle Cojlaiall (g2l ol s g

8 b oo aldaill a8 oae ol A€ 51 8 AN sa ] aae Y (o diall)m AUl dpanss
O ey e S pladiul Alls 85,(9,8,7,6,5,4,3,2,1,0) 25 S
S i (A Adalall Hew ol aae o) sell dluds Gada Ge)ll 4 ge o aaiad 4pa2ell dasl)
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bl a5 (10) 222l g (5 piadl alaall () ()l GUAT | Ul (ulaly ans (ga2e) Uil
ol 13a e YU adiay alaill 13 ¢3S 23 JS Y daall

A0 el ) aldas (S 7654.23 (s el aaal) 1 Jlia

%1000 6 x 100 5x10 4x1 2x1/10 3x1/100 7
7 x 103 6x 102 5x 10" 4 x 10° 2x 10 3 x10?

Binary System : AUl aladl)

O sl (10) sl Al 2 (g piall alailly &5 jlaa (2) 22l aulid (goae i a g

MJ_J\J&V\U\SM(‘I,O)@jkﬁwngew\&h&@\)y}\d&

dae) o QUi | Al AadaiW g A5 SV dpadal) Lgy Jalaii 3l Zall) () AL pUai)
1001 , 10111.101 , 10.1101 , 0.1011

& L Al dlae ) aa g (S AW Uil dlae WY Gl BaaBl oDle ) slae W) LiilaaSe JOA (e
ey AES e Gl g8 JR10 e W) (S | Cppmal) QUL o giSall aaall il | (5 el WUl
anal 4y i€l AUl ulad Jas e sl (i

(110)10 g riallis (110)2 Pl iS5 110 22ad) ; Dliad

il ye (110,101 ) 22all Julal 1 Jlia
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(110.101)2 = 0x20 + 1x2" + 1x22 + 1x21 + (Qx22 + 1x23

Octal System : Jlalll aliil)
dardiidll §ga | (8) 2l A A s IV cilaadal) 8 deodiiall dadaiV) (e 58
Shaill sl slae) e Wi (7,6,5,4,3,2,1,0) ol 1 b

(110.013)s , (203.62)s , (721.5)s , (0.513)

4l e ) (203.65)s 23 s e

(203.65)s= 3x80 + Ox8'+ 2x82 + 6x 81 + 5x82

3x1 +0x8 +2x64 +6x1/8 +5x1/64

Hexadecimal System : s s uiludl aUaill

aae o)) sl (16) 2asdl 4l 45 IV Clpaall 8 daadina) dagall LadaiV) (10 8
s 300 16 (o aldaill olac] JS&5 b daadind) g )l

(F,E,D,C,B,A,9,8,7,6,5,4,3,2,1,0)

D g (bl Al dlaef e Ui

(2D6.F3)is , (10011.1)}16 , (FFF)is , (0.257)s

s 4l e ) (BAT.7F )16 222l Jla 12 JUia
(3A1.7F)16= 1x16° + 10x 16" + 3x 162 + 7x 16" + 15x 162

= 1x1 +10%x16 + 3x256 + 7x1/16 + 15 x 1/256
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skt (Fe= A ) sl Old sl allailly 4y piic udlid) ) gyl 45 jlie 2ic - 43N
(15 +— 10 ) sl sUaill

sl AaBY) cp CB gl

Leale o yaty o camgy 05 Aagaall il e Al Aadai¥) s Jasal Adee
At OO gl o2 agh dlee Jaguly | Al )l Aadai¥) apanad dolee (a3 (adidl)
- Jasadll 48y play LT de gene IS maalae ) Lgapudt

L s pdad) AU ) (el e) AR e Jygal

e Ialaie) gl e A sasll Jalas 2y g pdial) alai ) saae sl gl (e 2o (g1 Jy sl
Akl 8 anall s (¢ sSau pandl (e zlll dandl g ¢ 0 sandl ran il alag) &3 alaall @lly Gl

D gl ddaill 1 (1101.01)p 2l Jgn; Jlae

(1101.01)2=1%x20 + 0x2" + 1x22 + 1x23 + (x21 + 1 x2?

121 + 0x2 +1x4 + 1x8 +0x12 +1x1/4

=1 + 0 + 4 + B + 0 + 0.25

[}
=
e
]
(4]
—

-

=

L s AY A ) o el il g Jygail

SomS £ s runa s a4 el sy Al e gl () s e axe (6T Jysail
e FU e Jgeanll o 5all el 23U pess oF Al A3y Hhay 2 ja IS ysads

s zoanall o ) Jagald 1Yl

Allail) (bl e (g pdiall aaall iy o o83 alai (Y (g pdiall aaall masiall ¢ 5all o gl
ool (o (6 3aT 5 e dni g danll U 22l 8 ¢ Aandl) By Jasia 5 agl] Jysaill (ol
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L e 6 s dand 0 o Jeans o ) doleadl ) S5 et 1388 5 LI Ladiag o AUkl
) bl (e 4l eV ) ALY (e 4l Aasdl) Bl 3 gee (8 o gaill gl ()5S
Cedl)

i sl g 5al) Jygat sl

aall oy s 5 AN i) b palan ) (o el danll e S 6 jall Jgail
Gl 8l e dadh 5yl ¢ all 3a) a8 4] (b sail) o gllaall pUail) (bl A (g el

Ll
S aul GV sas) 8 g o ) o peall Alee i 1388 5 ula) 3 6 5a0 5 5

o Aua (g gb o puall & i) gl e el oS ol W) -

C5a (e ST g ml 6 all ) S5~

.l dglee ) i ae ST (g sl ¢ Jaldl aas -

ade) j8 @ pdall e paaall ¢ Jall dgee (A gl mili3e) B Qb o pall ddee (88 65 2ay
Ol () Sl (e 3 ay a8US 5 JaY) ) oY) e

DSl alaill Al (34.56)10 el Jss i Jlia

aual) ¢ jad)

Fadll 2 endl L

34+ 2= 17 0

17+ 2= 8 1

4+ 2= 2 0

50



Ol Aaly daa ) 2021

1+ 2= 0 1 (100010).
(s sl ¢ jall
0.56x2= 1.12 1
0.12x 2= 0.24 0
0.24x 2= 0.48 0
0.48x2= 0.96 0
0.96x2= 1.92 1
0.92x 2= 1.84 1
0.84x2= 1.68 1
0.68x2= 1.36 1
0.36x 2= 0.72 0 \
0.72x 2= 1.44 1
0.44x2= 0.88 0
88x2= 176 1 (0.100011110101...)2
R ENH

(100010.100011110101...)2
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(3) s

¢ A a1 (343)10 el aad) Jsa 1
DA N A A pdal) dlasY) Jea 2

d)27.26 ¢)257 b)112 64 (a
g) 33.125 f) 47.875e)77.0625

-1 s dad) alaiN ) Ay Ll slaeY) Jea 3

a) 11011 b) 1110101 c) 111111 d) 1110.11
e) 10101.1101 f) 1100001.11011

R e PG = e Dt | N =i | PRI K S FEN”
a) 72 b) 113 c) 16.3 d) 37.6

e) 122.775 f) 417.632 g) 37.6

-1 Al Al ) AU AU e el s 5
a) 110101 b) 11110100.110101 ¢) 110110111.10101

d) 10001001011.1001 e) 1010111.11101

L e ) Al ¢ AU AU o B L ) (225.625)10 s <) dadl Jsa .6
e Gutbaad) g ALY AU & B La ) (11010101)2 AL 2l J a7
P e Gudd) 2Bl ) (5 pdad) AL (e J 9> .8
a) 14 b) 80 ¢) 560 d) 3000

e) 62500 f) 204.125 g) 255.875 h)631.25
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: SV Gl 1y UL s

339wal) adell jae )l Lied (Coding Systems) paidll Jlai (el alsiny

e

P Lo adadl ol e &30 4G ke gl Ay e

alsall &2l 2BV ol a5 2y Binary Coded Decimal | Lasi

. (6 Bits) <z 6 dlavlss joa )t alladi s fig LolS

L‘ﬂ'l J Q-L«'l‘:l 7;...’3 &l

t
I.
= < i)

:BCD&&;;&Q$;5=1%5

TG 58 o
J2<' | 0000 | 0001 |0010 |0011 | 0100 |0101 | 0110 |0111 | 1000 | 1001
00| 0 1 2 B 4 5 6 7 8 9
1y A B C D E F G H |
10 J K L M N 0 P Q R
01 S b} u vV W X Y Fid

3 6 | . £ . L .
64 /(2 )Jﬁs Pl s jee) sie OF g Lo Ul T oo Jab plld) s 055

.-'4153 J.ﬂ)
VS 5,5 BCD plas KFU Lt Jt

gt

100010110110010100
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: EBCDIC ?LEJ (Y

Extended Binary Coded Decimal J jLa=i s,

pdsis UL 2l (g2l albill 2asli 552800 a5 glls Interchange
s L.AE’C_L_:Lﬂ_U :L:-j_' j& a“a.:-a...l a.a.J..:-ut 'j J ol 8 Azl s
) Jaad
FEVR Ja Al (el )l gl
dadll | 0000 [ 0001 | 0010 |0011 [0100 |0101 |0110 |o0111 | 1000 | 1001
1111 |0 1 2 3 4 5 6 7 8 9
1100 A B C D - F G H i
1101 J K L M N 0 P Q R
1110 S T U v W % Y z

- 256 ..;;.' J'n.a...&-l 28 o L2 j}ﬁJJ'L J.__':q_‘.." i 8 ,aln.lzJ" RS e..'o-h.....,u i
. EBCDIC play KFU auds™ o 1l

— 110100101100011011100100

:ASCII sz (v

American Standard Code for Information | La=i ..

_JLALLA_.L “L..H &L..u-lll_..L.l d..d\_l ..fo}l .:..;...J .._-;"“'*"

=

Interchange

s
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"

J& 3345l jHJJl Lias) clilst 7 Al LA \_;{w:“}' Olalls) A o

[ ! T 7 G L
L2t oS Sl ol Bpusawy 2Vl .30 128= 27 pilil) dl

2256 i 2°

: ASCII (7-Bit)plesy Ul L a3 b I Joadl =g

=4 v

B A G
Jalall

0000 | 0001 | 0010 | Q011 | 0100 | 0101 | 0110 | 0111 | 1000 | 1001 | 1010 | 1011 | 1100 | 1101 | 1110 | 1111

011 0 1 2 3 4 5 6 7 8 9

100 A B C D E F G H I J K L M N 0

101 P Q R S T U V' W X Y. zZ

ASCII (7-Bit) slay KFU  Jos : s

100101110001101010101

: ASCII (8-Bit)play bl i day b (L Joidl oy

5o B
Jdal

0000 | 0001 | 0010 | OO11 | 0100 | 0101 | 0110 | O111 | 1000 | 1001 | 1010 | 1011 | 1100 | 1101 | 1110 | 1111

0101 0 1 2 3 4 5 6 7 8 9

1010 A B 0 D E F G H I J K L M N o]

1011 P Q R S T U Vv W X Y z

:3Y WASCII (8-Bit) pliay KFU [ moad

101010111010011010110101

R
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COMPUTER .15 _l=s
.BCD -U--, <D
.EBCDIC -~u-=-. C—>
LASCIL (7-Bit) ~u=2  ¢=>

.ASCII (8-Bit) ~u=:, C

: (check digit) Parity Bit sl .

s>V oo CadSdl (3 pdsinady laghall o Jaidl cull g G8ls) ey

; -_"-JlLﬂja.l.Alll VLE_E NET>

0N o EBCDIC plizs o 8 Bits o &5 32d pdoiay sl Cnldls

-

S ) Aalo) Al ey clla

e

(WA,

e Blay) o5 OF 2 Bowses 3ypa i lagdall O -0 0SS 3b (susl
a3 3 (® g )34 b I :

aalSly w3l Caeliar Y 5 LS s day bl ods S (cnlluy VI o L,

ag bl el by S giadl ey alisen) £ 1

2

1

sy 2rej 248 Jus el 873 1 3) el sue e 065y g llia

Tsde Alo ,._i I ol sue s O

i | Lo a3l A,
Ph:gd __‘E.JJ 2 32 A e

p
R TR | T Laas

.va.‘..-..i... C\,I_JJ_, t_..-‘.r\.dja.ﬁ- LSM"" lt._.‘.,J_«

O ¢ b mul (3 La g Taae T W30 UL sue OISTI5) (5300 Ay a3
-‘i—n_) S 1 _,_e- | TR ) [ETIN O (- =y ‘\_l J'l Olacizad 2 15} .1;);1_,‘-/\7 _.‘i —= L_E—-j‘—\:—"'l [ emtrs
Tl ae 0.5 OF s b=l s Bl oy OB L. w30 LUl sae OS5,

3o EBCDIC aUz plusezoly 5340 o) o= Je 3 5 2 Cna3 0 L2d :Dhaa

A e ] s sne W ] Lgtad g) (Sl 11110010 gl 2
(=53 2= 1 =lEla s oW O LgSed o) (38l = 11110011 gz 3B
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sde O o izl Cooldd 06 a0 gy ol Ul Jll oz Ltis

O el GEST 3B gy 056 O ot el 5@ Jeadl 1 430 il

. Retransmission JL.,Y! 3sle) Ll Ly wle G354 dde 4 gl clla

a8 Cy pdad Wl slimuly psgdll iy e BB 30 &5 Colsdl Lol
slel Gl 4l Vs Lo 06 OF gt Al 1 430 sl sue O e ST

[d)l

: (File Allocation Table(FAT)) <uldl awass Jsd

OF B anpdl ol sde 1) 5LEW @) <o 16 1 53 Sl sl pasn,
ol sday (Y2 KB) 512 Bytes iy su~s JS s e Ll ol e

FAT 16 »i. 11U 2'° = 65536 il saall 0 s (Sectors) wlelledl) o

)l b st gl wlasgl) (Address) olss 65536

a2 B * B5336 = 33554432 Byte = 32768 KB = 32 MB
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FAT <l jawd Joits sl @l (el o3l 281 ool OF an Liag
g we Sy Ao o5 JgY oY) Al ga lds 0153 0 32 MB s» e Juladl 16
Bl sy e WY 0BG il o il ST alos T alisizal s Y O sl a5,
(Cluster) ssimll sa o s plisizal @ Gl o3l s Jo Ll milge 3lpad

(Sectors) cleladll 1 dsgast 5 3)Le 32 A,
(8X /2 KB) 4 KB ssisall o zeols colollad 33U 352 IS s a5 301 e
f (Sl A dmlae as Jlml LSg FAT 16 plasizaly Wil g Liag

4 KB x 65336 =262144 KB =256 MB

la o laall o e el a WY 015y g pelal) esiall a1 3 skt (ST
el Uy pUss 64 ] by Slelladll o ST sue gz U mas U ¢ g gl

: Sgaall N S
B4 x5l2B = 327688 = 32 KB
ol lall o ill sV ol e 313 Ly

65536 x 32 KB =2097152 KB = 2043 MB =2 GB
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. Windows85 alsis Dos aley ans bebadl) adazed sl (Ll o, 3l) i1 adl ga Lis,
FDisk L1 plasats sl ae 1) 268 o 5T sl N1 ot adall ol 252 2 LU,
-ZEE‘;&J-_;;&\';P-Q&UJ&TM)
A e Bl QU ssme IS lelhdl ST sk ared WKL OV sl
o oy iy (2%) B5E3E L s Y gl Jlmsy (an g 5Ty
28 byte o ap ¥ @ jptiash ol Slile jam Jio ol Spho Slile el 31713
it o OISl 3 gl kel 3y il e ST e Y LT By ()
Jgdor 3 omlse IV m aly (Cluster) seie §) sLaY K6 Y &Y Tos T ol
c el i S oda L2 38Lo) S e cr QUL SUL aiad
g oin by Windows 38 sl o FAT 37 ottty mitge Jpus sy Sl s ol L0
Jo o et FAT 37 sy sobenes g all sy s9iie SO 4KB onm o il

Hgles Lol o 8 ol ca i IS

2%y 4KB =16 TR
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dlatal) il gal)
Logical Circuits

Jalas ae JAxn) e g gaaiduy yKls gy a (logical gate ) Aalaid) Al gl & La
Y edil.ﬁ_ u}unanc);nj\éﬁ)d;w\ujc%ﬂnu:u&meﬁﬁﬁphbcﬁj(
L) 58 20 2 l) 530 Y ccamd sl g Y1 8 36 b 5Ly b )yl
A Al gl JaaeS dgalaial) il gl as) A aladin) Say 4l dpdlaia dagd
& Jamy 3l (3hidll 58 5 (Boolean Logic) Sklsd) shiall ga Llle axdiual glatall
dad )l il gall

Digital logic circuits w electronic circuits that handle mformation
encoded in binary form (deal with signals
that have only two values, 0 and 1)

é Digital .... computers. watches. controllers. telephones. cameras. ...

* BINARY NUMBER SYSTEM

Number ___.in
whatever base Decimal valiie of the given number

Decimal: 1,998 = 1x10°+9x10°+9x10!+8x10%=1.000+900+90+8 =1,998

Binary:
11111001110 = 1x210+1x2° +1x28 +1x27 +1x26+1x23 +1x22 +1x21 =
1.024+512+258+128+64+8+4+2 = 1,998
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Powers of 2

N .l Comments

0 1

1 2

2 +

3 8

4 16

5 32

6 64

7 128

8 256

9 512

10 1.024 | “Kilo as 21%1s the closest power of 2 to 1.000 (decimal)

11 2.048

15 32.768 25 Hz often used as clock crystal frequency in digital watches
20 1.048.576 | "“Mega™ as 2% is the closest power of 2 to 1.000.000 (decimal)
ERE 1,073,741,824 | Glgﬁ as 2%%1s the closest power of 2 to 1.000.000.000(decimal)

Negative Powers of 2 \—_\\

N<0 2N
0 Binary numbers less than 1
-1 21=05 Binary Decimal value
2 2-2=0.25% -
-3 23 =0.125 0.101101 = 1x2!+1x23 + Ix2++
-4 2% =0.0625 1x2-°=0.703125
-5 2-5=0.03125
-6 §=0.015625
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¢ HEXADECTMAL

. Bmary Decimal Hexadecimal
Binary:

11111001110 0000 0 0
0001 1 1
l' 0010 2 2
11 1100 1110 i 3 t
0100 4 4
"= "%Y_Jl ?74 <== Decimal [ 0101 5 5
' \ R 0110 (6] 6
TRy U 0111 7 7
Hexadecimal: TCE | = 7x16%+12x16! 1000 8 8
. T +l4xl6°=1998 | 1001 9 9
1010 10 A
1011 11 B
1100 12 C
1101 13 D
1110 14 E
1111 fs” F

’* LOGIC OPERATIONS AND TRUTH TABLES

Digital logic circuits handle data encoded in binary form. i.e. signals
that have only two values. 0 and 1.

> Binary logic dealing with “true” and “false™ comes in handy to describe
the behaviour of these circuits: 0 is usnally associated with “false” and
1 with “true.”

Quite complex digital logic circuits (e.g. entire computers) can be built
using a few fypes of basic circuits called gates, each performing a single
elementary logic operation : NOT, AND, OR, NAND, NOR. etc..

b Boole’s binary algebra is used as a formal / mathematical tool to
describe and design complex binary logic circuits.
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ALt dady

¢

=R =T |

B |A'B

=R L E—N |

= & ™= =

GATES
A

= v - e

A B ([A+B

(=T =T |

= O ™= -

more GATES

@ -

A-B

L I IO I =]

A B

=2 =1 |

oo ™= -

- oo o

B ([A+B

A

=T =T

o0 ™ -
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0 e Aamnd more (GATES
A B A TR
o 1 1 R T>7F= A B
1 (1] 1 B |I §
1 1 o —k
A B A EB or
(] 0 1 —_—
o 1| s 2 erEe
1 o o N =
1 1 1 ji__
€ GATES ... with more inputs ~ EXAMPLES OF
GATES WITH
THREE INPUTS
A B C |ABC |A+B+C A+B+C
0 0 0 0 0 1 A— \iz ABC
0 0o 1| o 1 0 B— 4D
0 1 0] o 1 0 =y /
0 1 1 0 1 0
1 0 0 0 1 0 -
1 0 1| o 1 0 A —
1 1 0 0 1 0 B—I OR '
C—
1 1 A 1 1 0 -
A . AN
=A'B \ = A+B+C
B_| navp bt B—:NOR g A
O B f
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* Logic Gate Array that Produces an Arbitrarily Chosen Output

' F= A-B'C + A'B

.C'

. + A'B'C +AB-C

A B €
A B C|F \
0 0 ofo0 Q|0 |0
o 0 1|0 l —
0 1 o1 |= &
0 1 1|1 |= L
1 0 0o ® =
1 0 1|1 |= * e
1 1 0o —
1 1 1|1 |= e
*< B
* e
f |/
A B! C
e - A B C

A'B-C

|—

|/f—-

ﬁk BOOLEAN ALGEBRA

AND rules

A-A=A

A-A=10

0 -A=10

1"A=A

A'B=B-A
A-(B-C)=(A"B)'C
A-(B+C)=A'B+A-C

A'B=A+B

v

65

“Sum-of-products”
| torm of the logic circuit. |

o

* Proof ™
ABC|A (BHC) AB+-A«
D000 0 0
001 0 0
010 0 0
01 1 0 0
100 0 0
1 03 1 1
110 1 1
] 11 1 I
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BOOLEAN ALGEBRA ... continued

OR rules
A BC A+B<C (A+B)-(A+C)
ALASR 000]| 0 0
A+A=1 001| 0 0
0+A=A 010| O 0
1+A=1 011 1 1
A+B=B+A 100 1 1
A+(B+C)=(A+B)+C ppro1g 1 1
A+B-C=(A+B)-(A+C) ‘f’ 110} 1 !
L EL| 4 1
A+B=A'B
DeMorgan’s Theorem
i | JAB|A'B|A+B|A+B|A'B
A‘-B=A+B 0 0 1 1 1 1
w2 ool g 0 1| o 0 1 1
A+B=A"B v 11 o 0 0 1 1
J v 1l o| o | 0| 0
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‘ Simplifyving logic functions using Boolean algebra rules

A B C
% Sum-of-products form of the logic function: -
VIV Y . F=ABC +ABC +ABC +ABC
i o |0 L
L — A*B-C T
] |“". e
| L >
A-B-C
¢ ®

@
® [
& [ T AB-C
®
? ./
A By €k
A B C

Simplifyving logic functions using Boolean algebra rules ... continued

F=ABC +ABC + ABC + ABC F=(ABC + ABC) + (ABC + ABC)

F=A(BC +BC)+A(BC+BQ)
F=AB(C+C)+AC(B+B)

B C 1 1

A
% . F=AB+AC |
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&1 Juadly
il dad e daad

Q8- O Aadda

S clall Glal e 43 IS Gige 9 ) jaaa g Aaapll Glal £ g3l Juadll 138 204
el AU At )l G shadll 5 Al jall el & smsall (85 G5B A e duadll s
Ol Asl,
s o) Al gl (oA dse )l ] et g sl pe Jaladlly dald Gilal 4 dsa ) ilad
culall Jas g Al el ¥ 5 Slaatll (e e gana e 3 ke (085 Y el e Jaladll

A8 N 5 g paldl et e 308 ¢ 6S5 () cang Ciladll 3 (e Add (gl g i Cillee A0l
- ) it A ) GG g SAL el g Aalall Cag all

Low Level Language ¢ sisall dmidic izl -1
aylad 1.1
aeailldal 1.2

High Level Language s ddle &l -2
< Jgaadll ¢ C Aad Jie 5 shuall lle GBI e 22l Sllia
A3 e A Al a5l ye g WA ¢ JISulll ¢ o) )l
e

£ Osikl 4l L

Faaall iy (2l] oSN e zliad (5l ) Ay (s sl dlle A1 A
ae) il ALB a5 Ay Sulai) LSl i g sel jal Alga o sSH () gild) 4a) Creana | A<

e A Gkl e

~ A ailadll o gl dad Jaii

Ao o) g5 Aapesy L€ iy ¢ AL Al S ¢ ) Aa) Gl - oleill A (3
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cOpedl il g5 7 e 50 i yre 2SN B AN A ses (b
28 sl Al g (C
¢ oSigall ¢ 5 ean ol Jie Jdil) dedai) JS pe 438) gie 5 A gase 43iSa e (5 5385 (d
[ sESL)
GUI Ao sm) Sleal g Dlankai Joe 5o (€
=L Ol el Jaand
& sall DA (e el ) Jread Liayl 5 ¢ silll Al (8 s g8 Lo e ol o
http://Awww.python.org/.

Sl
sl Aall Al ac gl
Basic Syntax
Java ¢« Perl « C Jis (s sivall dille daa )l Sl (e daall s o ) Al aglisn
c G o saasall MY Hamy aa 0 WS

= Qi) dady el J !

-t Lab g Cpmadag b ¢ gl il el 2T

-:Interactive Mode Programming -1
=1 Gl IS L Gl die el V) aen 4SSy

Python 3.7.2 (tags/v3.7.2:8%a3ffc0492, Dec 23
2018, 22:20:52) [M5C v.1916 32 bit (Intel}] o
n win32
Type Thelp™, "copyright™, "credits™ or "licen
se ()" for more information.

Hello Python™)
Hello Pyvthon
>33 |

L5 Cobkd

:Script Mode Programming -2
IS Calal) e iy Cale Jala 35SV el 51 4GS llia Ly
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File> New File

|| File | Edit Shell Debug Options Window Help

Mew File Ctrl+MN :933ffc0482, Dec 23

Ctrl+ O e 32 bit (Intel)] o

Open...
Open Module..  Alt+M
Recent Files

Module Browser Alt+C
Path Browser

Peredits" or "licen
I .

Save Ctrl+5
Save As... Ctrl+5hift+5
Save Copy As..  Alt+5hift+5

Print Window Ctrl+P

Close Alt+F4
Exit Ctrli+ Q)

File Edit Format Run Options Window Help

print{"Hella, Python")

Ln:2 Col0 _

Py Yl g Ay cilall acd A &% File— save as (&b e cilal) Bia a5
first.py s
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Jia bl Hlue Jals & ity (alal) calal) Lais o3y
C:\Programs\Python\Python7-32

;Jgu\ld@auﬂ\

Ol e A GIS ) module ¢ class ¢ Ala ¢ juatia Cay il aadiey sl e 3 jle-
de sl (Underscore) Adin dda )l ol (210 Z) 5 (At Z) ) <o yms Cajadll oy

.(0t0 9) a5 a5
Cijnn 5V A @, $, % Jie Galdl  ga )l alasinls e Y-

o=l i Case Sensitive ! 3_sall 55 Sl oy jall dunally dubia ¢ 0L 42 -
. OWliss first < =all 5 First

-:Keywords &bl dad 2 Lulul) cilaldl)

Sl paiall Lol axdind Y il 5 ¢ sl Aad 8 dpnlsl) LSl jmny e gy N Jgaal

Z)Mu});u)ﬁl.g_\\h\s&lﬁﬂg\}\

if global import
for while return
print try pass
elif in raise
del from or
def finally class

Eﬂm\&u“jamuj Al

Jia W LA aa jiall a sk Y Al 3N clalSh o Gun # ga el B ardieuall Ja




Ol daly Al

| @ *Untitled® g S|
i e RS Sl e - L :'E'
File Edit Format Run Options Window Help '

#First program in python I I

print ("Hello, Python™) | |
Ln:1 Col 25

Jia ¥ G Caagll maa il jhasll Gl e Gl 065 O S

s

File Edit Format Run Options Window Help
#This program to print Text

brint ("Hello, Python™)

Ln:l CokO

Multiple Statements on a Single Line shadl (i Ao ddaa g JAS) 4L

Jie shaad) (i e e gl Jaad) e el A4S B (5) Aa gial) Abalil) dadle e

'foo'; sys.stdout.write(x + "\n')

import sys; x =

I L LS SUitS (oams sk S5 3 el (g paal) LS Sy LS

if expression :
suite
elif expression

sulte

else :

suite

72



Ol dady A yull 2021

Variable Types < iia) g1 s
¢ siall s La
il yatia pLAIL a8 Ladie ey 138 g, a8l 3301 3 SIAN JAN3 281 e Jaa oo 3L
S8 A A lsa jaad
OS5 O OSang BSIA JAN dablua oo ashy pudall (b paiiall b clibydl £ 48 e el
Leigon o) ¢ Adids lae) ddasaia s £ 95 (e &l juiiall
- “.,. S&.A;é U .
i el daf dglyg = dadle o pitiall and pudag ol
counter = 100 # An integer assignment
miles = 1000.0 # A floating point
name = "John" # A string
print (counter)

print (miles)
print (name)

 Aail)
100
1000.0
John
e idal) (uddl Baa) g dad Ganadly o sild) gy
la=b=c=1 |

Fha aslll Cpa el pial) Cpa yal) (el (Sa Las

la,b,c=1, 2, "john" |
john sl ¢ stiallg ¢ 2 b b priallg ¢ 1 b @ sidall puag oy Cua

-: Standard Data Types 4=al <Ll £ 6l

- gl (B il pidal) (b £ 50 Aad 225

Jie dpad )l adll p 35 :Number (8,Y) -1

73



Ol Aaly daa ) 2021

n
=

varl

var2 10

ot s AV (e g gl Ayl sl B e

int (signed integers)
long (long integers, they can also be represented in octal and hexadecimal)
float (floating point real values)

complex (complex numbers)

A8V e ABRY) mns e g i Jaal

int long Float complex
10 51924361L 0.0 3.14j
100 -0x19323L 15.20 45
-786 0122L -21.9 9.322e-36j
0so OxDEFABCECBDAECBFBAEI 32.3+e18 .876j
-0490 535633629843L -90. -.6545+0J
String Ju3dl -2

gy, panaill Gldle gu Ggall (e de saae e B le (sl 43 8 JuD)
JuSlad) (e ey a3 (Sans L A s 30 5l 30 aall Gapaiill Gledle aladiuly ¢ sl
RIFCHY

L0 A e Judlll (8 i WS ([Jand [1] )
A pal) Sl 1Sl (%) Radtal) 2 ey B jal) Judlad) oy 51 (+) edlall a2

= Al Jadldl e ciileal e gy U U
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str="Hello World!'
print (str) # Prints complete string
print(str[0]) # Prints first character of the string
print (str[2:5]) # Prints characters starting from 3rd to 5th
print (str[2:]) # Prints string starting from 3rd character
print (str*2) # Prints string two times
print (str+"TEST") # Prints concatenated string
- dal
Hello World!
H
llo
llo World!
Hello World! Hello World!
Hello World!TEST
List 4@ -3

il paia g o 5 Abaldlly Ly il &y jualiall (e de gane (e 3 le Al
O Sap Aaddll jualic (815 C Axd (A 4 shaall dlie (o8 [ ] 4 e ol 81 Ja
S35 Jll e yiia ([ ] and []) 2l ook oo Al jealial Jsea sl (Say
-0 dhe + el alasiuly Al aead (S * el aladial (Sar | jhia @ lay

list =['abcd', 786 , 2.23, 'john', 70.2 ]

tinylist = [123, 'john’]

print (list) # Prints complete list

print (list[0]) # Prints first element of the list

print (list[1:3]) # Prints elements starting from 2nd till 3rd
print (list[2:]) # Prints elements starting from 3rd element
print (tinylist * 2) # Prints list two times

print (list + tinylist) # Prints concatenated lists

['abcd’, 786, 2.23, 'john', 70.200000000000003]
abcd

[786, 2.23]

[2.23, 'john', 70.200000000000003]

[123, 'john', 123, 'john']
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| [abced', 786, 2.23, 'john', 70.200000000000003, 123, ‘john']

= oSy List Jigbie o5l 45l L data type ¢ g5t 4 @ Tuple -4
Gllall aas B (K Y List 5 Tuple o SEI GUAN () Aply oel 81 Jala

Tuple Jalh

- Jlia
tuple = ('abcd', 786 , 2.23, 'john', 70.2))
tinytuple = (123, 'john’)
print (tuple) # Prints complete list
print (tuple[0]) # Prints first element of the list
print (tuple[1:3]) # Prints elements starting from 2nd till 3rd
print (tuple[2:]) # Prints elements starting from 3rd element
print (tinytuple * 2)  # Prints list two times
print (tuple + tinytuple) # Prints concatenated lists

aanl)

('abcd', 786, 2.23, 'john', 70.200000000000003)

abcd

(786, 2.23)

(2.23, "john', 70.200000000000003)

(123, "john', 123, 'john’)

(‘abcd', 786, 2.23, 'john', 70.200000000000003, 123, 'john’)

Data Type Conversion_ <uball £18) & Jo saill

Function Description

int{x [.base]) Converts x to an integer. base specifies the base if x is a string.

long({x [,base] ) Converts x to a long integer. base specifies the base if x is a
string.

float(x) Converts x to a floating-point number.

complex(real Creates a complex number.

[.imagl)

str{x) Converts object x to a string representation.

reprix) Converts object x to an expression string.

eval(str) Evaluates a string and returms an object.

tuple(s) Converts s to a tuple.
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list(s)

set(s)

dict(d)

frozenset(s)

chr{x)

unichr(x)

ord(x)

hex(x)

oct(x)

Converts s to a list.

Converts s to a set.

Creates a dictionary. d must be a sequence of (key,value)
tuples.

Converts s to a frozen set.

Converts an integer to a character.

Converts an integer to a Unicode character.

Converts a single character to its integer value.

Converts an integer to a hexadecimal string.

Converts an integer to an octal string.
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(4) G2

R Wk Ciual 3 ila b g Al qileaad ¢ il daly gl i) -1
W e L oalay) Jubiinna Jasaa g dalusa Gt ¢ gl dily grall 3 i) -2
L Alsh fase bsa g dabus lead ¢ glilal) day gl S) -3

A, B, C, D &l e day ) cileaad g gilal) dady el s -4

A, B, C, D a8} day ) b gl il ¢ gl dady el i) -5
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ysalil) (s
DV 5S35 9 @Sl (e
Castalal ARy _a
o8 e JS (Sl ccibla¥) A g Ay Alaas cilles gl Jual) b gal il g5

Jaadl (1 de gana ) S5 Auald Lgaal Badall gal yal) LIS | Jah Bas) g 5 e JAT gral ) 038
AR il ad o Sadies A5 dalital) Jaadl (e A4S gana g il gall (e S0

9 True af @il LA Gl padl) (e 4o gazs addy (Decision Making) JIaN 3
False o True z=liill cuils 13} M5 Jaad) (e (o) 233 o)) zliad | cls 38 False

Jsill control Constructs e Jaadl (e de gana 8 aSalii 1 ¢ guldl Jaa
abina 8 3392 94!l (Making Decision) I8 3k 4 il alad) JS&N gy AU
A ) cld

Troe if x = v; otherwise, false
True if x = v; otherwise, false
True il x = v; otherwise, falss
True if x £ v otherwise. false

79

If condition If condition
is true is false
conditional \
code
- -
N LA p "
A2Mal) COlalral) o gy ALl J gaad)
Expression Meaning
x==y Tre ilx = v (mathematical equality, not assipnment); otherwise, false
Troe if x < v; otherwise, false

- L4
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Expression Value

| < 20 Lrae
10 »= 20 | False
% < 100 | Trueifx= is less than 100; otherwise, False
x I=y Trie unless = and y are equal

IF dlaa JlSd) aaati ¢y gflal) dad 8 ]f dlas

IS ¢ g8y IF Aland plall S -1

if expression:

statement(s)

Jala G Jaall de sane 25 23 48 TRUE sty suall ueill (IS 13
S A V) dleadl 38w 25 436 FALSE (b s aadl Jual) (IS 131 Ll If dles
Jf Adas Algs ey
AL If Aas oo g Sl i)

If condition
is true

Ef conditiaon

is Falsa condifional code

®
L% “ipy— Cﬂxrﬂll}ﬁppﬂaﬁﬁml& ﬂ EWEMFSMEB?E}*\
| File Edit Format Run Options Window Help -
wvarl = 100 =
if wvaril: |
print{ ™
print. [(varl})

wvar2zZ = 0
if warz:

print. [M2Z —
print. (varcZ)

print: ("Good bye

80



05l Jaly Aga

2021
1 - Got a true expression wvalue
lea
Good bye!
: Juia
# File betterdivision.py
# Gettwointegers fromthe user
dividend, divisor = eval(input('Please enter two numbers to divide: '))
# If possible, divide them and report the result
if divisor !=0:
print(dividend, '/', divisor, =", dividend/divisor)
|

Please enter two numbersto divide: 32,8
32/8=4.0

- Jlia

# Get two integers from the user
dividend, divisor = eval(input('Please enter two numbers to divide: "))
# If possible, divide them and report the result
if divisor = 0:

quotient = dividend/divisor

print(dividend, '/', divisor, "=", quotient)
print('Program finished')

¢ zalial) Aol A L
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s |

# Request input from the user
num = eval(input("Please enter an integer in the range 0...9959: "))

# Attenuate the number if necessary

if num < 0: # Make sure number is not too small
num=0

if num > 9999: # Make sure number is not too big
num = 9999

print{(end="[ ") # Print left brace

# Extract and print thousands-place digit

digit = num//1000 # Determine the thousands-place digit

print(digit, end="") # Print the thousands-place digit

num %= 1000 # Discard thousands-place digit

# Extract and print hundreds-place digit

digit = num//100 # Determine the hundreds-place digit

print(digit, end="") # Print the hundreds-place digit

num %= 100 # Discard hundreds-place digit

# Extract and print tens-place digit

digit = num//10 # Determine the tens-place digit

print(digit, end="") # Print the tens-place digit

num %= 10 # Discard tens-place digit

# Remainder is the one-place digit

print(num, end="") # Print the ones-place digit

print("]") # Print right brace

¢ zalill daii A La

if condition :
if block
else:
else block

O3 Ll 3 ple I B 3l Jeadl s o) 436 TRUE Ja il S 130 Aall o3a
A e umy Jull 8 else B Al Jeall 2858 23 436 False e e ol

82



Ol Aaly daa ) 2021

If conditicn
is true

condition

iIf condition

is false ir code

File Edit Format Run Options Window Help
warl = 100 i!
if warl:
print (M1 — Got a true - expression: value™)
print [(wvarl)
print (M1l — Got a-fals=se sxpresaion value™)
print [(wvarl)
warz2 = 0
if ward:
print M2 — Got a Erue - eEpression” value™T)
priat [(varld)
prdat’ P2 — Gk asfadase eEpression valae™)
priant [(var?)
print ("Good byel ™)

Ln‘.. Iﬁ t.ol‘. 0

- Jle

# et two integers from the oser

dividend, diviser = eval[input('Pleass enter two numbers to divide: "))

# If possible, divide them and report the result
if diwiser 1= 0O:
print {(diwvidend, /"', diwvisor, "=", diwvidend/diwvisor)

alse:
print ("Division by zerc is not allowed')
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(relation

== = g = o e = - R

Please enter two integers to diwide: 32, 0

Division by zero is not allowed

-l

di =31.11 - 1.10
d2 = 2.11 — 2.10

print (*dt =", 41, ' d2 =", d2)
if i = d2:

print (' Same ")
else:

print [ "Different” )

dl = 0.010000000000000009 d2 = 0.00999999999999978

Compound Boolean Expressions-: A< ,dll <l juail)

daaly Al Jalaa s s dasugll Ada il )yl
=1 AUl Jsaall 188 5 A4S e dyda il ol et (5 5SET aaa O Sy sOpeTator)

=1 ] 1 and &3 £ Or &3 oot i
Falsz  False lalse False e
False Tue Falz= Tmae True
True  False Falsz Tnse False
Truee  True Trae Trae False

; JUa

= 10
= 20
= (x == 10} b
= (x != 10} ¥
= (X == 10 and v == 20) ¥
= (x != 10 and y == 20) #
= (X == 10 and y 1= 20) &
= (x != 10 and ¥ != 20} & assigns F
= (¥ == 10 or y == 20) § assigns Tru
= (x I= 10 or y == 20) ¥ assigns Tri
= (x == 10 or y != 20) - T

(x !'= 10 or yv != 20) ks Fal

-:Nested Conditionals 4alxidl L,
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Jlia Laa i e JA15 ) (S

if walue >= 0:

priot {("Done™)

if walue <= 10: F
print ("In range™)

value = eval{input ("Please enter an integer valoe in the range 0...10: 7)

# First check
# Second check

tJla

value =
if wvalue >= 0:
if waloe <= 10:
print (value,
aelse:
print (value,
else:
print {value,
print (" Done" )

eval (input ("Please enter an integer walwve in the range 0...10: ")

"is too small™}

# First check
# Second check

"is in range")

"is too large”)

If-else Jdas Jalai JEal 1 8 Jhe

1if walue < 0O:

else:
if waloe =— 0:

elsa:
i1f walue

else:

else:

print (" Done" )

walowe = ewal (input ("Please enter an integer in the range 0...5:

prinkt ("Too small™)

print {"zerc™

print {("ona”)

if walue
prinkt ("two™)

if waloe =— 3:

elee:

"1

b

iz

print [("thrse™)

if value = 4:
priokt (" foar™)
aelse:
if walue == b5:
prinkt (T five™)
elae:
prink {("Too large"})

(5) ¢

L AUl 2 Sl 2 Aads Gy -1
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# i, j, and k are numbers

if i=qn
if 5 = k:
i=3
alse:
i=k
alsa:
if j§ > k:
j=Ai
aelse:
i=k

printtﬂi =||r ir " j, =nII jr n k =||II k—h
What will the code print if the variables i, 5, and k have the following vales?
{a) iis3. jis5, and kis 7
(b} 1is3. jis7, and kis 5
(c) 1i55. jis3, and kis 7
fdy 2is3. 4is7.and kis 3
) iis7.ji53 . and kis 5
{f) 1i57, 715, and kis 3
icLQagaEJJ“HH a}% _asﬁgsuaf%EZuaA$ eiﬁiuuﬁ\C}ag,ﬁLg(leﬂgafddggtTﬁS\ -2
5 delly i 3,25 0,1 asll Jaab axiioal 2 13 ine ded jaal 5 S
dad pualadl e 0 ¢ dad S e
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SIS Jaa

JSLial) Gany Jat ada )il | agSl) B Jaad) (e A gana LAT ISl S
e ) A1 (i 985 (puad il g 1 SN (pa IS ping A )
=t S e (e
while &ea -1
5 (N1 e ald ) Aoy 2 g8 L) gall sl

print (i)
print(2)
print (3}
print {4)
print (5}

.w“.
2 aladl Jsdd)
while condition :
block
zaa while b 3 bl ala Le Jaadl de gana ) S A
- JUa
count = 1
while count <= &:
print (count) s
count 4= 1
- Jla

87



08l Jaly Aga

2021

#Allow the user to enter asequence of non-negative
# numbers. The user ends the list with a negative

# number. At the end the sum of the non-negative

# numbers entered is displayed. The program prints
# zeroif the user provides no non-negative numbers.

entry =0 # Ensure the loop is entered
sum =0 # Initialize sum

# Request input fromthe user
print("Enter numbers to sum, negative number ends list:")

while entry >=0:# A negative number exits the loop
entry = eval(input()) # Get the value
if entry >= 0: # Is number non-negative?
sum += entry # Only add it if it is non-negative
print("Sum =", sum) # Display the sum

-

-1 Aagidll

=l O N B WM

Sum=28

Enter numbers to sum, negative number ends list:

P V| RV | PR PR | R i |
i) ) Sl a6 Al AdiaY)
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n=1

while n<=10:
print(n)
n+=1

10 (A 1 O pBUY) o Golad) gralid) -1 Al

1

2

3

4

5

6

7

8

9

10

s Jlia

n=1
stop = int{input())
while n <= stop:

print{n)
n+=1
e S gy A Jial
done = False # Enter the loop at least once

while not done:
entry = eval(input()) # Get value from user

if entry ==999: # Did user provide the magic number?
done = True #If so, get out
else:

print(entry) # If not, print it and continue
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for dea -2
Lguuic)é\ﬂ\C}AA&dA@lst\;\h;J\JSﬂfor ZJ.A@?M
(Baasa psb

s aladl Jsddi

range ( begin, end, step )

Ol dua

0 fal ) el ol il 131y sl b e U : Begin

i Vg saall Adad Al o tend

Gl 8l 4dS 0 puns kb cida 13 il Sl 33530 e ,a :Change
hid oz o WIS step < end ¢ begin ad sSi O e

: Juia
for n in range(1, 11):
print(n)
i
for n in range(21, 0, -3):
print(n, "', end="")
Aol

21181512963

100 (x ) daauall JlacY) pan prda gy M geali yull a6y 1 Jlia

#program to calculate the sum of numbers less than 100
sum=0 # Initialize sum
foriinrange(1, 100):
sum+=i
print(sum)

90



Ol daly Aga

2021

dalida dla) praaa g5 ALY ALEY)

range(1,10,2)! 1,3.5,7.9
range(10,0,-1)! 10,9.8.7.6.5.4,3.2,1
range(10.0.-2)! 10.8.6.4.2
range(2,11.2)! 2,4.6,8.10
range(1.2)! 1

range(1,1)! (empty)

range(1.-1)! (empty)
range(1.-1.-1)! 1.0

range(0) ! (emptv)

Nested Loops Halxiall ) Sil) Jaa -3

IS Ales Jalyy 1 SE dlea aladinly ¢ SHL 5] e

s aladl Jsdd)
for das Jal
for iterating_var in sequence:
for iterating_var in sequence:
statements(s)
statements(s)
While 4lea Jils

while expression:
while expression:
statement(s)

statement(s)
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# Print a multiplicationtable to10x 10
# Print column heading
print("123456789 10")
print(" 4-------mm e -")
for rowinrange(l,11):# 1 <=row <= 10, table has 10 rows
ifrow < 10: # Need to add space?
print("", end="")
print(row, "| ", end="") # Print heading for this row.
for column in range(1, 11): # Table has 10 columns.
product = row*column; # Compute product
if product < 100: # Need to add space?
print(end="")
if product < 10: # Need to add another space?
print(end="")
print(product, end="") # Display product
print()

et

27
36
45
h4 &0
63 70
72 BO
g1 90
90 100

O -] 2 LA B L Ba

2
3
4
5
&
i
8
)
]

i
== T}

92
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QAJM’ M‘
Oialal) dad A 3 alad) J) gall

-t e 5 Jisal eyl e (il A g giad

Mathematical Functions
Python includes following functions that perform mathematical calculations.

Mathematical Functions 4wl )l J)gall -1
5 5lall Jucaly 1) J) gl m gy ) Jgaall

Function Returns | description )

absix) The absolute value of x: the (positive) distance between x and
zero.

ceil{x) The ceiling of x: the smallest integer not less than x

cmp{x -lifx <y, 0if x==wy, orlifx>y

expix The exponential of x: e*

fabs{x) The absolute value of x.

froor{x) The floor of x: the largest integer not greater than x

logi= The natural logarithm of x, for x> 0

log10{x) The base-10 loganthm of x for x> 0.

max{x1, x2,_..} The largest of its arguments: the value closest to positive infinity

min{x1, X2, ..} The smallest of its arguments: the wvalue closest to negative
infinity

modf(x The fractional and integer parts of x in a two-item tuple. Both
parts have the same sign as x. The integer part is returned as a
float.

Dowix, ) The value of x**y.
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round(x [.n]} ¥ rounded to n digits from the decimal point. Python rounds
away from zero as a tie-breaker: round(0.5) is 1.0 and round(-
0.5) is -1.0.

sqrifx} The square root of x for x > 0

math 4aja J3h J)sal) Gy guda g JEY J gaad)

mathfunctions Module

sgrt
Computes the square root of a number; sqrt (x) = /x
exp
Computes e raised a power: exp (x) = &"
log
Computes the natural logarithm of a number: 1og(x) =log,x =Inx
logl0
Computes the common logarithm of a number: 1og(x) = logpx
Computes the cosine of a value specified m radians: cos (x) = cosx; other trigonometric
functions include sine, tangent, arc cosine, arc sine, arc tangent, hyperbolic cosine. hyper-
bolic sine, and hyperbaolic tangent
pow
Raises one number to a power of another: pow (x,¥) ="
degrees
Converts a value in radians to degrees: degrees (x) = 7gax
radians
Converts a value in degrees to radians: radians (x) = IT%UT
fabs
Computes the absolute value of a number: fabs (x) = |y

ALl ) sall alasidy 5 (5 ol il dlas iy €)1 Jlie

# To makesthe sqrt function available foruse in the program
from math import sqgrt

# Getvalue from the user

num = eval(input("Enter number:"))

# Compute the square root

root = sqrt(num);

# Report result

print("Square root of", num, "=", root)
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Enter number: 144
Square root of 144=12.0

sqrt 5 5alall Al Cilalaiind (e daall s g ) JUa : QUi

# This program shows the various ways the
# sqrt function can be used.

from math import sqrt

Xx=16

# Pass a literal value and display the result
print(sqrt{(16.0))

# Pass a variable and display the result
print(sqrt(x))

# Pass an expression

print(sqrt(2 * x-5))

# Assignresulttovariable

y = sqrt(x)

print(y)

# Use result in an expression
y=2%sqrt(x+16)-4

print(y)

# Use result as argument to a function call
y = sqrt(sqrt(256.0))

print(y)

print(sqrt(int('45")))

4.0
4.0
5.196152422706632
4.0
7.313708498984761
4.0
6.708203932499369

‘Trigonometric Function 4l Jisall-2
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Function Description

acos(x) Return the arc cosine of %, in radians.
asin(x} Returmn the arc sine of %, in radians.
atan(x Return the arc tangent of x, in radians.
atan2(y. x} Returm atan(y / x), in radians.
cos(x) Return the cosine of x radians.
hypot(x, v Return the Euclidean norm, sqri(x*x + y*y).
sin{x) Return the sine of x radians.
tan{x) Return the tangent of x radians.
degrees(x) Converts angle x from radians to degrees.
radians(x) Converts angle x from degrees to radians.

Mathematical Constant 4l )l <l 4l

Constants Description
pi The mathematical constant pi.
e The mathematical constant e.

alla S
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Writing Function

Al ¢ S5 ) sl Al L e

-::MJ\LELN\
def name ( parameter_list ) :
block
O S

Adlall Cay jat 4oy (5053 3 ) sase 4alS def

adlal) (m\ <2 Name

ALalsy A pada Al Lgadtd Al O3l (4 4o gana A parameter _list
(body of function ) 4llall a5l Jeall de gane o4 block

greatest common factor ¥ ally Ciy y23 i gy U 2 SN - G

def god{numl, num2}:

# Determine the smaller of mum! and num2

min = numl if numl < num2 alse num?

# 1 is definpitely a2 common factor to all incs

largestFactor = 1

for i in range(l, min + 1j:
if numl % 1 == 0 and num2

largestFactor = i ¥
return largestFactor

i == 0:
2

%
Found I

Main Function 4wl alall

241 Wi e lay Al oA main Al Ol Aad 8 as g adliopall a8 aelud J)al)
A e gy U JUEal) s )

T =

¥ Computes the greatest common divisor of m and o
def ged(m, n):

f Determine the smaller of m and o

min =m if m €« n else n

# 1 is definitely a common factor to all iots

largestFactor = 1

for i in ramge(l, min 4+ 1}):

ifm%i=—=0andn%i=
largestFactor = 1 § Found larger factor
return largestFactor
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def get inmt():
return int (input{"Please enter an integer: 7))

ISRy T
ager LX

§ Main code to execo
def main(}:

nl = get_int ()

n2 = get int ()

prinot ("ged{”, ni, *,7, m2, ") =", god(nl, n2), sep="")
§ Run the program

main{}

JGa

def increment (x):
print ("Beginning execotion of increment, = =", x})

X 4= 1 ¥ 1
print {"Ending execution of increment, = =", =)
def main(}:
x =5
print ("Before increment, = =", x)
increment (x)
print ("After increment, x =", =xj
main{)

)

Before increment, x
Beginning execution of increment, x = &

Ending execution of increment, x = &
After increment, = =
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(6)cn ot

I. s the following a legal Python program?
def proc(x):
return x + 2

def proecin):
raturn 2«0 + 1

def main():
X = proc(5s)

2. Isthe following a legal Python program?
def proc(x):
return x + 2

def main(}:
X = proc(5s)
¥ = proc(4)

3. Isthe following a legal Python program?

def proc(x):
princi{x + 2)

def main():
X = proci(5)

maimn gy

4. Is the following a legal Python program?

daef proc(x):
princ{x + 2)

def main():
proc(5)

maing)y

5. ls the following a legal Python program?

daf proc{x, ¥):
return Za«x + Yy

def main():
print (proc{(5, 4))

main )y

6. Is the following a legal Python program?

def proc{x, ¥):
return 2Z+«x + yey

daf main():
print (proc (533

mairmng)
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. 15 the following a legal Python program?

def

def

proc(x):
return 2«x

main():
princ (proc(5, 4))

main(}

. Is the following a legal Python program?

def

PIroc(x):
Print (2sX«x)

def main(}:

proc(s)

main()

. The programmer was expecting the following program to print 200, What does it print inseead? Why
does it print what it does?

def

daf

proc(xj):
X = ZaXsX

main(}:
num = 10
proc{num}
print (num)

main()

1.

Is the following program legal since the variable = is used in two different places (proc and main?
Why or why not?
def proc(x):

oturn 2«X+X

def main():
x = 10
print (proc (X} )

main()

. Is the following program legal since the actual parameter has a different name from the formal pa-

rameter (y vs. =17 Why or why not?
def proci{x):
return Zw-xw«x

def main{):
¥y = 10
print {(proci{y}))

main()

. Complete the follow ing di=tance function that computes the distance between two geometric points

{xe.ye ) and xz,¥2 )

def distance (X1, ¥1, X2, v2):

Test it with several points to convince yourself that is correct.
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foibesd) Juadl
Ol dad o diles culiydas
A,B, & e A Jau gia g s Juala g £ pana cileaad el i8S (1)l
C

#programto calculate the summation, average and
#product of three values A, B, C
A=eval(input('enter the value of A'))
B=eval(input('enter the value of B'))
C=eval(input('enter the value of C'))
5=A+B+C

Avr=S/3

pro=A*B*C

print(S)

print(Avr)

print(pro)

il

enter the value of A10
enter the value of B20
enter the value of C30
60

20.0

6000

(C) A A (F) s s 0o )l pall An o sy a5y el 81 1(2) e
d_..\};ﬂ\'éd.clé _J\M@ﬁ)\#\ﬁjdh%eﬂ)@*})@\'&)\J;“:\;JJ \)S.Jc.nb‘).\j\
;Z\_AL“J\Ma&d\_;@bajA\M\b\ﬁ\&;ﬁé)%@\b\ﬂ\i\;ﬁL')A

C=(F—32)*§
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F=eval(input('enter the value of F'))
C=(F-32)*(5/9)
print(C)

-1 Al

enter the value of F100
37.77777777777778

5 1 e a8 ¥ delidal el o €I (3) U
for nin range(1,6):
print (n)
print(' n contains: ',n)

[ U o I

tn

cConTalns;

(4) Jba

N 2ac 5} g pian Ay zali o S

#python program to find the factorial of a number provided by the user.
#take input from the user
num=eval(input("Entera number:"))
factorial =1
#checkif the number is negative, positive or zero
if num<0:

print("sorry, factorial does not exist for negative numbers")
elif num==0:

print("The factorial of 0 is 1")
else:

for iinrange(l,num+1):
factorial=factorial*i

print("The factorial of ", num, "is", factorial)
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Enter a number :5
The factorial of 5is120

r#\c}aﬂ\&h}ma}sﬁwm\;m‘dﬁdmb}uﬁ\ (5) s

# help_screen
# Displays information about how the program works
# Accepts no parameters
# Returns nothing
def help_screen():
print("Add: Adds two numbers")
print{"Subtract: Subtracts two numbers")
print("Print: Displays the result of the latest operation")
print("Help: Displays this help screen")
print("Quit: Exits the program")
# menu
# Display a menu
# Accepts no parameters
# Returns the string entered by the user.
def menul():
# Display a menu
return input("=== A)dd Sjubtract P)rint H)elp Q)uit ===")

# main
# Runs a command loop that allows users to
# perform simple arithmetic.
def main():
result = 0.0
done = False; # Initially not done
while not done:
choice = menu() # Get user's choice
if choice =="A" or choice =="a": # Addition
argl = float{input("Enterarg 1: "))
arg2 = float(input("Enterarg 2: "))
result =argl + arg2
print{result)
elif choice =="5" or choice == "s": # Subtraction
argl = float{input("Enter arg 1: "))
arg2 = float(input("Enter arg 2: "))
result = argl-arg2
print{result)

elif choice =="P" or choice =="p": # Print
print{result)
elif choice == "H" or choice =="h": # Help
help_screen()
elif choice =="0Q" or choice == "q": # Quit
done =True
main()
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=== A)dd S)ubtract P)rint H)elp Q)uit ===
Enterarg1: 2

Enterarg 2: 3

5.0

=== A)dd S)ubtract P)rint H)elp Q)uit ===s
Enterarg1:3

Enterarg 2: 2

1.0

=== A)dd S)ubtract P)rint H)elp Q)uit ===p
1.0

=== A)dd S)ubtract P)rint H)elp Q)uit ===
Add: Adds two numbers

Subtract: Subtracts two numbers

Print: Displays the result of the latest operation
Help: Displays this help screen

Quit: Exits the program

=== A)dd Sjubtract P)rint H)elp Q)uit ===

Prime ¢S N ad )l G131 LAY iy iS) (6) Jbia

#python program to check if the input number is prime or not
#take input from the user
num=eval(input("Enter a number:"))

#prime numbers are greater than1
if num>1:
#check for factors
foriinrange (2,num):
if (num % i)==0:
print(num, "is not a prime number")
print(i, "times",num//i, "is", num)
break
else:
print(num, "is a prime number")
#ifinput number is less than
#orequal to 1, itis not prime
else:

print(num, "is not a prime ")
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Enter a number:2
2isa prime

from math import sgrt

# is prime{n)

8 Determines the primality of a given value
§ n an integer to test for primality
£ Returms true if n is prime; otherwise, returns falss

def is prime(n):

result = True §# DProvisionzally, o is prime

root = sgrt (n}

§f Try all potential factors from 2 to the sguare root of n

trial factor = 2

while result and trial factor <= root:
regult = (n &% trial factor =0 )} # Is it a factor?
trial factor 4= 1 # Try pext candidate

return result

main
Tests for primal ity each integer from 2
up to a value provided by the user.
If an integer is prime, it prints it;
otherwige, the number is not printed
def main({):
max valove = int (inpot ("Display primes up to what walue? "))
for wvaluoe in range (2, max wvalue + 1):

i e G

if is prime (value): # See if valwe is prime
print (value, end=" "} # Display the prime number
print{} #§ Move cursor down to pext line
mainf} f Hun the program

# help screen
# Displays information about how the program works
F 4 Acoepts no parameters
# Returns nothing
def help screen|():
print ("Add: Adds two numbsrs”)
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print ["Sobtract: GSobtracts two numbers™]

print ("Print: Displays the result of the latest operation”)
print ("Belp: Displays this help screen”)

print ("Coit: Exits the program™)

! menm
I Digplay 2 menu
| BAccepts po parameters
! RBeturns the string entered by the oser.
lef menu():
# Display a menun
return input("=— A)dd S)ubtract P)rint H)elp Qluit ===")

I maim
| Runs a command loop that allows users to
I perform simple arithmetic.
lef main(}:

result = 0.0

doene = False; #§ Initially pot dene

while not done:

choice = menu() # Cet user's choice

if choice == "A" or choice == "a™: ¥ Addition
argl = fleat (input ("Enter arg 1: "})
arg? = fleat (input {("Enter arg 2: "))
rasult = argl + arg2
print {result)
elif choice == "8" or choice == "s": § Sobtracticon
argl = float (input {("Enter arg 1: "}})
arg? = fleat (input {("Enter arg 2: "))
result = argl - arg2
print (result}
alif choioe == "P" or choice — "p": § Print
print {result)
alif choice == "B" or choice =— "h": § Help
help screen()
elif choipe == "0" or choice =— "g": § Quit
done = True

main(}

S bl Sl e o et G
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#§ tresheight)

§ Draws a tree of a given height
F ) height is the height of the displayed tree
def tree(height):
row = 0 # First row, from the top, to draw

while row < height: # Draw one row for every unit of height
#§ Print leading spaces
count = 0
while count < height - row:
print jend=" "}
count += 1
# Print oot stars, twice the current row plus one:
§ 1. nmmber of stars on left side of tree
v | = current row valos
b 2. exactly ome star in the center of tree
3 3. nmmber of stars on right side of tree
F | = current row valus
count = 0
while count < Z+row + 1:
print (end="+")

count 4= 1
# Move cursor down to pext lime
print {}
# Change to the next row
row += 1
# main
b 4 Allows users to draw frees of various heights
def main():
height = int (inpukt ("Enter hkeight of tree: "))
tree (height)
main()
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= Mark Lutz, “Programming Python: Powerful Object-
Oriented Programming”, 4th Edition, O'Reilly Media;
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= Mike McGrath, “Python in Easy Steps”, In Easy Steps
Ltd (February 15, 2015).

» David Beazley and Brian K. Jones, “Python Cookbook:
Recipes for Mastering Python 3", 3rd Edition, O'Reilly
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= Luciano Ramalho, “Fluent Python: Clear, Concise, and
Effective Programming”, 1st Edition, O'Reilly Media;
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= Allen Downey, Jeff Elkner and Chris Meyers, “Learning
with Python How to Think Like a Computer Scientist”,
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