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Cul 8l 5l pariall Gy yaiy Ayl (8 aadiud ) Cillead) s Glaglaill g bl ¢ 550 (e
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Sle (6 ginn Cua dghial) bl gl — sl Jaly calibud) Jiad o) siey Gl Juadl)
dgiiadl Gl sl 758 o e gulall — Ll — SN — g pdall) daed) A
s ol
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dadia
INTRODUCTION

aibiad g cilbiaa ) ciy 23 A e dgall 0o Adle dadia o G i Juadl) 128
g5 e datia o G il LaS A yul) A2l 45 g%l yualind) g Lgsd s Uad) )il
ae ) g8l g gl i) g <l piiall iy o g Agea yal) (B addied AN Cilglaad) g Cilaglail) g i)

Aalidal) g Llatall g Anluad) cilblend) 345 el g L) ) gl Allaial) dalad) &lld g
Suadl) iy giacal A8adatl) o jlail) g ALY (0 ddaa ) ALY

INTRODUCTION TO SOFTWARE <l il ¢ 4ndia (1.1

Lmailiad 5 daa sl G el JAA (e Al (e dale dadie [ oy o st Jucadll 128 (8
&) 53l e Ao danie ) ALCaYL ellh g Ayl 4l 4 Sl jualinll g Ly olad¥) ¢ 53l
g a5 Ayl (8 Aaniiiaall el g cilaglacil) g 551 5 Ly Aalaiall ae gill 5 syl
Aaliaall 5 ahaiall 5 dnboad) Clilead) 33 bl 5 il 6l 5 ol paial)

Software definition <l i 2i(1.1.1
il Kl 8 g gealiyall el 8 Lewladind o3y Al (instructions) Glalsill (e de gana o
ailla g5 alew ol Ladadihy (#) AY s JRaY) Glaa g — allaadl — 3 SIAN) sl dpalal)
python, Fortran, Jic daell & eadivd) bl sl claledl) o3a (iiSiy aime

Basic, Cpp , and Java

Characteristics of Software cbaaull gaikai(1.1.2
AN Galladlly il pll jaals

Lald (1
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Yeld (2

el (3

Glagleill ilaiall Judedl) 3855 (4

asaaill L3282 (5

(@l slea - information) w2y (Ul — data) CMax Ll (6
.(processed data) (esi sl s Lialas i <lily o (information) < staall
a@d\&u\ﬁau@\@mdv\swau}hd\g;d}@\@m@aﬁ 1 68, Jal

(instructions)

Types Of Software Errors 4sll sUadl) £13(1.1.3
(logical 4uhic cLbils (syntax errors) i sl slbal U syl slaa¥y) oo

errors)

walily Processor | <lagha
&

data fla-s information

T mstructions
al gl gl lantes

Cilagtal) Ao 5o i) Aallaa PIA (e Cilaglaal) o Jgaad) Llee 11 JSG
:(syntax errors ) 4l sUai¥) (1
aladinl ddaul 5 olad¥) oda (IS (Says lade) 8y deadiuall Al o adiad cladl oo
. (interpreters) <l idl 5 (assemblers) Gl 5 (compilers) ilalixall
) sl e Aleall Ags b () qatas Jaads C Aad JUall Jys Jlad

A=B+C;



Osilall dady daa ) 2021

Liagl 200 3 5Ll 8 5 o s2d Und @llin ()5S Alaall 43le0 8 LaDlal) o2 puai ol 130
Sllaal) de) 8l e 585 ALt 5 gem = hall 5 el edle d5a 5 Cun (g al Und aa g
Al

A=A+C;

: (logical errors ) 4dhial slbdy) (2

BSlaall 3k aladiuly Ldlais) (Kays cllbuall o) ja) s c¥aleall LUK 48y )k 8 clhadl 4
A and B cnosid) il ¢ sene a1 ) el 2 JE) Jasw Jeé (Simulation)

B kad) aadi) 4l

3okl (e Yy
C=A+B

L&Y (Simulation) 38wl G sk aadial caay JUlb Uad a4 g o ax il o yuan )
asl) s
lise aslae 303 il JWa) a3 (Simulation) sSadl dlee davis 3 ) goay
s el ) S e o pmal) 3l (5 gl zali yall il jiie il 13 Led ol yall 23 Ao
O3Sy bl il jiia s Vase Copmall U (g DR Glia (IS 1) 5 Ailaiall sUadl (he

A1 5 B8l o) ) 5 galisall Gl sha s @l jle daal je cang Uil ilie Uad el
Agilaiall eUdl) (e WA ealiyall () (e 2SN 5y i

Software Compositions daaul 4al cilig€a(1.1.4
(machine A 4x) ) e o sSall dall ke saliyall Jysad aly g 4 53 G Calall dagdy

assemblers clzeadl si compilers <l il 52 language)

daa ) Aall Ayl ualiad) (1.1.5
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The Main Element of Software Languages
Al jealiall (e Asa yall el S5

L) J5al) (e de gana (a
AB,C, ..., X, Y, Z: das¥ Gy (1
0,1,2,3,4,...... 9: duse (2
+ -5, %, 80 A=l 5 (3
clall) (b
e s s
psfiy ulall ek Jae ld S oo i(reserved words) disaaa alals (1
rfie Aaadisall Aaa jall Aa] s Lgale 358 2a 5 5 Badms alga Ay
Read, Write, Add, for, and if

S . : (user defined words) gassall o addicall sy clds (2
: Jia Lgelaiind e 39 aa 50 Y gl il i) el Jiial) g yuadl o jlia,
Alpha, A, ABD, sum, etc.

Instructions set <ladsill de gaxa (C
(memory reference instructions) 3814 dald cladas (1

&= ADD, SUB, *, /, +, etc. :Jie dihiall 5 dubuall cilileall dudvhy Lle o 58
5 Ll JUidl) Qe

C=A+B

Bu\}.iaj\‘.sﬁdj;‘}d‘z‘)s‘.l“&WCAAU‘)JA‘@SJP}AMDJS‘JJ\GJJMCAAL;.R_’
SJS\JM dA\JCu\}.\,J\é@u\ 6@})
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(Input/ output instructions ) g!sals Jia) clalss (2
Juw Jd Write and Read :Jis Glaslaall ) 4] 5 clibadl Jaay clalas s
s JUll

Read (X, Y, 2)

Write (A, B, C)

Al 55kl 5 JAaY) saa 5 A (e (X, Y and Z) <l psiall o Jla) s (Y15 L)
gAY s I (A, B and C) &l jusiall ad z1 &) s

:(Control instructions) asad cladss (3
Jio zealill 248 Jualiss ) (g5 (Al Slalaill Ja

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

<l sy Jlol (control unit) Sleadl aSadll sas g a5 Cilaledll 238 Calall agdy Ladic
Claglail) o2 g} @l dyinall Lalal) calas gl ) A 33U pSail) el

s dauld Ja) pe EOB JDIA (e Aaglad 5 JS 2 oy

(Fetch) Clall 3 S e daddedll e (g giad ‘é_m 5kl Jlanind da ye (1
(deCOd|ng) LGJJL\A e-@-ﬁl :\.A.IL:\S‘ JRYY ):L._us'j ZU;)A (2
(execution) daleill o2a 2w dls e (3

1 :J%

A=A+B
Sl L) o AL 5 jlal) ki

3813 8 Lnae 45 A (35S Ll s AL 3 jlaall jliaatia canlall 3 SIS ) caladdl (1
(machine language) 4Y) Al sl

9
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t AUl el a) 55 5kall 83 ea sl (iNStruction) =il s (2

A O sl 33 S ) Gl (control unit) caslall JSail) sas g ddand o3 jal jsva
(Arithmetic and logic 4shiall g duluall Glleall 3aa g A Al ) 5 o gina 48 jaal
unit — ALU)

B o)siall &5 <A ) Gl (control unit) ceulally aSadll sas g ol 51 0l Hg2a
(ALU) dsilaiall s duluaadl Clilaall 30 5 M) adlas)) 5 o] gine 48 2l

Ol sinll (s sinal ganll Llae el Y (ALU) diabially duluall cilileall 33a 8 4l 5300 (3

B olsiall s sinay A
A O siall (8 & sanall At oSl Bas g dausl 50 JAT el ) saa Al B (4
A=A+ B: sball 28 aey s J8 alall 3 SI3 (5 ginn a5y 2 &8 ) Jl

el 4 aay s )l S Jd

A|(17)10=(10001);|  A| (7)10=(0111),

B (10)102(1010)2 B (10)102(1010)2

A=A+ B: bl La5 a9 g8 aalal) § 803 (5 giaa 12 84
-4all) ac) ¢ (d

e 8l oda 4dllaa die g el jll 4QUS die Ly ) FIV) Cuagy Al 3 gl g 2 gal) (e A gana oA
(Syntax errors ) 4 sl slaal daa jill dda yo Uil mali yull Jaxy 350l

10
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Aol clall Al cilathadll (1.2
Clall Al clalbaad) e J5UE G oy Aaaall L) waliall 3 jae b cad) U
Jaadill g = Hally daa il

Data «lwl)(1.2.1

L@l e a3 Y Al g maliyll AlAd) Balal) & iy coulall G3A o

Data types <l g1 il

Ll £ ) gl yall Jals Lgalasiind J 480y 2aa3 () (any Adlide &) il aadins i)

rp clilall

:(Numeric data) 4 <l (1
:Jie (binary) 45Ul (real) 4l s (integer) dassall JE Y a

(123)10, (12.56)10, and (1011011),
5 1A Jala bl 5 ,Jalial) Al Jies Al bl
:(Character data) 4 <ty (2
G5 all5 (0,1, 2, ..., 9) LY aues 0 5SS character data 4 ) Ll
upper-case letters 3_ Sl Ailagll oy 2l s [ower-case letters & all duilagll
JHiad A8 jall Gllull W ja 256 Ledaaa 8 (sS85 (&, 8, #,..e1C) Aalall oy yall
Sl Al Ul QU Jara o ed (1Y) Ciadlall G Lemaa sy conalall el 0 J A

: character data

'9','a’, 'A', and ‘%'

(String data) «als (3

11
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O Lerma 9 sl el Jdaly Jid String data ladS JSE Ca g yal) (0 AS gana (A
: string data Jied 40l bl Jha) Jaws ad (" ") Giladlall

“abck”, "Ahmed”, and "1234"

: Logical data(Boolean data) 4hia cilily (4
iadll e Y yes ol T ahasin) (S (False or True) el aal 33l cilily a
ke i) il i) b dgihaia) Ul aadis false dedll (e Yo no sIF s true

:(Composite data) 48 iy (5
GluS Hill/ D3andl 5 (arrays) Gl stiaall Laa G 5 (e 53 (A S pall QUL A

(records/structures)

:(array) <\ ghadl (a

g il Gadh e Gl (g0 Ao sana A

UL e aalie 2506 e g gia3 A {12, 15, 34} dspsall a6 Y1 48 hoaa : Jia
alic A e s gias N {12.6, 12.4, 1.6} ddidall 28 )Y dihias 5 dagsall
Lagall bl oy

: (structures) ks A i (records) «Sawd) (b

o s sing o JS ) Cun il gall Ol Jie g sall b AR Gl (e de sane
ad ) el 4l s (integer gus—a a8 )) alagall a8 55 (String ClalS) cala sall and
JEall Juw J=d (real fas

(“Ahemd”, 12450, ‘B’, 2020.5)

"Ahmed" Js¥ saaiall sl 4ol e (g sing € 5 5l das 055 Al il
o4, Jia (integer data) 12450 S5 yaaially Cals sall ol Jiay (sString data)
aiall g diila ) Cala gl A 0 Jias (character data) ‘B’ Sl pcaiall 5 cals sall

el ala sl il ) Jia (real data) 2020.5 &)Y

12
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Instructions «talill(1.2.2
ZIAYs JRaY) Gla g el dladad 5 5 )SIAL dala Glalad ) Glaladl] 4
Llos 4l g5 5 Lo g g aSailly dals gl

Information <legial)(1.2.3
i) e allead) sf claladll o) ja) daul 5y (Processed data) bl dadlas i
Glada A Ll Loal clagladd) Caypai Sy, Slaslan oo Ll Sine L] ad aad
cpsm sl sl ol s ) s (A sl Sl geali il

Operators Jalsdi(1.2.4
e Ao gana aladiu) PO e @lldy GULD Al o) ja) 48S e sl L) g
expressions <luadll 4 data connectors i Al operators  Jal g2l
symbols s, s signs <l li) » operators Jsls2dl . equations <Yaladl
dpboa Gl ) Glallad) g g5 e alall s Liad 5 il Aallae 488 Ge sl a3
Sy Gl il 5 il o) 55l ) ALyl @l clild) e gl ) ol el (Adhie
- Jal sall 038 aa Lgalaiiia

L s aead cONnstants <l sill 5 variables <l il s Operators Jal sl

equations <Yl si expressions ol el oy <l

Ci3lalas 5 dpbn 5 Malaa 1 A Jlaall s cililual) b assivall Jol sall £ 53

Operands and resultants <buasall g cdaleall(1.2.5
. operators Jalsall daul g iy dag Al bl 4 operands Skl
S alaad) Ao A3 clalladdl o) ja) an Cila a3l Ul & resultants <Slasall
12 4l Gl s operators delall Jici + 1 12 + 15 il 8 JUEal) Jas a8

resultant ibasall s 27 dallall =365 operands Jals=ll L and 15

13
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.constants <l s s variables < iie o585 of (Sa Operands <Okeaall
wiad resultant ddasall ¢ 6 . operators Jol sl g 5 e aaiad S laall Gl ¢ o
el g Jal sall (g0 S g 53 e

Equations «¥axallg Expressions <is=ill(1.2.6
A o ) Jsa sl ardiii fnstruction <ledas Jiad Y aleal) 5 <) il

Functions Jsai(1.2.7
il g sae ol daday a3 instructions Clelsill (e de seae 4 Functions Jisall

3

VARIABLES AND CONSTANTS <l sill g <l jsaiall (1.3
(B padind Clily Laa <l Al g Al paadal) Jilesal) Ja 8l 8l 5 &) puatial) aadiid Glualal)
s e dagd Jiad el ) JBA (e Lo et Al il ra gl 3 ey anlad) Ciladles

&Luu " :

Variables @i piall(1.3.1

O bl g Cag g ol juaiall 038 Apandt (S zelinll ddn ol Lgiad i cilily A
Culall Leardin Jabel Adle Jiay jpiall anl aledy padell el g GOW agd i agall
@A}J\ Jaa ngud.m.\).uﬁml\ :\A,ﬁ}a._xuhj\ BJS\S di\d),gw@;d\ cm}]\ J\A_N

e)oaY el dad axdiun s 5 SIAN JRI dmiage Al psial) aud 23y sl

anl OF D5l (S I riall (i 3A3 g s Jiley el sl () Cam lileal) 5 Cilallaal

O Cuns il 13 (g sine Jiad Sl bl dad 0535 address olsie Jia sl

eebid) 2w ol e by A G psiall 8 ol gine il (i yee 5 SIAN ALY auia sall
JUall Qs (=8

X = (910 = (100 1)

Y = (8)10 = (100 0)

14
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Al (8 (9)10 4l o (ssiny sdlly 5 SN & (1000)10 Olsidls Jiay X sciall
58 3 (1002)10 O sialls Jiay Y ssiial) AN alaill 3 (1001)z 3ol i (5 el
Jal S ALl & (1000)2 deal sf g yial) ol (& (8)10 Al (o (5 st (535

Xand Y crosddl ) sie 5 s sine el canlall 3 815 Ga e jad A Jiey 3 68 )

siall acd Glsill g giae aiall o gis
X @y =C100 1| <1000),
b B =C1000):| Jon2y,

RY

Xand Y crusdal) () gie 5 s siaa Gadaly quulad) 5813 (a5 Jad NS 13 J8d

Cllall & g5 st sy Gl el e SleY dic(Data)  srdall dad Jiad (Al
-4t
variable X, Y: integer
integer g5l e X, and Y geosaiall e e )
variable Al, B2: real
real gl cw Al, and B2 geosiall e e )
variable ch: character
character gl (e ch il ge (e y)

variable AM[20]: character

15
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variable AM: string

20 e s siny o m Alull) string £l ge AM _siall g (Sle ) Jia Y1 5 el
string g sl (e AM sxdall e O3l (8 40U 3 jlall alasind (S (s

variable BOL1: Boolean

Boolean g sl (e BOLL el e oY)

Sl sl e e (Sle Yl oLl juriall 4 6 4 glac) oSay
variable A =20, B: integer
20 LY Aadly A saial) A
variable ch =’K’, ch1: character

Avallt ¢ el G i pald) e Wil Jaa | K 4 V) daills o uciall g
(S o+ 3

character g sill ¢ 4ad 392
variable F1 =12.5, F2: real
12.5 40 5¥) dailly F1 paiall diggs
variable M1=True: Boolean
True 4ls¥) deilh M1 aiall diggs
variable X1[5] ={12, 34, 5, 13, 42}. integer

L8 Y la g il aaY 12, 34, 5, 13, and 42 4l ¥ iy X1 osiall Ay
integer g sl G W yualic A8 iandgag Jde dAYall } Gitedlall G dsaaall
A ghiadll yualic dae paail [ ] Gaesill G 5 a8l L g Ll Ll s

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

Ly Wil laad 12,6, 10.4, 6.0, 4.2, and 19.3 il sY) daily X2 paiall digs
real g sl (e b pualic 48 gns agay e AVAL { } oedlall (4 pdall A8,
A ghiadll jpalic e paail [ ] sl (g 3 a8l Linaa g Ll Liagl aa

variable X3[8] = “Computer” : character

“ ol G Gaal) ey Wil A Computer 4l sY) daall X3 saiall dugs
[ ] Opsl) (om0 8 bl Linia g Wil Ll JaaY 5 Cagpall (e 48 ghian asa g o AVall €
43 gaindll palie dae paadl

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

{ Foadlall g cioad) pas dlldy iy all 48 siiad AT S s gl Jae (S

) P ey josiall e O Y8 jle z oA asiall ) dad alis) (Say
el e Jab 4N SLisy) <l e

A=20
ch =’K’
F1=125
M1=True

Constants <l si(1.3.2
el 25 oL e e ¥ iy

L

constant A3=20: integer

17
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20 «iad integer g sl oo Sl i A3
constant AA =12.4 real
12.5 «iad real g sl e Cull lasa AA
constant name = “Ali”’: string,
Or
constant name[5] = “Ali”: character
“Ali” 438 string ¢ sl (e < lais name

dad e o il (compiler) as el o sy el pall as JA10 CHlEl) 2 ga g i
3 ball (& JUal o A=d aie BleY) die 3a0aal) daally Cyldll

Y=A3+10
3okl 8 e 48 jaall 20 dasily A3 il e Gy g2l pa il 68
. integer constant A3 =20
30 sl Y el A S5 Ml

Software Operations 4aa clle (1.4
o s Ayl 8 Lgaladiind &5 A ) Gllee &0 2a g

Arithmetic operation ixlua Slilke (a

Logical operations 4éhic ke (b

Relational operations 43l ke (c
Arithmetic operations 4xbeall clilel) (1.4.1
ddee S (Operator) dale 5 dpbuall Gillaall mia 5y 1 o8 ) Jsaall

Llee JS (operator) dale g Anbual) ciblad) 11 g

18
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Jalalloperator dilanl
+ el
* Gyl
: ]
/ Fanadll
s %MOD dandll 3l
W o)

(assignment bl ) s e g A1 Ll (Operators) d—lse <l
Gk il Jal e i 2 a8 ) Jsaall | lpailiad s dariinall 42llh paids operators)
Glaleall COllae  Jule SISl adll s C 4] 8 (assignment  operators)
numeric data ¢ = (~ o5 (operands and resultants) ilasall 5 duluall
Juiall Qs 28 | (real numbers 4&is 2l i Sl integer numbers issa AU )

ok A=30and B=4; o<1y

Cl=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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Glily Ao s 5ia (operands) iblas Jia <l e sl 4 A and B o Cus
@l axie slad & C1, C2, C3, C4, and C5 L (integer numbers) 4ssa
Jealall & 55 i 4y y-die gl dagaa clily e (55983 (resultants) wibass Jhia

dlead) 3 axiiiudll

(assignment operators) il Jalge 12 Jgaa

Jale <0 G Asal) iaally C 431 b

sinall Jul g
IR bl
D lalaall g

odd (A 1 Caal & X il Vsl 53 g sall dagdll aaiinl X++
ALY day dagdl)

o8 (o 1z okl & X el Yl 33 g sall dagdll aaiiul X—
S aay Aol

saall el aadinl AVl 1 ey X il dad 5 +4+X

S 2y
o sl Aol Rl 5 X il Bad e 1 ol | X
Sy

X yxiiall 3 )5) (uSe| X

Y sl dad gslus Xomidldad | X=Y

X=X*Y 3 jlall 8l<s X*=Y

X=XIY 3kl S XI=Y

20
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X =X%Ys bl (A5 | X%=Y

X=X+Y 5Ll A X+=Y

X =X-Ys kel (A X-=Y

Relational operations 4&all el (1.4.2
4lee JS (Operator) dale 5 A83all Clilee a3 a8 Jsaall

(real) 4sas i (integer) dsusa e Gl oS5 (operands) < kladl
. (False or True) logical (Boolean) data g s} (s bl (555 43l Gllee il
8@ A=10and B =5 g 13) Juall Jaw l=d

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

by e 5 sia3 (operands) Cllbae i @l ysie sl Lad A and B of dus
e sl (resultants) Cihase Jiad & i slasl 4 C1, C2, and C3 Aspa
A8 il o S5 da 8l (385 13) False (F) or True (T) a8 23U Boolean <y
] ke aadind False (F) 4l gl 066 da pill s8ay 211305 True (T) st

Aada il S il

il X (operator) dele 5 483l Glilee 13 Js2a

operator Jalxl Alaall

21



Osilal) Aady dana ) 2021

> e B
>= S s sl (e JB)
< Cya S|
<= s 5l e S)

Logical operations 4sihial <ililet)(1.4.3
man 5ad)deaall e S (operator) dale s ihiall cillaall a3 4 o3 5 Jsoall
Al )yt oy )l padii Jogical operators dsshicl Jal sall Asshiall clileal) &3l

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

logical (Boolean) 4sishidl wtldl e operations <lleall ¢l ja) ) 2yl

data

dlee JS (Operator) Jule g dbhial) cililel) 14 Jgaa

operator Jalal) | Al

! NOT
&& AND
Il OR

22
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Alid) lleall 2 5 Jsoa

A|B[A&BA|B[IA]IB
FIF] F | F|T|T
FI|T| F | T |T|F
T|F| F | T|F|T
T|T| T | T|F|F

=L (T or F) logical (Boolean) data 4k <lily ¢ 5S35 (Operands) <Slal)
13} Jéall Jusws S=é (F or T) logical (Boolean) data g si) (s ¢15Ss dgshiall dileal)

Cl=A&&B — Cl1=F

C2=A||B——> C2=T

C3=IA — C3=F

‘RA=T,andB=F oK

(operands) wilelae Jiai &l yie slaul 4 A B, C1, C2, and C3 of cus
(T or F) 4dhaic by e (g gias

byl g1 il Adlatia dale 2018 (1.5
GENERAL RULES FOR DATA TYPES

Lgaladind J8 il iy yas (1

RERERORCIE I RETP I AR PN PP EPH [ R E TP INICR

23
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Constant e

Data type gl 4l (b

integer

real

character

string

Boolean

(different ddliss g5l (0 Glly e Glilae ol ja) may ¥ daall Gl alaee 3 (2
Gl Y, F, X and K &lsiadl e Sle ) 2313 JUd) Juw J=d data types)
aul

variable Y,F: integer
variable X: character
variable K: real
A1 5 el Caendtial
Y=X+F

X siall) ddlise 1 i (e ol jpaiall () Cum AaklA (Clall) abina 8) 5S35 5Lall 138 Gl
. (integer g & ¢ F Lxiall s character ¢ 5l (o«
il Jysad oy 4l Gl e dagaia 5 Ll o2 jriad () Sy Aol cilad any

Lalali 4y alall ASCII code dad A cajall dysai ol GuSall o dgiia ) dsgaiall

Ole ¥ a3 13 Jidl Jaws 12é (Operands) ilelaall s dleall & 5 canlisi o) cany (3
A Sl X1, X2, X3, AL, A2,and A3 <l sidl e
variable X1, X2, X3: BOOL

24



Osilall dady daa ) 2021

constant Al, A2, A3: integer
il ladl Caeadiind
X1=X2 + X3
Al =A2 && A3
il parie o (aeadl) dpluadl Gllasll ol ja) (e ¥ a4l dua dakala 065 Y1 5 ladl Gl
dgthaiall cllaall o) ja) (S Y 4l G Lia lalA () 45 4l 3l 5 Boolean g sill o
integer g sl (e @l i Je(&&)

Jaly e piase B string data s oSa ¥ JEdl das (Jed UL LA (S Y (4
numeric data o) sise ol (e U yza (5555 3 81

integer JUall das =8 data set clibud) (e 3aase 4aild aadivy i) (e g 5 IS (5
5 Ayl HEY) aaai real data s Al A sl QY1 e a3 data
Cilaall o B all pia g ae aldd) el 5 Cigall meas a23iud character data
clily alasiul &5 1) | false sl true ol aal aaiis Boolean data s (1Y)
Uas i ()5S Al o2 7 Jla

Expressions and Equations «¥alxallg & ueill (1.6

operators J«l se plaiiul JMA (e (operands) Clilull =llas expressions <l juadll

Jebivedll (e Jiar Y dalaall s Judatse J sha Jiar Jalae X oS 13 JUiall Juses 5338

D omedll o8

X*Y
3SIAN 8 oA Y el U Julatisal) dalies Jiay

aladinl YA (e 3 SN JAk dass page G yran i) &L A3 equations Y alell
ALaYU el e oS8 Aalaall G UL 5 assignment operator( =) by Jale

25
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Jiw Aad | dlalas dau) o Jia computer instruction calall dadas abuy) Jale )
s Gl

Z=X*Y

s (X *Y) Lal) &l cp a8 &5 Cua nstruction dedss 5l equation dsbee Jia
Z el alieg o3 () sially 2ana 5 _SIAN Jls puia s

Y aleall g il el 0 (3l c.;.a;.\6 é)djd.;j\

Y alaall g &l puandl) e 3N 2 6 Jgan

xdllEXpression ddlEquation

A*C D=A*C

operands ©3kl=s A and C | operands <3kl=s A and C
numerical g (e Uy Jia | numerical gl (e @lly Jia
dasdl a3 ¥y data | resultant asdll 3335 data
5_SWA Jresultant | =5« & (numerical data)
aliay Al ) gl dasa 3 SIANN JAa
D il

A>B D=A>B

operands —3l=s A and B | operands —3kl=s A and B
numerical , ¢ (e <lle Jiad | numerical , g sl (e @lly Jia
Y string or character data | string or character data
& resultant Aasdll a5 resultant  Adasdl 3355

3,81 Jaly wmmse A4 (logical data)
iy A Ohsialhy 23aa 3 S

26



Osilall dady daa ) 2021

D sl

A && B A && B

operands —3l=x A and B | operands &3ul= A and B
logical data ¢ sl (= <lln Jisi | |ogical data g 53! (e bl Jiad
& resultant deasall 385 Y| resultant  dwasdl (a5
3 S| Jaly mmse 4 (logical data)
iy A Ohsialh 23aa 3 SA)

D sl

iud (¥ @l s assignment statement <ak sill 5 jle Ul awi equation el
G 01 Jele s e il ) osind] o Cith sl e s Lol

PERIORITIES <tiwd) (1.7
ddalidall 5 dahaiall 5 dplaall Gllaall 283 el il U ¢ 3ol 8

Priorities of Arithmetic Operators 4sbwal) clblall cliuwd (1.7.1
operands and ¢ JS <lly ¢ 51 Abuall lleall il i i mia sy 7 o8 Jsoal

resultants
buall clleal) il Cati i1 7 Jsaa
operands and resultants ¢« JS @bl g 55
Glln g s | g s il
resultant | operands
Numerical | Numerical o8y (1
oY (2

27
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Numerical | Numerical danall AL (3
(Ol (Y bl (0 ) Al g o pall (4
(Ol () Dbl (e ) 7 5kl 5 aaadl (5

Numerical | Numerical

Numerical | Numerical

Numerical | Numerical

2 :Jta
2851 ol ghad i 5 ae AUl Y aleall U Gl

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

:Jad)

a) X=3+2%4

|\| X=3+2%4

I |

. X=3+8

|

!ff X=11
b)Y =

4
/ Y=2%6+3-2%4
Y=12+3-2%4

Y=15-8

/ Y=12+3-8

Y =7

28
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s
Ry
!
I
o
b
on
B
b
[
e
—_
b
+
[
[

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

yd Z=50/2+12
@ Z=25+12
T 7= 37

3k
w\a\#@g}:e@m\ﬁau\@ﬁ%i X=5,Y=10,Z=20, oK

W = (X+Y *2) ¥2 — (Z- Y) /X = 10

W=(5+10%2) **2-(20-10
! :/ C W= (5+10%2)**2-(20-10)/5-10
1 ) |
I I S+20)**2 - (20-10)/5-10
! @ i (S +20) 2 )
I/ !
|
|

I
1
1
I
! =25%%2—(20-10)/5-10
I
1
1
I

=25%*2-10/5-10
=625-10/5-10
=625-2-10

1

@ ! =623-10
1
|

=613
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Priorities of Relational Operations 48 cidee cliiwi(1.7.2

operands and (« JS clily ¢ 55 8l Gllee bl i i mam 8 ad) Jsaal

resultants
Al lilee el i it 8 Jsas
operands and resultants ¢« JS @bl g 55
Gy g 5 Gl ¢ i il
resultant operands
logical | Numerical, | ==, <, <=, >, >=, <> (I2)
strings or el el o
characters
4 :JGa

060 Al il Cansa)

Z=32<141=22==25I1=F

Jal)
:/ ) Z=32<141=22==25!=F
l =F!=22==251=F
=F!=F!F
i —F!=F
|

®=F
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Priorities Of Logical Operations 4sikhiall cillead) cilidawi(1.7.3
operands and e JS <lily ¢ 55 dlaial)l lleal) o] i 5 g 9 o8 Joaal)

resultants
dgbhial) clilead) cilfad it 51 9 Joa
operands and resultants ¢» JS <lln ¢ 5
EIERp Sl g 5 i A
resultant operands
Logical Logical ol &Y (1
: : I &S Al NOT (2
Logical Logical
s s AND (3
Logical Logical &&
Logical Logical | LS5 0R (4
5 :Jua

il & shad a8 ae Al ¥l w2l sl A= T B = F S 13)
a)Z ='A&&BI|A
b))z =1(A||B)&&B

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

31
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7 =1A&&B| A

| |
Lo/ SIT&&F| T
|
:2 T “F&&F|F

|
|
|
|

=F|| T=
=T

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

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

I 1 !
| | 1 1
(:); () =1T||T &&F
|
|
|
|

el =F|| T && F
=F || F

)
\I _
©
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(1) G
el Qi el dendinall daacall aa gl (1

A+ BC
5B +12C

A(C +5B) + *(2X +B)

zan 5 e Al il ded udl A =3 B =7, C=12 and D=2 . oS 13 (2
dall &l glas

a)A>3||B<=5

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

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

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

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

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

e Al CValeall daf cunl A= 3  B=T,C=12and D =2 s 13 (3
dall &l ghad i

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

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

znasi ae Al Gl il st cual@a =4, b=9,c=8,and d = -1 oK 13 (4
dall &l glas
aja-c/d*2+d*d-b MOD 3
by(d*2-(a-c/2)/(b*b-d+a))/a+b*2
o s e AUl G il i sl @ =5, b=3,c=T,andd=F o<1 (5

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

Jall & shad a5 ae AUl VSl B Z AaB o f A= T, B=F S 1) (6
d)Z=!A||B&&A
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e)Z=1(A&&B)||B
fy Z=A<B
0)Z=B8>2)&&A|| (2<6)
Jall & shad a6 ae AU Asbadll 0 Y dwd 25l C =7, and D =208 1) (7
Y =(C*D<8)&& (A && D == 4)

Sl il & a5l A=1,  B=2, and C=5 ¢S 13 (8
(A<C) || (C>B && C+3 > 9)
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(A Juail
Aluall (i by galuaill g gpall : Cloa sl

ALGORITHMS: CONCEPTS, CHARACTERSITICS
AND FORMATION METHODS

g y2i) Jibsall Jad Gulad) Axg HY) dal el e Co et Jucadl) 138 &
by Lpailiad 5 i)l sal) o seda s (G sill 5 Aaa )5 Ll 5 Allsall
50 3 6€ 5 Al il 5 Aegdall Cilalll aladiuls it lua
JEEY) paad YA e A claladdll JalS - 58 ) ALyl
Gl 3 sl delua 8 Lgaladinl 5 Lgie JS J e g Aeadiuall jualiall g
Gl sall delua 35 alll 3 S aladin JolS ~ i

INTRODUCTION 4asia (2.1

Leldast g Allisall Cay 23 (e o2 Jilasal) Jad Grgiall i) Jad el J sl Jucadll 12 &
Slae il Al o ggia 5l () ABaYl lld g dae ) Al par 155 0 858 Ads ja (s
Aela b aladi ) lS iy ol (e 58 5 a giiu s it e (3 )k 5 gmailiad
(pseudo 3,aal 258 43y 4k s (flowchart) dxbesy) Glalaaall 45 Hh Laa 5 Sl ) 53l

.code)

STEPS FOR PROBLEM SOLVING Jibwall Ja Jal o (2.2

LI Lalill (pe Aleall JiaYT Jall guias Aua Wadudil Cuny 83320 Jal je aa g0 Jilisal) Jal

o Jilaall Ja Jal e s Al

Problem Definition &lwall ciy 23(2.1.1

il Al sy (A ) lbiaall 03 5 L Legh Leagh s Ltaad 30 Allisal) Gy yay iny

il
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Problem Analysis 4luwall Jula3(2.1.2
s je o Als gl oda ied g Allisal) da ) a8 ) < shadll g cllead) aaa Als e 8
35S sl uls f (flowchart) dmbi¥) clabhaal sty (LS ol g cilsa )l sall A

(Pseudo code) 3_all

Programming 4x(2.1.3
Ao ) el (gaa) aladiuls Alled) Jad el 1 ) Pseudo code sl flowchart Jasss
Lo b dal e 4 ) Als ) oda auiii g

Source editing (a
Sl s daaull Glal saals (keyboard) ziled) da ) JSA (e gealiall 4US Q4
oy sl 3803 Jaly galinpdl e ¢3S o6 & python 4ad JUal) daw e
S il of e Oy o) e 351 (py) S50 Gl ol e (testpy) R
SOUrCe (somn gl Lol (68 dpe jall Al jall o3 ol | Python 4al aits
program
Compilation 4l (b
A Gl gl el ja) ks de Al Al ) oda 3
Lerdinall 3l 2ol s Lhaais (syntax error) dsadl aall e (aiS (1
A galll eUad) (e A malipill ()5S s
ax il daul 3 Object file e AY) A8l zab ) source program Jis=3(2
Laodivall Aalll ¢ 4l s padiall (compiler)
test.obj ¢S5 object file e Cale Wl (558 dae Hall Ala jall 038 olgily
Linking & (c
sl (test.obj) object file L, (operating system) Jsall sllai ddaul o ol
(test.exe) il Cale J pasll S35 5 A1 Object files
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M5 execution file 2l Cale Wal (5 dae Al Al jall 038 dyles 4
GAU),\S\ Juil (user) padiuall dau) g deladinl o4
Simulation sslaall (d

(logical errors) izihaiall ¢Lhall e el ) sla (e SUl SISl dla addius
4t el ll L5 Led e 89 y2a (s (iNPUt) J22 JLaa) A e el
il b (results) aeldl cila )i ilS 138 (predefined  output)
elbal) e LA el GlS (predefined output = result) Leie i el
O S a5 AT e el &l jle (e 8l alels gaysall o gt V) 5 duilaial)

dgihiall eUadY) aea (e galinll sla

Documentation @isdi(2.1.4

(source program L) melill (Ao cilaiad 5 ) Joadia jo 8 AU 38 6l Jiag
sl 8 sacLusall g dalall vie 4l & sl Congs alae A5 il e e glaall 22y
& '“ \

ks Jall 48 5l aaail 41 5 53l 58 (problem analysis) bl Jadas oY 1 ki
Julat] ) 5, ) (e Jomil) 13 (8 anTins 13) ) ) (g ) 285 A gy ey
Jalawal)

1 :Jta
D Ableall (o il 7 pritall dad aa

Z=(X-Y)

sJad) &) ghad
Al apaa 5 AL Al charall 7 soniall Al las sa g rdllaiall agd (1
bl Aaleally 2aadll 7 jaiall e alag) sy Cla aadll aasis Xand Yo 2
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Ao ) Al (e Lgual Hlial g Jall dabisd) (§ ) dall ol el rdodadl) dda ya (2

A8l GUAS 4 A gedl
rdall ) )l aa
A s A8y k)

X and Y Gesial s S fais el (1
(X =) g syl (2
Z il dad o Jpeanll Gl g1 g e dla) (3
1430 43, skl

Al P& (10 Z il 4ad Ol
Z=X?+Y?=2*X*Y

Xand Y cuosial (e JS daiy g sl (1

X% = X osiall @ e dal (2

Y2 =Y siall gse ala (3

2*X*Y dad ala) (4

X2+ Y2=Xand Y ool e g saaa Al (5

Aadal) 3 shasll 3 (e 4 B shadl) il = jla A (0 7 sl A o) (6
Jall ) Jsaasll (& el s & omal (V) A8 Hhall G ety Gitilal) iy ylall Jalay
ALGORITHMS CONCEPTS «luajulsall asgda (2.3
Laab)ll elale (o 525 (e )l A (s ge (1 dens () Glladl gl (e 0 ) sA ALlS Sl
@32hall yde el o Al )
Definition aJj)sad iy 25(2.3.1

Aol 1Y) Sal) ) J g sl A4 g0l
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Characteristics of Algorithms @l lsdll yaikai(2.3.2
e e (ailiad Gl ) )l ol

(well-ordered steps) Likie L 55 435 je 4yl &) & shadll (1

(ended ) 4xines (defined steps) s2ass 4w ) sall &l gladll (2

(simple operations) days cillae 385 4 ) )l 3l Ol sl (3

Glaalail) g ilblaal) g Jaall GUL il g 233 IS e by s Wy j28 5 ) A s yma (4
BRRND

o O 5 AT Jilise Jad Lt (K sy universal solution dall e 435k (5
g s

) ol diad ()5 3 yidlie 43 ey Ja) ) J g 1V (6

Algorithms Formation Methods < lsdl &8lua 35 (2.3.3

Aoyl 5 aglll Al ge g A8l Cus (e L Lagd alias e )l a0 A2 lual Bae 3k aa s

dall Al dsall 4

Using Natural Languages algorithms 4wkl cilall) aladi) (a
Gl 5 Jea Aol oo Jadl &) ghad raia iy @l g 2 ) ) &) e yaatill 3 bl A3y plall s
sl A 3alatY) 5 A pallS dpmpdal) cilall) aladin) A (e

2 1Jla
Aslaall aladinly A’ s A o ) 2 il 5 ) all A o dysaty o 55 il e )l ) 2a

F-3249x"
5

TSEIX]

C e 2l 5 51l Aa s iy e Jisad) (1
5SI 3 (C ) aatiadl 5l jall da oA (2
Aaylad) Adaladll d)aun'&‘)ja\.\.d\ Mﬁ;@.})@l\ BJ\JAJ\ 3;)3 u\.u;(3
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3 SIAN A (F) Aiedpedll 5l adl da o (n335(4

Fand C (» Kigdiclh (5
Lplal) sl alasiny ABal & sl Allaill jas a ) sa 5 A ) Al ) dlae) o)) 54
eyl sall delua b

aiy @llal g A8 anal Lilald 5 Ll shal cilye )l sl delia 8 dyepdall clalll aadius ¥ Lle

503l 3 S Sl (Flowcharts) dutbsy) cillabaaall W el s Al Gk alasiu)

Using Flowcharts dxbwdy) cihbial) aladiv) (b
agnd aladin) Uasl g Lgcany e Alaiall dpuigl) paliall 5f JISEY) (e de sana alodinl o
Jiail Jals

Using Pseudo code 3 a&ll a8 aladiul (C
Apdall GG e Ay Al Gl jlall pams 203508 5 aa e Led Gl & 5e ) 43D oo

FLOWCHARTS 4xbuad¥) cilabadall (2.4
agl alasiiv) A g lgazany pa Aliaiall dpunigh JSEY) 5 jualiall (e de sane aladil &
Jshaa s sV Cllaladall 0 €5 8 deddisal) pualinll ia gy 2 285 JS3) | Jlai) Ll

Crwal
| | - . -
J 95-1 Al gl gt Al
Looping Eegin 0r End
Cirele Rectangle
O el LB Lbiie ff Aadaus il
Connection Processing
Aarow 2] ol s -
— el Al ol s s Parallogram
wlaal g sl ol
- Eead or Write
Skl
annotation Bhombus
Jlad Bas 35 olale
ded dpaadsa D ecision
branched algorithm

saie JS Jglia g dnbady) cllabadiall o oS5 8 daddioial) pualiall 12 JS&
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1 Fead (4, B) 2 Write (sumn.ave) 5 < End > (B?g‘i.n) 6

3 Input: A B 4 Cruapat @ surm W es

¥ Ccounter

Start stop

step
ASE A<B
A=E

)
S -

9 sum = A + B
=0 =0
14
10 Add 1 tol
=0
Sum=A + B+ C
11 Ave=sum /3 15 Done for
Fro=4 "B *~C each student

Ay el ) JIKE) (e peaie (K (6 siag 13 JKG

die g aaaddl Sl g clalasll GNiay 8 4y juaiall 3 7 a8 ) 3 a3, JSE b
Ul dand gy pualiall s34 aladiil

counter = C :alall sl (1
start = 1 :aladl Ll (2
stop = 10 2=l 43 (3
step = 1 :)all i (4
1,2,3,4,5,6,7,8,9,and &l 330 C daall o zon sy 8 ady yuainll
sl e 10)

3: Jha

dcbhy clusy sy A B, and C <l uaiall mad 158 o)) 94l (Sl bl s
(Pro) « =l dala 5 (Ave) (Sluall b il 5 (Sum) g el

sJadl
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Read (A, B, )

|

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

l

Write(Sum, Ave, Fro)

l

3 ad) Jaall (Flowchart) (sbwdy) Jaladll

4 :Jba

Aatin (N (F) Ced s oo b1l As o ity a5 o 31 5A) (olndV) babadd) 2a
3acld J\‘)a_"\.\_udb'é‘)\)aj\XAJJ&CM?)%}%)@A\SJ\)Q\ﬁ)diﬁe‘)‘)\jﬂ\ (C)
4.;31.33\Z\Jquhsiaua\)u.ud\BJ\);J\hjag\%)@l\z‘)\)ﬂ\@ﬁwd.‘jﬂ\

5
C=(F-32)*>
( ) 5

:Jad)

Read (F)

T=F — 32
C=T*5/;9

l

Write ()

End
4 5 Jial (Flowchart) by il
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PSEUDO CODE s_4&ll a8 (2.5
<l sl (i 22350 s source program JSE Y s compiler Wl gud 43 e 44l o
Aaznhl) Gladll e 4y 8l

Pseudo code st cighd (2.5.1
(variables declaration) < _siall e (MY (1
AU aat cangy il il e Ble 2

pdbal) dand g 2aay (Al yuriall sl (@
Integer, Real, Character, String, Boolean) :_=idl ¢ 5 (b
(Optional) ©as s o) 4l sl asiy &l paiad) Lgd (C
o= compiler ax il ¢34 s il e Bl Yl (e Bag) () oK Ana ) Dl any
3_SIA Jala ad & sllaall 44 a0l daluad) sty & 8 (Variable data type) Jsiall ¢ s
p QU aaas o oSy
a) Integer = 2 bytes
b) Real = 4 bytes
c) Character = 1 bytes
4 JiiyReal g5 (= piadl 3,800 ow 2 bytes Jids Integer g sill (o il
58 e 1 bytes Jxis Character g sill (e siall 38130 (e bytes

aJulsad Aad Begin 4als 4ls(2
o053l Ll Begin 4wl 468 g

(Sl e g sing (215 1ad ) 5 anea 41S(3
Read statement 8l Jassel 5 ke (a
(sl sY 5 laleall 5 cilagdarill) 43wl <) Ll (b
Write statement ) sall zili delila 3 5be (C
)AL End 4als 4is (4
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Ailed A End AalS LU o)) a1 elgd) g
51 Jua
3 a4, Jidl Pseudo code 2

:Jadl

Wariable A, B, C, Sum, Pro: integer
WVariable Ave: real
Begin
Read (A.B. C)
Sum=A+B~+C
Ave=5um/3
Pro=A*B*C
Write (Sum, Ave, Pro)

End

4 3, Jidl Pseudo code 2416 : JGa

Wariable C. F. T: real

Begin

End

Read (F)
T=F—32
C=T=*5.,9

Write (F, C)
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(2) ot

(Pseudo code) 3_adll 35S ) ALY (Flowchart) ) hladd) aai(1
-all) MJM\&M\}YM\W&Z\L&}uMFXM\ME;\)&J(&}&?JJ}J
Y =JX +5

(Pseudo code) 3_adll a5< ) 4yl (Flowchart) hw¥) il aa (2
Y, Z, and &l piell ad deliha g Clua A3 A and B crosiall ad 3l i a6 a5 ) Al
A Y alaall Aol 5 W
Y =3*A-4*B
Z=2*Y+5
W =Z MOD 2
(Pseudo code) 3_adll 35S ) ALY (Flowchart) hes) hladd) aa4i(3
Aol g Z Gl yiiall smBdcbbylua 5 A and B cnowdall ad 36l i a6 a5 ) sAl
A1) Asbadll

Z=(X-Y)?

(Pseudo code) s_aall 35S ) GLYL (Flowchart) obes¥) kil aa (4
X,Y,and <&l addebiday clua A A and B oosiall ad 8l 8 o si o) ) &
- I Y alaad) ddand 51 7

X =2*A/(B**2+2)
Y =X +2*B
Z =(X*Y)/2
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SN AN
eulad) 8 Sl (JaSiael

+ dadia

e Gl Lgdia 3l Aalgdl ol Slai¥) (e clusall s aall Al 5S a6 Y1 alasiin) sy

ail) 3ia L) aadin) 388 Lgay o s Aplual) Cilleal) Z8S Jyguss 8 Cratles 3l 5 5 )
ClS il 5 il oy abiaY Ashadiul Lgie g luall s 2l Gllee Jiaid @l oY) (e S0
g ) AL el 5 108 Lia gy (a4 Jsmare ) Y 25 saaad) aldaill i)

.(Decimal System)

Laaall dagdll o culaa @bl A (o jdall alaall alivd o sie o A8Ll) g Jall dal yall &
M s Aad (e ST O Sy a8 0 O i 1 g ) aaal) 8 A0S i e aaied Q8510
Dbl olaily A€ ja 13) aaall A ala 35 (At el e 315 ) 22ad) JA)a A3l elld 2aay
T (A T A0 AEES Aaidl) G axi ((937) 22l Db | aaal) alaily A4S ya 13) aiad Jii
(900) o 9 81 Asf5 (30) (e 3 il doh Laf Lt
Adail) | AL AU s e g la STy | g pdall sl ye 5 AT daae Akl cllla
Clealall Qe Ayl Al 8 5ade Aadail) 028 (S5 | g pde (i) aUAH | LI
Sl (e Al ol 1agly Ayl Akl (e b e 5 | AdBall Cilallaall | A SV

A1) AalaiD Uil j3 8 Lgalasiiaal (ia jad Apaaall AalaiVl o2 (10 JS e ¢ DY

Decimal System : ¢ dall alall)

Cela g allall el JS Ly ¥l A1S 6 axiivuall 5 43le Cajlaiall goasll QUi 58

Bydic o allaill laa cdase gl A€ i A AR sl aae (Y () alkail) dpass
OH ey e SN ahaainl Al (85(9,8,7,6,5,4,3,2,1,0) 25 5
S i A Hea gl are O 5 se )l Aluls e Je ol alse e aaied Laaell dagil)
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ol a5 (10) 222l s (g pial) alill Gl 8 Al | Uil Gy e (goasl) sl
c2aall 13a ol adiag alaill 13 0 93 22 S (Y sl

Ayl ) Al (s 7654.23 (5 el 202l 1 Jlia

x1000 6 x 100 5x10 4x%x1 2x1/10 3x1/100 7
7 x 103 6 x 102 5x 101 4 x 100 2x 1071 3 x 102

Binary System :JUill alail)

O sl (10) aamdl sl 3 (5 il alkailly 45 jlia (2) 2andl 4l s220 allai s

M}_q\q&‘ﬁ\u&dﬁ&ﬂ( 1 ,0)‘;A}L§§Q£}Jgaew\¢jhm1jy}\sm

slae) o Qe | Al Aakasl g A5 SV dpulal) gy Jalati ) Al () AU alasl)
1001 , 10111.101 , 10.1101 , 0O.1011

& L gl dlae ) aa g5 (1 SUEN GUaTL alae W) ol Jaa 3l eDle ) slae V) WikaaSle SR (1
D LS a1 JAD Slae W) iSS  amal) AL G gl daal) uaild | g pdiall aUail)
c22al) 4y o giSal) AUl el Jiay g o8 Jau)

(110)10 s alls5 (110)2 AL (€5 110 2aal) ; iad

D adi) e A (110.101)2 22al Jalail 1 Jlia
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(110.101)2 = 0x2° + 1x2! + 1x22 + 1x21 + 0x2?2 + 1x23
Octal System ; (Jlaill alall)

Laddiall jgall | (8) aasdl anlid A5 ySIV) Clulall 8 daxiivaal) AVl e 58
Slaill sl slae) e JBa (7 ,6,5,4,3,2,1,0) (o aldaill 1o &

(110.013)s , (203.62)s , (721.5)s , (0.513)s
45 30 ) (203.65)g 222l Jla ; Jia
(203.65)s= 3x8%° + O0x8'+ 2x8%2 + 6x81 + 5x872
=3x1 +0x8 +2x64 +6x1/8 +5x1/64

Hexadecimal System : ¢ e (uibud) aUadl)

sae o) sl (16) 2aadl anlul 435 SV Glanlall 8 daadiuall dagall AVl (e 5
ths ey 16 (& alaill slael Ji 8 el ) ge )l

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

D e bl alaill slacl e Jla

(2D6.F3)1s , (10011.1)16 , (FFF)is , (0.257)1

s 4l e A (BAL.7F) 16 2l s 11 JUa

(BAL.7F)16= 1x16° + 10x 161 + 3x 162 + 7x 161 + 15x 162

1x1 + 10x16 + 3x256 + 7x1/16 + 15 x 1/256
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& s (Fe— A)jyj\oucﬁﬁaj\e%ﬂg@ﬁnu»abﬂ\)fj\aj)&am -0
(15 +— 10) s all Hlaill

Aol AaBY) Gy By il

Lede oy () oy il g dagall Clplandl (e danall Aadai¥) (g Jysail) lee
A O il 02a agd glae Jagaily | 4l I Ladail) ananal dlae oy (531 il
- Jasaill 45y Hlay 4L de sane S el I g

L pdal) AU ) (A pdal) ) AN e Jygal)

e Ialaic) 4l ye ) aaedl Jalad 4y (5 il alas ) aae sl 6l e 220 ol Jy sl
allaill 8 anall a0 oS aandl o il 2aadl g ¢ 2 saal) aan il alag) a3 aldail) @lld b
. (g al)
s gl Al N (1101.01) 2l Jsar Jia
(1101.01)2=1%x20 + 0x21 + 1%x22 + 1x23 + 0x2" + 1 %22
=1x1 + 0x2 +1x4 + 1x8 +0x 12 +1x1/4
=1 + 0 + 4 + 8 + 0 + 025

=(13.25 ) 10

D e AY AN ) o pdal) il ¢ o gal)

GoS s s puna s 3 () 4%ijad cny Al ol gl (5 pke 2o (gl dagail
il g e Jpuanll 5l sl g5 e 5 ol ka3 S s

s zmavall ¢ jad) Jagad :izbi

Aldaill bl o (5 pdiall sanll aandly o 583 pUai 5V (5 pdall 2aall maiall ¢ ) i gail
ol (e (5 AT 5 ye A g Lanl) il 280 A ¢ Al 8Ly Jadiag g 4] el o slladl)
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L e (6 sban dad il e Jians o ) Aleadl 1S i 138 5 LI Jadiag g aUill
) Dl e A4S 5 e (Y Jand) e 4 Aendl) B 3 gae A Ja sl sl )5S
O

;s i g el Jagad Ll

aall Gy a s 5 AV W) o pulas ) (o il aaall (e (s sl 6 el Jysa)
G mall il e a5l ¢ ) 3A) a5 Al Joy il Gslhaal) alaill il 8 (5 el
Loas
P AUl VA sas) i g o () G al) Alee et 138 5 Gl 8 5 5a0 5 e
. Aua (g gl ol gl (sl e 3all oS ol L -
L8 e (e ST g msll g all I S5~
.l dglee ) el pa ST 5 sl ¢ all aiad -
M;\)ﬂdu)_.aj\u_‘xc_\;_.aﬂcﬂ\dw&@)ﬂ\@hgc\)ﬂeﬁduﬁ\@md}ﬁm
CCpadll (A bl oy 3 amy 4l g Jand) ) (oY)

s Sull Waill ) (34.56)10 2l Jsa idbia

2aal) ¢ 5ad)

Aail) 20 anadl) 3L

34+ 2= 17 0

17+ 2= 8 1

8+ 2= 4 0

4+ 2= 2 0

2+ 2= 1 0
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1+ 2= 0 1 (100010)

s pdall 6 3al
0.56x 2= 1.12 1
0.12x 2= 0.24 0
0.24x 2= 0.48 0
0.48x 2= 0.96 0
0.96x 2= 1.92 1
0.92x 2= 1.84 1
0.84x 2= 1.68 1
0.68x2= 1.36 1
0.36x 2= 0.72 0 v
0.72x 2= 1.44 1
0.44x 2= 0.88 0
88x2= 176 1 (0.100011110101...)2

JRENL]

(100010.100011110101...)2

o1
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(3) cmas

¢ AU Al N (343)10 s odadl 2l Joa 1
DA N Ay A pdad) s Jea 2
d) 27.26  c) 257 b) 112 64 (a
g) 33.125 f) 47.875e)77.0625

-1 s pdad) Alall) ) A5y AU MaeY) Jea L 3

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

-1 (AU AT ) LS AR e dlaeY) Jea 4
a) 72 b) 113 c) 16.3 d) 37.6
e) 122.775 f) 417.632 g) 37.6
PP | JPA D= R g ek NS =i [ P K S PN
a) 110101 b) 11110100.110101 c¢) 110110111.10101
d) 10001001011.1001 e) 1010111.11101
o e ualad) aUa) ¢ SURL aURHL 0 LY Le ) (225.625)10 s el aaad) J5a .6
Hie (ualadl g ALl aUaily o iU L ) (11010101); (A 2l Joa 7
2 s gualaad) a1 ) (g pdad) aUAL (e J 9 .8
a) 14 b) 80 c) 560 d) 3000

e) 62500 f) 204.125 g) 255.875 h)631.25
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P SR PR PEPRCHHIR R T

a3esll adsll ea )l Liod (Coding Systems) pecdll plai Cowldl adsin,

PR INI 50 aay lay ol g e

: BCD ?L'éa'(\

Alall 2280 25V i s 3l Binary Coded Decimal /L=l

. (6 Bits) «Ulx 6 dlavly jse i alladl s fzg LsU

L;..E B.L‘J_l.'? JJ.L'l \_JI NES] oy

[ — " — <

: BCD ks =Ll

FERN el e 01 L)

Jasll [ 0000 [ 0001 |0010 |[0011 [0100 [0101 |o0110 |[0111 | 1000 | 1001
000 1 2 3 4 5 6 7 8 9
11 A B C D E F G H [
10 J K L M N 0 P Q R
01 S T u v W X Y z

64 $I(27) » Al s jasy s OF s Lt Ul T e Laib Azl Lia 08y

._IQ:’LB-‘ _,-"'aJ
VS 0.5, BCD sl KFU Lt e

100010110110010100
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: EBCDIC s (¥

Extended Binary Coded Decimal | Lz s,
sty s WL Lol (il alladl nsli 5200 o dls Interchange

s LQS’E':__;L'LU 5«_&-3_! 51.9 3333-_-3_1..1 dalz= _;,j.nJJ-l L::.Q_‘:.! ool 8 ft_].':_‘..'!-l RS

sl ekl
S

R o8 3 O

Jda | 0000 | 0001 | 0010 |0011 |0100 |0101 |0110 |0111 | 1000 | 1001
1111 | O 1 2 3 4 5 6 7 8 9
1100 A B C D E F G H |
1101 ] K L M N 0 P Q R
1110 S T U \ W X Y z

£ 8 o . -
- A 256 ‘-P-l' Il 2 AN L2 _;,J.:.»JJ-I -...L""‘L"'—; d ol 8 aLl?_Jl NS Al

- EBCDIC ol KFU s o 2 ke

— 110100101100011011100100

:ASCII oz (¥
American Standard Code for Information J jLa= .,

cobaslall ol 2t 180 .Y1 5,220 s 3y Interchange

=
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e s el Liad bl 7 adstiag W] LY oLl o

S oK Ll bl 8pdsitny =Yy 10, 128= 27 B I ENR N

“\_-'

.~256 sl 2°

ey

: ASCII (7-Bit)alay UL Laf 2z b (W) Jgad) =5

I.___ -

ol A Jad
Jadal

0000 | 0001 | 0010 | 0011 | 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 Vv W X Y z

ASCII (7-Bit) sz KFU e 2L

100101110001101010101

: ASCII (8-Bit)sllay UL i 2zl 1) okl =oss

>

S8 i
Jadat)

0000 | 0001 | 0010 | 0011 | 0100 | 0101 | 0110 | 0111 | 1000 | 1001 | 1010 | 1011 | 1100 | 1101 | 1110 | 1111

0101 0 1 2 3 4 5 6 7 8 9

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

1011 P Q R S T U \ w X Y zZ

.3 SASCI (8-Bit) sl KFU i s

101010111010011010110101
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COMPUTER z-ls __l=.
.BCD -~u=-, '
.EBCDIC -~u-=-. C—D>
_ASCIL (7-Bit) ~u=-. =D

LASCI (8B-Bit) ~u=. >3

: (check digit) Parity Bit ss.di .

sllax V1 e CadS (3 adsinds wledall e sl gl s 3L oy a

claglall e

05 g EBCDIC sz 2 8 Bits o 0550 348 sy @l lbls
NESCRCI PRI NS - P EIPRC U[FF

S Bl sz Ol & deowo Sjpay i cladall OF o ST 3L 0]
2y 3 Caeliay Y 5. LS alls 1, ol sds - el VI o 5,0

e e 2 A ' delanl oS Ay da) ada v,l\.. (b 3 o yladle

bl sl fay S adudl ey plsal & 1

| i . - . .- .
s Pray dde e ool al 2l DUl sde e Oy awls> s

# P . e [ . [T
o=l . o= . “ .| -
lade UIL}Lj PJ:’HIL sl e l\_“_:;'.‘ ;_}ja_-\:.‘ :_.l \._.‘.erju.-'Ll |I_m_..:. LLE.:.‘-"UL.I ety \._.‘.erjaJ-
al ) Ao cnla> Lo
e e b s ~

Ll s 050G O ot Bl 5300 cn OB Leay 1 4301 Ul sue OIS 13,

s= EBCDIC sUs plosezab 33000 ey ol e 3 5 2 Cna3 0l Lad 1Dl

(28 22 1 A 2ae W 1 Lgted o) (BBl o /’i’ﬁlllloalo e lnd 2
(=50 220 1 lila ode W 0 LghedS g) B8l oy —Fﬁ 11110011 tleglas 3
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sde O ppa bzl cld) 06 330 ey el Ul Jla) o Le
O el (ST 3B gy 055 OF gt gl 53 il 1 30 bl

. Retransmission ‘_].L.HJ}'l aslel L_:L;l: ey 4 (g0 sae 4 b sl

= -

G A8 Cowlehl Ll

Gl oy adsnnd B sl asedl eay fewr WD
lel ey il Vo Lo 068G of g al U 1 31 bl sue OF oo ST

LY

—

: (File Allocation Table(FAT)) «ildl jawmass Joder

OF H Epd ol sie ) S (@) <y 16 0 03 Sl sdall pisay

-
- —
=

. osia 1 e 3 | e J 2l
NN NS (/2 KB) 512 Bytes & sd>s J-(C-'m CIE SN Wy o JLQ

FAT 16 s 11 2% = 65536 Ll siall 01 s (Sectors) wleladll o

i b sl sl lisd) (Address) olse 65536

a2 B * 65536 = 33534432 Byte = 32768 KB = 32 MB
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FAT <l oo Jois alory sl (Ll o3l a1 ol OF Vs,
)}l&ﬂleoﬁ}mdﬂ} in[ Lsdjilﬁ .L.‘LH }A‘M L:}l-(_’- 32 MB }AWL}AMH 16’
Wb gy opa WY OG hall o il ST alol alisizal e Y OIS gl alsl 5,
(Cluster) ssiall sa b jm aliszal @ SUU ¢ o3 1 e DL ailse dgid
(Sectors) wleledll o isa 2 3le o2 s,
BX/2KB) A KB s5iall v ol lellas 15U 3500 IS0 s am gl o3 e
T\ ERHPIEER I o gl L FAT 16 pldol il S~ s,

4 KB x 6353k =262144 KB =256 MB
s e el s e el e Y OISy CaSgn L el el a1 (a sladl) S

el JWly fUss 64 ) bey leladll n ST sae ssiie SO e Sl ¢ g gl

: bjﬁ.;.w.“ f‘J"-’_
B4 x 5128 = 327688 = 32 KB
Pl el oAl asY ot ol S ey

65536 x 32 KB =2097152 KB = 2048 MB =2 GB
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. Windows83 suz, Dos sl ane ol denes s Ll o 20 s adi s by
FDisk 31 slassacy sl sae 1) 268 o T a1 ot adahl o330 a4 2 Ll

V208 ey Y U sl s,

Jajﬁl o oLy} L,}L:jbj Jjnﬁ.;ﬁ- Jb/\j Salellazll N ;,5)1 sds ‘_)‘L:.“Lé Lul_{np oY) Ef....ai

oy iy (29) B5B3E e s ¥ o oty (i e ) s

28 byte o ap ¥ @) Sptesll s Slike me fo ool S Sl L SIS
o e OIS gy g Al skall 3y Cale e ST e Y LTy ()
Jedr (3 oulee DM o ol (Cluster) ssie U say Ko ¥ aY Tus e oLl
N S L T I B B B P A L I H [ (e
i Leg Windows 98 f'lii? o FAT 37 L @"y J ot '-—Jj-""‘jj-'<-‘1-'° s i AR IAY
Bl o aad FAT 37 plasanty e ol oy ssiie (SO AKR oo e alails

-~
=

gt bl o Al el e e IS

22 4KB=16TB
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ddhatall il gl
Logical Circuits
Jalae sae ol Jaa) e (s giaidn g Il s 5y oo (logical gate ) ddhial 4 ol a8
o8 aA0S | o sllaall = Al i g JAnal) e dishaie dgleny o 685 Cus aa) g 7 R (
Ll 5 31 A0l sll o je (Y o sl g SY1 8 30 Y) sl iy 3 il 5l
oA Al g JaaeS Agalatall il sl sl A pladiel S 43ld Aalaie A
& Jeary Al shaidll 58 5 (Boolean Logic) W sl (3hiadl sa Lle andiuall slaidll
daad Il ) sall
Digital logic circuits - electronic circuits that handle information

encoded in binary form (deal with signals
that have only two values. 0 and 1)

. Digital .... computers, watches. controllers. telephones. cameras. ...

* BINARY NUMBER SYSTEM

Number ....in
whatever base Decimal value of the given number

Decimal: 1,998 = 1x10°+9x107+9x10!+8x10%=1.000+900+90+8 =1,998

Binary:
11111001110 = 1x210+1x27+1x2%+1x27+1x26+1x2° +1x2° +1x2! =
1.024+512+258+128+64+8+4+2 = 1,998
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Powers of 2

N N 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)
30 | 1,073.741.824 | * .'tiiga" as 2%%1s the closest power of 2 to 1.000.000.000(decimal)

Negative Powers of 2 \__\\\

e

N=0 24 )
’ Binary numbers less than 1

-1 21=05 Binary Decimal value
2 :_r_-J =(.25 ______________
3 23=0.125 0.101101 = 1x21+1x27 + 1x2++
-4 24 =0.0625 1x2-=0.703125
-5 2-7=10.03125
-6 20 =0.015625
-7 2-7=0.0078125%
-8 2-8=0.00390625
-0 29 =10.001953125
=10 2-10=0.0009765625
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¢ HEXADECTMAL

Binary Decimal Hexadecimal

Binaiy:
11111001110 0000 0 0
0001 1 1
j— 0010 2 2
1100 1110 0oLl 3 3
e 0100 4 4
12\ 14 === Decimal [\ 0101 3 3
TN 1 0110 6 6
\\\ {} 0111 7 7
Hexadecimal: TCE j = Tx162+12x16! 1000 8 8
7 +lax16°=1998 | 1001 9 9
1010 10 A
1011 11 B
1100 12 C
1101 13 D
1110 14 E
1111 15 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 usually 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..

> Boole’s binarvy algebra is used as a formal / mathematical tool to
describe and design complex binary logic circuits.
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‘ eee Aand more GATES
A B A TB
o o o A ST
o 1 1 g*. \ \i: A DB
1 0 1 |
1 1 o = 7/ ,_//
A B | aAaaoB or
L0 ] 0 1 A o
S L)) or-aes
1 1 1 —/ij__f/
€ GATES ... with more inputs ~ EXAMPLES OF
GATES WITH
THREE INPUTS
A B cC|ABcC |ABIC A+BHC
o o o] o 0 1 A F=ABC
0 0 1] o0 1 0 B— unp |—
0o 1 0| o 1 0 C— /
0 1 1 0 1 0
1 o0 ol o 1 0 o
1 0 1 0 1 0 3_7 e
1 1 0 0 1 0 — OR
1 1 1 1 1 0 ]
A—] ) ™~ A :
F= '. F=A+B+C
B — NAND p— B — NOR
C — C —
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* Logic Gate Array that Produces an Arbitrarily Chosen OQutput

A B c T _
. F= A-B-C + A-B-C
: . + ABC +ABC |
A B C|F wabvak
0o o oo T OO e
o ool [
1
0 1 1)1 |= . ‘
10 010 >, ™ AB-C
1 0 1|1 |- ® ] )
L= F
1 1 0fo :’/ _ —>i
1 1 1|1 = e ™ A‘B-C —
®
. —
® N\ A'BC
* AN
T et
“Sum-of-products” '
A'sB! ¢! , P
form of the logic circuit. |
- - A B C e = A
ﬁ? BOOLEAN ALGEBRA
“ Proof ™
AND rules -
AA=A ABCIA (BHC) AB-AC
AA=0 000 0 0
0 -A=0 001 0 0
1-A=A 010 0 0
A'B=B-A 011 0 0
A'(B'C)=(A'B)'C 100 0 0
A (B+C)=A'B+A-C Lol 1 !
: 110 1 1
1111 1 |

A'B=A+B
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BOOLEAN ALGEBRA .. continued
OR rules
A BC |A+BC [A+B) (A+C)
AtA=A 000]| 0 0
A+A=1 001] 0 0
0+A=A 010 0 0
1+A=1 011 1 1
A+B=B+A 100 1 1
A+(B+O)=(A+B)+C Spror) ol 1
A+B-C=(A+B) (A+C) ‘f’ 110 1 1
St 1
A+B-A B
DeMorgan’s Theorem
Ve — T = ——
—_— . A B B|A+B JA+B(A'B
A = A+ ]
A‘-B=A+B 0 0 1 1 1 1
o T 0 1] o0 0 1 1
A+B=A-B 1 0 0 0 1 1
\_ . 1 1| o 0 0 0
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‘ Simplifying logic functions using Boolean algebra rules

A B C
Sum-of-products form of the logic function:
SV, . F=ABC +ABC + ABC + ABC
OO . . L
A'B-C I.T
¢ [ N |
— | -
/ B \,h/
[ N AB-C
* ®
4 ./ 5 F
o — | —
® Py AB-C —
b d L/
[ NA'B-C
* @
T ./
A'B! ¢!
A B C

Simplifying logic functions using Boolean algebra rules ... continued

F=ABC+ABC+ABC+ABC | F=(ABC+ABC)~ (ABC+ABC)
F=A(BC+BC)+A(BC+BC)
F=AB(C+C)+AC(B+B)

B C 1 1

A
4\% . F=AB+AC |
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&Y Juadl
gl A2l He daad

Ogld) 4l (e Aadba

S clall Al e Aad JS Qigae g G ey daa pall Gl g gl Jiadl) 138 08
el U] A Sl S shadldl 5 A pall st )l & guimsall (a5 sl A e Juadll 1
sl Aaly
3un 1) A gl o eyl i) yiad s candal) e Jalailly sl lad o Al il
sl ) dn i 3 el 5915 el (e A gana e 3be A5 Y] sl e Jalal

Ald Vg Cag ) Jiia e 508 ()5S o Gang ladll 38 (e A3l (6l 5 dlipe Cillee 40l
) i Al il ) SAL paall Aalall Gy sl s

Low Level Language s siwall dmisio Ozl -1
AVt 1.1

High Level Language o siwall &lle &l -2
el Jsaadll ¢ C Aad Jin s siall Alle Clalll (e poal) cllia
Al e A 8l (5 e 5 el ¢ JSUll ¢ ) i) 8l
| e

£ gl A o e

Faall ey (2l 2SO jeda ZUa () ) R jueadig e sinal) Alle AA) A
el i) AL a g A salai¥) LS adid g Bel i) Algn 63 ¢ gl AR Crenca | A3SI)

C e AY Gl e

S A A pailiad

¢ A alleadl) &l 4 Ja

A 201 55 Anaons B 5 ¢ AL ol LS () 2 i o) Al (3
:\JMWJMWWQM\}}

68



Osilall dady daa ) 2021

Oprdl il 55 7 saa s re 3581130 Al A s (b

28 s’ Al e (C

¢ oSl ¢ b o) Jie Juadal) dekail JS e 488 gla g A gane A3iSa e (5 4383 (d
s sSLal

GUI e sy gl 5 liplai Jac 4l s (€
b ool el Jaans
B 5all A e gali) Jread Lyl 5 0 50l 4 3 s 54 Le e el
http://Amww.python.org/. e

Osubll dall 4l ac ) 4l

Basic Syntax
Java « Perl ¢ C Jie G siwall 4o daa ydl Gl (e sl ae ¢ slall dad 4l
cladl) G soasall CHEMIAY) (pams ax o LS

=1 Ogbl) dady mali  Jg)

- Lad g Garidag B 0 L) dad gald ) TS

-:Interactive Mode Programming -1
-1l IS L Cadl die el Y1 s AU o

" @ Python 3.7.2 Shell

File Edit Shell Debug Opticns Window Help

Python 3.7.2 (tags/v3.7.2:%a3ffc0492, Dec 23 =
2018, 22:20:52) [M3C w.1916 32 bit (Intel)] o

n win32 i
Type "help™, "copyright", "credits" or "licen
ze()" for more information.

»>>» print ("Hello Python™)
Hello Python
>33 |

Lm:5 Cokd

:Script Mode Programming =2
t IS Calall 8 oy Cale Jala 3 S5 el oY) ALS Sllia o
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File=> New File

| File | Edit Shell Debug Options Window Help

Mew File Ctrl+M :923ffc0492, Dec 23

Open... Ctrl+0 16 32 bit (Intel)] o [ |
Open Module...  Alt+M Meredits" or "licen
4

Recent Files

.
Maodule Browser Alk+C

Path Browser

Save Ctrl+5
Save As.., Ctrl+5hift+5
Save Copy As..  Alt+Shift+5 L5 Cok

Print Window Ctrl+P

Close Alt+F4
Exit Ctrl+Q)

File Edit Format Run Opticns Window Help
print ("Helln, Python™)

Py Y auag a9 cilall s JUA) &4 File— save as (b oo cilall Bia a3
first.py e
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Jie el e Jals 5l (alal) Calal) Jain 5,
C:\Programs\Python\Python7-32

LQQLA\MUAQ&M\

O . A S ) sl module ¢ class ¢ Ay ¢ e iy pail aadiig anl e 3 jle-
4e sile (Underscore) v dd yi 5l (at0 2) s (At0 Z) sl Gy o yzall lay

. (010 9) 8,15 s~
Coyra sl DA @, $, % Jie daldll gl aladiuly an Y-

—a_=all 2ed Case Sensitive o) 8 _sall s 3 uSl Cag jall 4l dulis o SLI 42 -
. oulisg first < =dl 5 First

- Keywords ¢sild) dad b dulal) cilals])

Sl yaiall slandS 23 Y 05 0 5l 23] 3 Apl¥) LS ymmy gy U J sanl)

e Cog o (055 Ll LS il (51 )

if global import

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

1 Ol dad 8 claladl)

Jia LA an jial) aghs ¥ 430 A1 cilalSl) o) dua # 58 Galadll b ariiceal) Ga )
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File Edit Format Run Options Window Help

$#Fir=st program in pythunl
print ("Hello, Python™)

File Edit Format Run Options Window Help
brint:"ﬂellc, Bython™}) #Thi=z program to print Text

(3

L1l Col:0

Multiple Statements on a Single Line ol (il Jo dlay ¢ JiS) 4L

Jia sl (udl e da ) Jaad) cpe ) 4US A (;) ddagiial) Alaldl) Aadle gad

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

) el LS SUIES pamst ks JSE 3 sl G 2p2al 0 S0 LS

if expression :

suite

elif expression :
suite

else

sulte
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Variable Types i siall g1l
¢ suaial) ga La

il e pLAIL a9l Ladie ey 10 g, addl) ¢ JAS1 5 SIAN JANS 2Bl ga Jaa o B e
38 A A lsa jaal

OSSO OSang BSIAN A1 daluie jaag aghy sudal) (B paiad) L8 clil) g o o sl
_JJJAJ\c%é\&\cmd\.\c\&ﬂmﬁ\w\

o - - [ &
- (VL=
L] 3 rd 2

Jia pidiall dad Ailyg = Aadle a3 piall aud g g ol

counter = 100 # An integer assignment
miles = 1000.0 # A floating point

name = "John" # A string

print (counter)

print (miles)

print (name)

RENA]
100
1000.0
John
Jia pidall udll Baa) g dad Gamadly ¢ Sl ey
la=b=c=1 |

Jia bl e daad pdial) (pa paadl Gauadld (S Las

'a,b,c=1,2, "john" |
john gl C sidiallg ¢ 2 ol b il g ¢ 1 soban @ tial) gl g oy Cun

-: Standard Data Types 4wbil) clilul) £ ol

S gl Bl el (e g1 8 Aad gy

Jie 4ad 1) asdll 0 3230 :Number 28_¥1 -1
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"
[

varl

var2 10

b s aEY1 (a s Ayl (sl AR 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 AERY) s e e N 52l

int long Float complex
10 51924361L 0.0 3.14j
100 -0x19323L 15.20 45
-786 0122L -21.9 9.322e-36j
080 O0xDEFABCECBDAECBFBAEI 32.3+e18 .876j
-0490 535633629843L -90. -.6545+0J
String JwSkdl -2

ganily . panalll Gldle Gn Gy all e de saan o 3 ke Ol 4a] (8 Judlud)
JusDall (e 6 3y 23 Sy L A s 31 5l B3 jall Gapatill Ciladle alasiuly ¢ sl
RICRE

.0 ddall e sl Gdad gl LS ([T and [1])
A pal) Judladl Sl Sl (%) Aadlall a2diud Lain 3 ) Judld) Ty 51 (+) Ledlall a2dius

-2 ) Judldl e cilileadl e sy 1 Jal
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str="Hello World!
print(str) # Prints complete string
print (str[0]) # Prints first character ofthe 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
-1 dagl)
Hello World!
H
llo
llo World!
Hello World! Hello World!
Hello World!TEST
List 48 -3
)mhaj\ &jé}hwh@&aﬂ\eﬁgﬂbﬂ\ L)AA.G}AMQQBJLK: A\l
O (S ki) yualie K15 C 4a) (8 48 siaall dgilia oo o[ ] daeyo Lol 1 Jalo
. ...S... Q}SS
ey b de gia ([ ] and [1]) pladiul 3k e dailal)l palial J g dll (Sa
-1 JGe + el aladiuly GielE mead (Sayy ¥ el ahadiul (Sar | e @ 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
-1 Al

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

[786, 2.23]

[2.23, 'john', 70.200000000000003]

[123, 'john’, 123, 'john’]

75



Osilall dady daa ) 2021

['abcd', 786, 2.23, 'john’, 70.200000000000003, 123, 'john’]

a8l List Jdglie o slill 42l 8 data type o< g s 2 @ Tuple -4
Gl ana Joad (S Y List s Tuple o U GA () il Gl 81 Jabs

Tuple Jsh

- Ja
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

Al
(‘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_<bibal) £ g Jagadl)

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) Conwverts 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) ua

R kb cikai 5410 Japaa g dabus qileaad ¢ gl iy el o 81 -1
W o L odlay) Jubiiana Jasna g dalina ileaad ¢ silal) dily gald py i3S) -2
L Adsh g bna g dabuss Gileaad ¢ gl dady geald p i3SI -3

A, B, C, D &lsbta day ) Gluad ¢ 5ilal) 4oy el G381 -4

A, B, C, D ad) day ) bau gia a4 gl dily mall p 3S) -5
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ysmalil) (s
DV S35 9 asS=al) (Ja
S 95l ARl S
o Adaa 8 oSl cnbilaY) Aol g ddiy dleas cilbiles @l ) Juadll (8 al ) g2

Jaall (e Ao gana ) S5 dald Lgaal Skall gal ol LS | it Bas) g B e 35 eal yull 028
AR U ad e Baainae 343 Aayliiall Jead) e A8 ganay il jall (e 230

S True ad ziil Al < uadll (e de gaza oy (Decision Making) ol s
False s True Uil <ils)d) M Jaall Ga ) a5 o) gliad | cila JAaS False

JS& control Constructs s Jeal) (s de gana [ aSai Al ¢l Jas
abira 8 335254l (Making Decision) U8 3ak 4us il alal) JS&Y) g gy )
A ) il

If condition If condition
is true is false
conditional V
code
A2l CBlalzal) i g AW J gaad)
Expression Meaning
x==y True if x = v (mathematical equality, not assignment); otherwise, false
<y True if x - ¥; otherwise, false
x€=y Tre if x < v, otherwise, false
xFy True if x = y; otherwise, false
x <= Tre if x = ¥, otherwise, false
x!l= Tre if x # v, otherwise, false

- Al
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Expression Valoe

10 < 20 True

10 »= 20 False

x < 100 True if = is less than 100; otherwise, False
x =y True unless x and v are equal

IF dlaa JLS&) aaaii & gl 4 A o If Adas

IS (68 IF Alaad plad) g8 -1

if expression:
statement(s)

Jaly il Jasll de sene 3t iy ailh TRUE 55t snad) el S 13

S Gl YY) Aleall 3 5 43s FALSE (s s sl Jaandl) S 131 L I Alea

| RPENREIPRIREY

Al If Aea gy MU Joid)

If condition
is true

H condition
is false

-
| & *1.py - C/Users/Dell/AppData/Local/Programs/Python/Python37-32/1.py (3.7.2) | (B el S|

File Edit Fermat Run  Options Window Help

warl = 100

if warl:
print{ "1 -
print (varl)
war2 = 0

| »

m

if warz:
print ("2 — G
print (wvarz?)

print ("Good bye!™) ik

Ln:13 Col0
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1 - Got a true expression walue
1ae
Good bye!
: Jua
# File betterdivision.py
# Get two integers 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)
dail)

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

- Jla

# 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 1= 0:

guotient = dividend/divisor

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

¢ alipnl) Aol A La
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# Request input fromthe user
num = eval(input(”"Please enter an integer in the range 0...9999: "))
# 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 Aot A e

if condition :
if block
else:
else block

S 131 Ll 8 580 I 55 ) Janl 05 2% 4ld TRUE dail) S 131 3lall o3 3
Al oy Jull KA else B Al el 280 5 4518 False@Mﬁ'cL)ﬂl\
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If condition
is true

condition

If condition
is false

else cade

t =rs/Dell/AppDa
File Edit Format FRun Options Window Help
warl = 100

-
if warl: N
print ("1 — Got a true exXpression value™)
print (varl)
print ("1 — Got a false expression values™)
print (wvarl)

("2 — Got a true expression value™)
(wvarz2)

("2 — Got a false expression wvalue™)
[warl)
[("Good bye!™)

Lrn: 16 Cok 0

- Ji

# 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 diviser 1= 0:

print (dividend, "/", divisor, "=", diwvidend/diwisor)
else:
print {("Division by zerec is not allowed')

PN
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(relation

FororooooDroDoDe M

Please enter two integers to

divide:

Division by zerc is not allowed

iz, 0

-l

di =1.11 - 1.10
d2 = 2.11 — 2.10
print ("dl =", di, " d2 =", d2)
if d1 ==
print (" Same ")
else:

print ("Different” )

dl = 0.010000000000000009 d2

Compound Boolean Expressions-: 4 yall &l juall

Baaly A Jalaa  Jdo ggian Adnaea) Agayddl it
-0 AU Jgaall a8 5 48 je dada il <l juat Sl aaad o) (S sOperator)

&1 ) 1 and &3 £] O &3 not &)
False  Falsa Falsz balsz |37
Falz2  True Falsz Trae True
True  False Falsz Trae False
True  True T Tz Falzz
= 10
= 20
= (X == 10) # assigns True to b
= (X I= 10) # assigns False to b
= (x == 10 and y == 20) # assigns True to b
= (x != 10 and y == 20) # assigns False to b
= (x == 10 and ¥ != 20) # assigns False to b
= (x != 10 and ¥ != 20) # assigns False to b
= (¥ == 10 or y == 20) # assigns True to b
= (X I= 10 or y == 20) # assigns True teo b
= (X == 10 or y I= 20} # assigns True to b
(x != 10 or y 1= 20) # assigns False to b

-:Nested Conditionals dalxiddl a g il
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Jle Las f Jaa JaaE ) (S

walue = ewval (input ("Please enter an integer walwe in the range 0...10: 7)
if walwe == 0: # First check
if value <= 10: # Second check

print ("In range™)
print {("Done”™)

value = eval (input ("Please enter an integer wvaluwe in the range 0...10: ")
if walue »= 0: # First check
if wvaloe <= 10: # BSecond check
print (value, "is in range™)
else:
print (value, "is too large™)
else:
print (value, "is too small™)
print (" Done™ )

If-else Jdes Jali JUall s b Jhs

waloe = ewal (input ("Please enter an integer in the range 0...5: 7))
if walue < 0O:
prinkt ("Too small™)
else:
if wvalwe == 0O:
prinot ("zero™)
aelse:
if wvalue == 1:
print ("one™ )
alsea:
if walue == 2:
prinkt ("two™)
else:
if walve == 3:
print ("threae™)
else:
if walue == 4:
print (" four™)
elsa:
1if walue == &5:
prinkt (" five™)
alse:
prinkt {("Too large”™}
print (" Done™)

(5) ¢ral

g | IO | IRV PR eraey |
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# i, 7. and k are numbers

if i = j:
if j = k:
1=1
alsa:
i=k
elsa:
if § = k:
j=i
alse:
i=k

pIintﬁ"i =||'l ir n j =||'l j'l n k =||'l k1||
What will the code print if the variables i. 5, and k have the following values?
(a) iis3.jis5, and kis 7
(b) iis3,7is7, and kis 5
fc) iis 5, jis3, and kis 7
(d) iis3.jis7, and kis 3
@) iis7.9is3, and kis 3
(f} 1is7.9is5, and k is 3
4QLQ=QG?AJ‘HM ej;g_4;§guu=fg&4aa4$.eaiiuud\C}a&,ﬂLy Cysb G?ﬂjdgt,ﬁS\ -2
5 dcliay 258 32 5/0,1 adll JAab aadiil) 2l 13 Aiae dad il 5 S|
K@ﬁ Jiﬁé‘Aj‘uAg 0 ‘XJH§,HS\HQ\QQ£
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S Jaa

JSliall Gany Jad aba ) Sl | agSl) A Jaad) (e Ao gana JAT ) Sl ) 8
a0 (985 abead Ja il g I (pa DS iy, dmna gl
=1 IS daa (e
while das -1
5 N 1 s ald ) dslday a gy A gali

print (1)
print(2)
print (3)
print(4)
print (5)
: aladl Jsad)
while condition :
block
zaa While b @) bdll ala L Jaadl de gaga i S5 Al
- Jlia
count = 1 ' 4
while count <= G: ¥
print (count} 4
count += 1 ¥
- Jlia
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#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
# zeroifthe user provides no non-negative numbers.

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

# Request input from the 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

- K*E\

=l N b WM

Sum=28

Enter numbers to sum, negative number ends list:

o ¥ R V- I | PR R R A
rdiiall ) Sl g gi ALl ALiaY)
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n=1

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

10 (A 1 O aBY) a Gabead) el gl -; dpill)

1

2

3

4

5

6

7

8

9

10

s Jlia

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

print(n)
n+=1
(i S g U Jhal
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
e o) Qlpall (e 238 Jad A gana gl Alaa ) Sl fOr Alay padiud
(322a ﬁﬁ

: alad) Jsdd)

range ( begin, end, step )

&) G

0 dpal yi8Y) dadll b Cads 1315 sl 848 J 1 Begin

Caaad Y5 gl B dad Al a zend

dunl il 4 0 c..a}e:gaésa I (adill ol 3L 3l dad & :Change
hih dajaia ad WIS step < end « begin af 0588 Q)

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

21181512963

100 (0 JBY) danal) JaeY) pan priagy Ul galiull o gk 1 Jlia

#programto calculate the sum of numbers less than 100
sum=0 #Initialize sum
foriinrange(l, 100):
sum+=i
print(sum)
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dalid, Aba) pruda g Al ALY

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) ! (empty)

Nested Loops Hilid) i<t Jaa -3
DS Alea Jalay H1SS dlea aladinly G 5L A5) e

s alad) JoA)
for das Jil

for iterating_var in sequence:
for iterating_var in sequence:

statements(s)

statements(s)

While dea Jilas

while expression:
while expression:
statement(s)

statement(s)

: Jlia
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# Print a multiplicationtable to 10x 10
# Print column heading
print("12345678910")
print(" +---------— - -")
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()

W 0O =] &y B LJ a2

o oo L

[ B LT e B« = T = B = T o R = B =)
L B3
O B 0O B gy O B 0O B
CRCI
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Mathematical Functions
Python includes following functions that perform mathematical calculations.

Mathematical Functions 4wl )l J)sall -1
3 kel sl N J)sall a5 (UL J gl

Function Returns ( description )

abs(x) The absolute value of x: the (positive) distance between x and
zZero.

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

cmpix 1lifx<sy 0fx==vy,orlifx>y

expix The exponential of x: e*

fabsix) The absolute value of x.

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

log(x) The natural logarithm of x, for x> 0

log10(x The base-10 logarithm of x for x> 0.

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

minix1, x2.... The smallest of its arguments: the wvalue closest to negative
infinity

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

DOW(x, V) The value of x**y.
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roundix [.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.

sqrtix} The square root of x for x = 0

math 4aja Jala Jisdl pans g g AU Jgaadl

mathfunct i ons Module

sgrt
Computes the square root of a number: sqgrt (x) = ﬁ
exp
Computes e raised a power: exp (x) = &
log
Computes the natural logarithm of a number: log (x) = log, x = Inx
logll
Computes the common logarithm of a number: Log(x) = logpx
cos
Computes the cosine of a value specified in radians: cos (x) = cosx; other trigonometric
functions include sine, tangent, arc cosine, arc sing, arc tangent, hyperbolic cosine, hyper-
bolic sine, and hyperbolic tangent
pow
Raises one number to a power of another: pow (x.v) =7
degrees
Converts a value in radians to degrees: degrees (x) = 755X
radians
Converts a value in degrees to radians: radians (x) = 180
fabs ]
Computes the absolute value of a number: fabs (x) = |x

3 akadl J)sall alasinly a8 5 (Y (e il Haadl A als 5 Sl JUe

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

# Get value 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 3 skl Adlall Glaadin) e pael) e o JW JUA) ;- JU

# 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*sqgrt(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 J) sall-2
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Function Description

acos(x Return the arc cosine of ¥, in radians.
asin(x) Return the arc sine of x, in radians.
atan(x Return the arc tangent of x, in radians.
atan2(y, x) Return atan(y / x), in radians.
Cos{x Return the cosine of ¥ 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 4x=ab )l <l &l

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

ally 4l
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Writing Function

Al S5 o gilall Aad W aus

_::bd\LﬁLﬂ\
def name ( parameter_list ) :
block
Ol S

Al oy jat Al (0033 ) 9ama 4alS def

adall a..u\ <2 Name

ALalsy A pada Al Lgoadid Al GO llaall (10 4o s03a 2 parameter_list
(body of function ) Alall Wi Sl Jeall de saaa & block

greatest common factor sy aly Cay ol i 5y U 2SI U

def ged({numl, num?2):
§ Determine the smaller of numl and num2
min = numl if numl < num2 else num
# 1 is definitely a common factor teo all ints
largestFactor = 1
for i in range(l, min + 1):
if numl % i == 0 and num2 % i ==
largestFactor = i # Found larger facter
return largestFactor

Main Function 4w )l aall

281 Laie (e lay (Al o main Al shlll A (8 a5 | el pall an G aclus ) sall

# Computes the greatest common diviser of m and n

def ged(m, mn):

# Determine the smaller of m and n
min = m if m « n else n
# 1 is definitely a common factor te all ints
largestFactor = 1
for i in range (1, min + 1):

ifm% i==0andmn%i==0D:

largestFactor = i # Found larger factor

return largestFactor

97




Q) Aady daa )

2021

# Get an integer from the user
def get_inkt():
return int (input ("Please enter an integer: "))

# Main code to execute
def main():

nl = get_inkt ()

n2 = get_int ()

print ("ged(”, nli, ",", mn2, ") = ", gedinl, n2), sep="")
# Run the progranm
main |}

Jl

def increment (x):

print ("Beginning execution of increment, = =", x)

X += 1 # Increment x

print ("Ending execution of increment, = =", =)
def main():

x =25

print ("Before increment, = =", x)

increment (x)

print ("After increment, = =", x)
main ()

Before incrememt, x =5

Beginning execution increment, x = 5

Ending execotion of increment, x = &

After increment, x = 5§
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I. Is the following a legal Python program?

def procix):
return x + 2

def procin):
return 2«n + 1

def main():
X = proc(s)

main()

2. Is the following a legal Python program?

def procix):
return x + 2

def main():
X = proc(h)
¥ = proc(4)

main()
3. Isthe following a legal Python program?

def proc{x):
print {x + 2)

def main():
X = proc(s5)

maimn ()

4. Is the following a legal Python program?

daf proc{x):
print (x + 2)

daf main{):
proc{s)

maim ()

5. Is the following a legal Python program?

daef proci{(x, v):
retUurn Z«X + Yy

def main{):
printc (proc(S, 4))

maimn ()

6. Is the following a legal Python program?

daf proc{x, v):
return 2Zwx + Yy

daf main{):
print (proc{(5))

maim ()
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==

def

def

. Is the following a legal Python program?

proc(X):
return 2=x

main{}):
print {proc(s, 4))

main()

def

def

. Is the following a legal Python program?

proc(x):
print (2+«x+X)

main{):
proc(s)

main(}

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

does it print what it does?

det

def

Proc(x):
X = ZaXsX

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

main()

0.

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

recturn 2s«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. x)7 Why or why not?
def proc(x):
raturn 2s-X«x

def main():
¥ = 10
printc (prociy))

main()

. Complete the following distance function that computes the distance between two geometric points

(xp. 1) and (xz2,w2):

def distance (x1l, v1, x2, y2):

Test it with several points o convince vourself that is correct.

100



Osilal) Aady dana ) ‘ 2021

obead) Jucdl}
Ol AR e dules iyl
AB, &l e D b giag @ duala g £ gare iluad gali g i) (1)Jla
C

#program to 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'))
S=A+B+C

Avr=S/3

pro=A*B*C

print(S)

print(Avr)

print(pro)

daail)

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

20.0

6000

(C) 4w (A (F) et ed (8l pall da jo (a2 58 el o 380 1(2) 8
Josaill 5acld o) jaiilly 550 yaldl da o Aoy o iy g Ating jedl) 350 adl da o 158y zali )
@m\m&ub#d\fi\aﬂ\"&)\)ﬂ\f‘\;)déﬁ\%‘)@j\c‘)\)ﬂ‘h‘).ﬁw

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

print(C)
- lgﬁlﬂ\
enter the value of F100
37.7777771771777778

5 A 1 0e pléY) debilal s 5 i€l (3) i
for nin range{1,6):
print {n)
print(" n contains; ',n)

-; daguil)
1
4
n containg: 5

(4) Jba

N 2ae ) s pnn alag¥ el S

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

print("sorry, factorial does not exist for negative numbers")
elifnum==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

z ol ¢ peall Gllens o 58 Aaps dpuls &) Jead 7al 5 i) (5) JBa

# 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 S)ubtract 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 = menul) # 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 =="Q" or choice =="q": # Quit
done =True
main()
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=== A)dd S)ubtract P)rint H)elp Q)uit ===
Enterarg 1: 2

Enterarg 2: 3

5.0

=== A)dd S)ubtract P)rint H)elp Q)uit ===s
Enterarg 1: 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 S)ubtract P)rint H)elp Q)uit ===

Prime oS N 28 1 S 130 LAY 2l p i) (6) JYe

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

#prime numbers are greater than1l
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 tol, itis not prime
else:

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

S bl 7 5l 1 G e

from math import sgrt

# is prime{n)

# Determines the primality of a given value
# n an integer to test for primality
# Returns true if n is prime; otherwise, returns false

def is prime(mn):

result = True §# Provisionally, n is prime

root = sgrtin)

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

trial factor = 2

while result and trial facter <= root:
result = (n % trial factor '=0) # Is it a factor?
trial facter += 1 # Try next 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;

otherwise, the number is not printed.
def main(}:
max valuve = int (input ("Display primes up to what walue? "))
for value in range (2, max value + 1):

if is prime (valuoe): # BSee if valwe is prime

print (value, end=" ") # Display the prime number

print () # Move cursor down to next lime

L

main() # Run the program

il e goda g5 (Ml galipdll &= 5800 (sl

halp screen
Displays information about how the program works
Accepts ne parameters
Returns nothing

def help screen():

print ("Add: Adds two numbers™)

Bk Bk e R
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print ("Subtract: Subtracts two numbers™]
print ("Print: Displays the result of the latest operation™)
print ("Eelp: Displays this help screen”)
print ("Coit: Exits the program™)
! menu
Display a menu
Accepts no parameters
I RBeturns the string entered by the user.
lef menu():
# Display a menu
return inpukt ("=== Ajdd S)ubtract P)rint H)elp Qluit ===")

I main

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

result = 0.0

done = Falee; # Initially not done

while not done:

choice = menu() # Get user's choice

if choice == "A" or choice == "a": # Addition
argl = fleat (input ("Enter arg 1: "))
arg2 = fleoat (input ("Enter arg 2: "))
result = argl + arg2
print (result)

elif choice == "5" or choice = "s": § Subtraction
argl = fleat {input ("Enter arg 1: "))
arg2 = fleat (input ("Enter arg 2: "))
result = argl - arg
print (result)

elif choice == "P" er choice
print (result)

elif choice == "H" or choice — "h": § Help
help screen()

elif choice == "0" or choice ==

done = True

m

m

p": # Print

g': # (uit

main()

A el ) Sl A (oa Lat (e
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# treeheight)

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

while row < height: §#& Draw one row for every unit of height
# Print leading spaces
count = 0
while count <« height - row:
print (end=" ")
count 4= 1

# Print out stars, twice the current row plus one:
# 1. number of stars on left side of tree

# = current row value

F 4 2. exactly ome star in the center of tree

F 4 3. number of stars on right side of tree

# = current row value

count = 0

while count < 2+row + 1:
print (end="+")
count += 1
# Move cursor down to mext line

print ()
# Change to the mext row
oW += 1
# main
# Allows users to draw trees of various heights
def main():
height = inkt (input ("Enter height of tree: 7))
trea (height})
main()
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