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  12-M« tF¥ã‰fhd RuhÉ‹ fÂÅ m¿Éaš tÊfh£oia btËÆLtâš 

bgUÄjK« k»œ¢áí« mil»nwh«. fÂÅ m¿Éaš ghl§fS¡fhd Édh 

ÉilfŸ Äfî« vËikahf, Rygkhf òÇªJbfhŸS« Éj¤âš ekJ ïªj 

tÊfh£oÆš ju¥g£LŸsd.

RuhÉ‹ fÂÅ m¿Éaš tÊfh£o khzt/khzÉfË‹ všyh¤ njitfisí« 

fU¤âš bfh©L cUth¡f¥g£LŸsJ. ghlüiy e‹F kâ¥ghŒî brŒJ  

khzt / khzÉfŸ  všyh¥ ghl§fisí« btFthf c£»u»¤J m¿ªJbfh©L 

nj®it Rygkhf vGâ mâf kâ¥bg©fis¥ bg‰W bt‰¿ahs®fshF« 

Éj¤âš, ekJ bt‰¿¡fhd ïªj tÊfh£o jahÇ¡f¥g£LŸsJ.

MáÇa®fS¡F ghl« el¤JtâY«, khzt/khzÉfS¡F¡ f‰W¡bfhŸtâY« 

ïªj tÊfh£o Jizahf ïU¡F«.

muR bghJ¤ nj®î¡fhd òâa kâ¥Õ£L KiwÆš 100 kâ¥bg©fŸ 

totik¥ãš, 70 kâ¥bg©fS¡fhd vG¤J¤ nj®É‹ Édh¤jhŸ 

mo¥gilÆš ekJ tÊfh£o cUth¡f¥g£LŸsjhš, nj®îfis Äf¢ rÇahd 

Éj¤âš vâ®bfhŸsyh«.

ekJ RuhÉ‹ fÂÅ m¿Éaš tÊfh£oÆš ïJ ngh‹w gy áw¥g«r§fŸ 

ml§»ÆUªjhY«, khzt/khzÉfŸ òÇªJbfhŸs cjÉL« MáÇa®fË‹ 

gÂí« kf¤jhdJ v‹gij kW¥gj‰»šiy.

MáÇa®fË‹ f‰W¤jU« gÂÆš cWJizahfî«, khzt/khzÉfŸ 

ghl§fis¡ f‰F« Éj¤âš C¡f« jU« tifÆY« ekJ tÊfh£o âfG« vd 

e«ò»nwh«.

ïiwaUis nt©L»nwh«.

eynk Éisf!

RghZ uh{, B.E., M.S.
 - gâ¥gf¤jh®

thœ¤J¡fŸ !!!

gâ¥gháÇa® ciu

(iii)

This is only for Sample 
for Full Book Order online and Available at all Leading Bookstores

orders@surabooks.com PH: 9600175757 / 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Net                                                   www.TrbTnpsc.com



TO ORDER WITH US

SCHOOLS and TEACHERS:

We are grateful for your support and patronage to ‘SURA PUBLICATIONS’

Kindly prepare your order in your School letterhead and send it to us. 

For Orders contact: 81242 01000 / 81243 01000

DIRECT DEPOSIT

A/c Name : Sura Publications
Our A/c No. : 36550290536
Bank Name : STATE BANK OF INDIA
Bank Branch : PADI
IFSC : SBIN0005083

A/c Name : Sura Publications
Our A/c No. : 21000210001240 
Bank Name : UCO BANK
Bank Branch : Anna Nagar West
IFSC : UCBA0002100

A/c Name : Sura Publications
Our A/c No. : 6502699356
Bank Name : INDIAN BANK
Bank Branch : ASIAD COLONY
IFSC : IDIB000A098

A/c Name : Sura Publications
Our A/c No. : 1154135000017684
Bank Name : KVB BANK
Bank Branch : Anna Nagar
IFSC : KVBL0001154

After Deposit, please send challan and order to our address.
email : orders@surabooks.com / Whatsapp : 81242 01000.

DEMAND DRAFT / CHEQUE
Please send Demand Draft / cheque in favour of ‘SURA PUBLICATIONS’ 

payable at Chennai.  
The Demand Draft / cheque should be sent with your order in School letterhead.

STUDENTS : 
Order via Money Order (M/O) to

(iv)

SURA PUBLICATIONS
1620, ‘J’ Block, 16th Main Road, Anna Nagar, Chennai - 600 040.

Phones : 044-26162173, 26161099.
Mobile : 96001 75757/ 81242 01000/81243 01000.

Email : orders@surabooks.com
Website : www.surabooks.com

This is only for Sample 
for Full Book Order online and Available at all Leading Bookstores

orders@surabooks.com PH: 9600175757 / 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Net                                                   www.TrbTnpsc.com



bghUsl¡f«

(iii)

myF
ghl« 
v©.

ghl«
g¡f« 
v©.

myF - 1

á¡fiy¤ 

Ô®¡F« í¡âfŸ

1. bra‰TW
1-11

2. juî mUtkh¡f« 12-23

3. tiubašiy 24-35

4. be¿KiwÆ‹ í¡âfŸ 36-54

myF - 2

ig¤jh‹ ika¡ 

fU¤JU¡fŸ

5.
ig¤jh‹ m¿Kf«-kh¿fŸ k‰W« 

bra‰F¿fŸ

55-71

6. f£L¥gh£L f£lik¥òfŸ 72-86

7. ig¤jh‹ bra‰TW 87-106

8. ru§fŸ k‰W« ru§fis ifahLjš 107-120

myF - 3

TWÃiy k‰W« 

bghUŸneh¡F 

Ãuyh¡f«

9.
List, Tuples, Set k‰W« Dictionary bjhF¥ò  

juÉd§fŸ

121-143

10. ig¤jh‹ ïd¡FG¡fŸ k‰W« bghUŸfŸ
144-155

myF - 4

juîjs 

fU¤JU¡fŸ 

k‰W« MySQL

11. juîjs fU¤JU¡fŸ 156-174

12. Édtš mik¥ò bkhÊ 175-200

13. ig¤jh‹ k‰W« CSV nfh¥òfŸ 201-216

myF - 5

ig¤jhid 

MySQL k‰W« 

C++ cl‹ 

xU§»iz¤jš

14. ig¤jh‹ C++ Ãušfis ïw¡f« brŒjš 217-227

15. SQL _y« juîfis¡ ifahSjš 228-240

16.
juî fh£á¥gL¤Jjš : PYPLOT ga‹gL¤â 

nfh£L tiu¥gl«, t£l ciu¥gl« k‰W«  

g£il tiu¥gl« cUth¡Fjš

241-250

brŒKiw gÆ‰áfŸ k‰W« Ô®îfŸ
251-266

RuhÉ‹ khâÇ Édh¤jhŸ-1 k‰W« 2 ÉilfSl‹ ju¥g£LŸsJ.
267-282

This is only for Sample 
for Full Book Order online and Available at all Leading Bookstores

orders@surabooks.com PH: 9600175757 / 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Net                                                   www.TrbTnpsc.com



(vi)

SURA PUBLICATIONS
1620, ‘J’ Block, 16th Main Road, Anna Nagar,

Chennai - 600 040. INDIA. Phones : 044-26162173, 26161099.

Mobile : 96001 75757, 81242 01000, 81243 01000
email : enquiry@surabooks.com

 orders@surabooks.com          

SCHOOL GUIDES

.com

Buy online @

For 
Class 

th12
Standard

tternaP1  s0 kr0 a M

th11
Standard

usbalN lye Sw 

th10
Standard

usballN ye Sw 

English
&

Tamil
Medium  

2019-20
EDITION

Our other Guides for 6th Std.

Sura Publications
1620, ‘J’ Block,
16th Main Road, Anna Nagar,
Chennai - 600 040. INDIA
Phones: 044-26162173, 26161099
Mobile: 81242 01000 / 81243 01000
e-mail: enquiry@surabooks.com
website: www.surabooks.com

For Orders Contact: 9600175757 / 81242 01000 / 81243 01000 

Order through WhatsApp

VPP _y« ifLfis bgw ÉU«ònth® (Code and Quantity) T3-9-SS-1No.

v‹w F¿¥òl‹ c§fŸ KftÇiaí« 81243 01000 ¡F SMS· brŒaî«

81242 01000 / 98409 26027

FY-6-T

Category:
School Guides

Price: `000.00

T2-9-SS-EM

T2-9-M-EM

MWB-9-EM

T2-9-S-EM

T2-C-9-EM

ISBN 978-81-8449-704-5

T2-9-E

2019-20
gâ¥ò

gUt« -1 + +

jÄœ ciuüš
KG M©L neh£°

6M« tF¥ò 

gUt« -2 gUt« -3

6
M« tF¥ò

 òâjhf âU¤âaik¡f¥g£l ghlüš 
2019‹go jahÇ¡f¥g£LŸsJ.

 ghl¥gFâfËYŸs všyh ãÇîfËY«, 
ÉÇthd És¡f§fSl‹ Toa ÉilfŸ 
bfhL¡f¥g£LŸsd.

 kâ¥ÕL, ïy¡fz«, bkhÊia MŸnth«, 
bkhÊnahL ÉisahL, f‰git f‰wã‹, 
TLjš Édh ÉilfŸ M»ait 
ju¥g£LŸsd.

 _‹W gUt¤J¡FÇa myF nj®î 
Édh¤jhŸ- ÉilfSl‹ 
bfhL¡f¥g£LŸsd.

 Kjš gUt bjhF¤j¿ nj®î, ïu©lh« gUt 
bjhF¤j¿ nj®î k‰W«  RuhÉ‹ _‹wh« 
gUt bjhF¤j¿ nj®î Édh¤jhŸ - 
ÉilfSl‹ bfhL¡f¥g£LŸsd.

SURA’S
SUPER
GUIDE

100% bt‰¿

6

j
Ä

œ
 c

i
u

ü
š

 K
G

 M
©

L
 n

e
h

£
°

9 788184 497045

English & Tamil Medium  

SURA PUBLICATIONS
1620, ‘J’ Block, 16th Main Road, Anna Nagar,

Chennai - 600 040. INDIA. Phones : 044-26162173, 26161099.

Mobile : 96001 75757, 81242 01000, 81243 01000
email : enquiry@surabooks.com

 orders@surabooks.com          

SCHOOL GUIDES

SUBJECT WISE GUIDES

MARK WISE GUIDESQ-BANKS

WILL TO WIN GUIDES

WORKBOOKS

MINI GUIDES

.com

Buy online @

From 1st Std. to 12th Std.

TERM  WISE GUIDES FULL YEAR GUIDES

CUT & PASTE BOOKS

MAP WORKBOOKS

COMBINED GUIDES

2018-19
EDITIONS

This is only for Sample 
for Full Book Order online and Available at all Leading Bookstores

orders@surabooks.com PH: 9600175757 / 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Net                                                   www.TrbTnpsc.com



[1]

1
ghl« bra‰TW

myF - 1 - á¡fiy¤ Ô®¡F« í¡âfŸ

bghUsl¡f«
1.1. m¿Kf«

1.2. Ãuyh¡f bkhÊÆš bra‰TWfŸ 

 1.2.1. bra‰TW tiuaiw

 1.2.2. msòU¡fŸ k‰W« braYUò¡fŸ

1.3. ïilKf«  Vs brašgL¤Jjš

 1.3.1	 ïilKf¤â‹	g©òfŸ

1.4. Pure bra‰TWfŸ

 1.4.1. Impure  bra‰TWfŸ

 1.4.2. g¡f ÉisîfŸ ( Impure bra‰TWfŸ)  

 1.4.3.	 	bra‰TWit	ga‹gL¤â	FnuhÄny©oš	g¢nrhªâfŸ	

v‹w	á¡fš	Ô®¤jš.
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 RuhÉ‹  fÂÅ m¿Éaš  12 M« tF¥ò

2

gFâ - m

rÇahd Éilia nj®ªbjL¤J vGJf 
   (1 kâ¥bg©)

1. xU F¿¥ã£l braiy¢ brŒtj‰fhf 

ga‹gL¤j¥gL« F¿KiwÆ‹ á¿a gFâna

m)	 Jiz	ÃušfŸ	 M)	 nfh¥òfŸ

ï) Pseudo F¿Kiw		<)	 bjhFâfŸ

 [Éil: m) Jiz ÃušfŸ]

2. ã‹tU« vªj myF xU bgÇa F¿Kiw 

f£lik¥ãš tiuaW¡f¥g£LŸsJ?

m)	 Jiz	ÃušfŸ	 M) bra‰TW

ï)	 nfh¥òfŸ	 <)	 bjhFâfŸ

 [Éil: M) bra‰TW]

3. ã‹tU« vJ jÅ¤j‹ikahd bjhlÇaš 

bjhFâfis¡ bfh©ljhF«?

m)	 Jiz	ÃušfŸ	 M) bra‰TW

ï)	 tiuaiw	 <)	 bjhFâfŸ

 [Éil: ï) tiuaiw]

4. bra‰TW tiuaiwÆš cŸs kh¿fŸ v›thW 

miH¡f¥gL»wJ?

m)	 Jiz	ÃušfŸ	 M)  bra‰TW

ï)	 bra‰TW	 <) braYUò

 [Éil: <) braYUò]
5. bra‰TW tiuaiw¡F mD¥g¥gL« kâ¥òfŸ 

v›thW miH¡f¥gL»wJ?

m)	 braYUòfŸ	 M)	 Jiz	ÃušfŸ

ï)	 bra‰TW	 <) bra‰TW 

 [Éil: m) braYUòfŸ]
6. juî tif F¿¥ò vGJ«nghJ, vJ 

f£lhakh»wJ?

m) { }	 M) ( ) ï) [ ]	 <) < > 
 [Éil: M) ( )]

7. ã‹tU« vJ xU bghUŸ brŒa nt©oaij 

Ô®khÅ¡»wJ?

m)	 ïa¡f	mik¥ò	 M)	 Ãuš	bga®¥ã

ï)	 ïilKf«	 <)	 bjhF¥gh‹

 [Éil: ï) ïilKf«]

8. ã‹tU« vJ ïilKf¤âš tiuaW¡f¥g£l 

f£lisfis Ãiwnt‰W»wJ?

m)	 ïa¡f	mik¥ò	 M)	 Ãuš	bga®¥ã

ï)	 brašgL¤Jjš	 <)	 bjhF¥gh‹

 [Éil: ï) brašgL¤Jjš]

9. xnu khâÇahd mnj msòU¡fis 

bra‰TWÉ‰F mD¥ãdhš rÇahd 

Éilia¤ jU« bra‰TW v›thW 

miH¡f¥gL«?

m) Impure bra‰TW 

M) Partial bra‰TW

ï) Dynamic bra‰TW

<) bra‰TW [Éil: <) bra‰TW]

10. msòU¡fis mD¥ò« nghJ g¡f Éisîfis 

V‰gL¤J« bra‰TW v›thW miH¡f¥gL«?

m) Impure bra‰TW

M) Partial bra‰TW

ï) Dynamic bra‰TW

<) Pure bra‰TW 

 [Éil: m) Impure bra‰TW]

gFâ - M

mid¤J Édh¡fS¡F« ÉilaË (2 kâ¥bg©fŸ)

1. Jiz Ãuš v‹whš v‹d?

Éil. Jiz	 ÃušfŸ	 fÂÅ	 bkhÊfË‹	

mo¥gil¡	 f£Lkhd	 bjhFâahf	

És§F»‹wd.	 Jiz	 ÃušfŸ	 v‹gd	 xU	

F¿¥ã£l	 braiy	 Û©L«	 Û©L«	 brŒa¥	

ga‹gL«	á¿a	Ãuš	bjhFâahF«.	Ãuyh¡f	

bkhÊfËš	ï¤Jiz	ÃušfŸ	bra‰TWfŸ	

(Functions)	v‹W	miH¡f¥gL»‹wd.

2. Ãuyh¡f bkhÊia¥ bghW¤J bra‰TWit 

tiuaW¡fî«.

Éil. bra‰TW	 v‹gJ	 F¿KiwÆ‹	 xU	 myF	

MF«.	ïJ	bgU«ghY«	xU	bgÇa	F¿Kiw	

f£lik¥ãš	 tiuaW¡f¥gL«.	 F¿¥ghf,	

F¿KiwÆ‹	 bjhF¥ig¡	 bfh©oU¡F«,	

bra‰TwhdJ	 gy	 tif	 cŸçLfshd	

kh¿fŸ	k‰W«	nfhitfË‹	ÛJ	brašg£L	

Ãiyahd	btËp£il¤	jU»wJ.

kâ¥ÕL
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3. X:=(78) ïj‹ _y« m¿tJ v‹d?

Éil. (i)  a:=(78) v‹w	 cjhuz¤ij¡	

ftÅ¡fî«.	a:=(78) v‹gJ	nfhitia¡	

bfh©LŸsJ	 Mdhš	 (78) v‹gJ	

nfhitašy.	

(ii)  khwhf,	ïJ	xU	bra‰TW	tiuaiw	

MF«.	 tiuaiwfŸ,	 kâ¥òfis¥	

bgaUl‹	ãiz¡»‹wd.	

(iii)  ï§F	 78 v‹w	 kâ¥ò	 ‘a’	 v‹w	

bgaUl‹	 ãiz¡»‹wJ.	

tiuaiwfŸ	nfhitfŸ	mšy.	mnj	

neu¤âš	 nfhitfis	 tiuaiw	

vd¡	 fUj¡	 TlhJ.	 tiuaiwfŸ	

jÅ¤j‹ikahd	 bjhlÇaš	

bjhFâfis¡	bfh©ljhF«.	

(iv)  tiuaiwfŸ	 cŸsikthf	 cŸs	

nfhitfis¡	 bfh©ljhfnth	

mšyJ	ne®khwhfî«	ïU¡fyh«

4. ïilKf¤ijí«, brašgL¤Jjiyí« 

ntWgL¤Jf.

Éil. ïilKf«	k‰W«	brašgL¤Jjš	ïu©L¡F«	

ïilna	 cŸs	 ntWghL	 v‹dbtÅš,		

bghUŸ	neh¡F	Ãuyh¡f	bkhÊÆš	ïd¡FG	

v‹gJ	 ïilKf«	 k‰W«	 bghUŸ	 v›thW	

brašgL¤j¥g£L	 Ãiwnt‰w¥gL»wJ	

v‹gij	brašL¤Jjš	MF«.

ïilKf« brašgL¤Jjš

xU bghUŸ 

brŒa¡Toa 

elto¡ifia 

tiuaW¡»wJ, 

Mdhš mt‰iw 

c©ikÆš 

brŒa¡ ToaJ 

ïšiy.

ïilKf¤âš 

tiuaW¡f¥g£LŸs 

f£lisfis 

Ãiwnt‰W»wJ.

5. ã‹tUtdt‰WŸ vJ rhjhuz bra‰TW 

tiuaiw k‰W« vJ j‰RH‰á bra‰TW 

tiuaiw

i) let rec sum x y:
  return x + y
ii) let disp: 
  print ‘welcome’
  let rec sum num:
iii) let rec sum num:
    if (num!=0) then return num + sum 

(num-1)
  else
  return num

Éil. (i) j‰RH‰á	bra‰TW

(ii)  rhjhuz	bra‰TW

(iii)  j‰RH‰á	bra‰TW.

gFâ - ï

mid¤J Édh¡fS¡F« ÉilaË (3 kâ¥bg©fŸ)

1. ïilKf¤â‹ g©ò¡TWfŸ ahit?

Éil. ïilKf¤â‹ g©òfŸ : 

(i)  xU	 bghUis	 Kiwahf	 cUth¡»	

tH§F«	mjid	brašgL¤Jtj‰F«	

njitahd	 ïilKf¤ij	 ïd¡FG	

th®¥òU	F¿¥ãL»wJ.

(ii)  bra‰TWfis¥	 bghUS¡F	

mD¥òtj‹	 _y«	 bghUË‹	

g©òfisí«	 g©ò¡TWfisí«	

f£L¥gL¤j	Ko»wJ.

2. strlen V‹ pure bra‰TW v‹W 

miH¡f¥gL»wJ?

Éil. (i)  strlen v‹gJ	 pure bra‰TwhF«.	

Vbd‹whš,	 bra‰TW	 msòUthf	

xnu	 xU	 kh¿ia	 vL¤J¡	 bfh©L	

mjDila	Ús¤ij	fz¡»L»wJ.	ïªj	

bra‰TW	 btË	 Ãidtf¤âš	 ïUªJ	

cŸç£il	vL¤J¡	bfhŸ»wJ.	

(ii)  Mdhš	 kâ¥òfis	 kh‰Wtâšiy	

âU¥ã	 mD¥ò«	 kâ¥òfŸ	 btË	

Ãidtf¤âš	ïUªJ	bgw¥g£ljhF«.

3. impure bra‰TWÉ‹ g¡f ÉisîfŸ 

ahit? vL¤J¡fh£Ll‹ És¡Ff.

Éil. (i)  bra‰TW¡F	 msòU¡fis	

mD¥ghjnghJ«,	 bra‰T¿‹	 cŸns	

cŸs	 kh¿ahdJ	 g¡f	 Éisîfis	

V‰gL¤J«,	ïªj	tifahd	bra‰Tiw	

impure bra‰TW	v‹g®.	

(ii)  xU	 bra‰TW	 mªj	 tiuaiw	

bjhFâÆ‹	 btËna	 cŸs	 kh¿fŸ	

mšyJ	 bra‰TWfis¢	 rh®ªJ	

ïUªJ	 x›bthU	 Kiw	 miH¡F«	

bghGJ«	 bra‰TW	 xnu	 khâÇahf	

ïa¡f¥gL«	vd	Tw	ïayhJ.	
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4

(iii)  vL¤J¡fh£lhf :  random ( ) v‹»w	

fÂj	 bra‰TW	 xnu	 khâÇahd	

miH¥ò¡T‰W¡F	bt›ntW	Éjkhd	

btËpLfis¡	bfhL¡F«.

  let Random number
  let a := random( )
   if a > 10 then
   return: a
  else
   return:10

(iv)	 ï§F,	Random v‹gJ	impure bra‰TW 

MF«.	 VbdÅš	 ïjid	 miH¡F«	

bghGJ	 v‹d	 Éil	 »il¡F«	 vd	

Ã¢rakhf	Tw	ïayhJ.

4. pure k‰W« impure  bra‰T‰iw ntWgL¤Jf.

pure bra‰TW impure bra‰TW

1. pure bra‰TWÉ‹ 

âU¥ã mD¥ò« 

kâ¥ò K‰¿Y« 

msòU¡fis 

bghW¤nj mikí«. 

impure 
bra‰TWÉ‹ 

âU¥ã mD¥ò« 

kâ¥ò K‰¿Y« 

msòU¡fis 

bghW¤J 

mikahJ, 

2. mjdhš, pure 
bra‰T¿id mnj 

msòU¡fis¡ 

bfh©L miH¤jhš 

v¥bghGJ« mnj 

âU¥ã mD¥ò« 

kâ¥ng »il¡F« 

ïJ vªj g¡f 

Éisîfisí« 

bfh©oU¡fhJ.

mjdhš Impure 
bra‰T¿id mnj 

msòU¡fis¡ 

bfh©L 

miH¤jhš 

bt›ntwhd 

âU¥ã mD¥ò« 

kâ¥ò »il¡F«.

3. ïªj bra‰TW 

msòU¡fis 

kh‰w« brŒahJ.

ïªj bra‰TW 

msòU¡fis 

kh‰w« brŒí«.

5. xU bra‰TW¡F btËna xU kh¿ia 

kh‰¿dhš v‹d ÉisîfŸ V‰gL«? xU 

vL¤J¡fh£L jUf.

Éil. xU	 bra‰TW¡F	 btËna	 xU	 kh¿ia	

kh‰¿dhš	áy	g¡f	Éisîfis	milahs«	

fh©gJ	 vËjhdjhF«	 k‰W«	 áy	 nahá¡f	

jFªjjhf	ïU¡F«.

vL¤J¡fh£L :

  let y:= 0
  (int)inc(int)x
  y:=y + x;
  return (y)

gFâ - <

mid¤J Édh¡fS¡F« ÉilaË (5 kâ¥bg©fŸ)

1. braYUòfŸ v‹whš v‹d?

(m) juîtif ïšyhj msòU¡fŸ  
(M)  juî tifíl‹ Toa msòU¡fŸ ÉtÇ.

Éil. braYUò¡fŸ: braYUò¡fŸ	 v‹gJ	

bra‰TW	 tiuaiw¡F	 mD¥g¥gL«	

kâ¥òfŸ	MF«.
m) juî tif ïšyhj msòU¡fŸ: 

(i)  bra‰TW	 tiuaiw¡F	 X®	

vL¤J¡fh£il¡	fhzyh«.

  (requires: b> = 0)
   (returns: a to the power of b)
   let rec pow a b:=
    if b = 0 then 1
    else a * pow a(b – 1)
(ii)  nknyíŸs	 bra‰TW tiuaiwÆš 

‘b’ v‹w	 kh¿	 msòU	 MF«.	 kh¿	 

‘b’¡F	 mD¥g¥gL«	 kâ¥ghdJ	

braYUò	MF«.	

(iii)  bra‰T¿‹	 K‹	 Ãgªjid	

(requires)	 k‰W«	 ã‹	 Ãgªjid	

(return)	 bfhL¡f¥g£LŸsJ.	 eh«	

vªj	 juÉd¤ijí«	 F¿¥ãlÉšiy	

v‹gij	ÃidÉš	bfhŸf.	

(iv)  áy	bkhÊfË‹	Ãuš	bga®¥ã	ï›tif	

á¡fšfis	 Ãuš	 be¿Kiw¥go	 rÇ	

brŒ»wJ.	Mdhš	áy	Ãuš	bga®¥ã¡F	

juî	 tifia¡	 F¿¥ãLtJ	

f£lhakhF«.

(v)  nkny	cŸs	bra‰TW	tiuaiwÆš,	

if	nfhit,	then	»is¡F	kâ¥ò	1	ia¤	

âU¥ã	 mD¥ãdhš,	 juî	 tif	 (data 
type)	 Éâ¥go	 if	 nfhit	 KGtJnk	

'int'	 juî	 tif¡	 bfh©oU¡F«.	

if	 nfhitÆ‹	 juî	 tif	 int Mf	

ïU¥gjhš,	 bra‰T¿‹	 âU¥ã	

mD¥ò«	kâ¥ò«	 int Mf	ïU¡F«,	 'b' 
Æ‹	kâ¥ò	RÊa¤njhL	=	bra‰F¿íl‹	

x¥ÕL	brŒa¥gL»wJ.	
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(vi)  mjdhš	 'b'	 Æ‹	 juîtifí«	 'int' 
MF«.	*	bra‰F¿íl‹	 'a'	Æ‹	kâ¥ò	

k‰bwhU	 nfhitnahL	 bgU¡F¤	

bjhifia¡	 fz¡»Ltjhš,	 'a'	 Æ‹	

tifí«	int	MF«.
M) juî tifíl‹ Toa msòU¡fŸ : 

(i)  áy	 fhuz§fS¡fhf,	 ï¥bghGJ	

eh«	 mnj	 bra‰TW	 tiuaiw	 juî	

tifíl‹	vGjyh«.

 (requires: b> 0)
  (returns: a to the power of b)
  let rec pow(a: int) (b: int) : int: =
   if b = 0 then I
   else a * pow b(a– 1)

(ii) ‘a’ k‰W« ‘b’ juî	 tif	 F¿¥ò	

(type annotations) vGJ«	 nghJ,	

mil¥ò¡F¿¡FŸ	 ( )	 mtáakhdJ	

MF«.	 bghJthf,	 ïªj	 F¿¥òfis	

eh«	É£LÉlyh«.	

(ii)  VbdÅš,	 Ãušbga®¥ã	 ït‰iw	

mDkhÅ¥gJ	 Äfî«	 vËJ.	

K‹bgšyh«	 eh«	 btË¥gilahfnt	

juî	tiffis	vGJnth«.	

(iii)  vªj	Éj	m®¤jK«	ïšyhj	juî	tif	

ãiH¢	 brŒâia¥	 bgW«	 nghJ,	 ïJ	

Äfî«	 gaDŸsjhF«.	 juî	 tif¡F	

btË¥gilahf	 juîtif	 F¿¥ò	

vGJtJ	 ãiH¢	 brŒâia¤	 âU¤j«	

brŒtj‰F	gaDŸsjhf	ïU¡F«.

2. ã‹tU« ÃuÈš

 let rec gcd a b :=
 if b <> 0 then gcd b (a mod b) else return a

(m) bra‰TWÉ‹ bga®

(M) j‰RH‰á bra‰TW T‰W

(ï) msòU¡fŸ bfh©l kh¿Æ‹ bga®

(<)  bra‰TWit j‰RH‰á¡F miH¡F« 
T‰W

(c)  j‰RH‰áia Koî¡F bfh©LtU« T‰W 
M»at‰iw vGJf.

Éil. (m) gcd
(M) let rec gcd
(ï) a,b
(<) gcd b (a mod b)
(c) return a

3. pure k‰W« impure bra‰TWit 

vL¤J¡fh£Ll‹ És¡Ff.

Éil. Pure bra‰TWfŸ :

(i)	 xnu	khâÇahd	msòU¡fis	mD¥ò«	

nghJ,	 rÇahd	 Éilia¤	 jU«	

bra‰TW pure	 bra‰TWfŸ	 MF«.	

vL¤J¡fh£lhf,	 fÂj	 bra‰TW	

sin(0)-‹	Éil	v¥bghGJnk	0	MF«.	

ïj‹	 m®¤j«	 v‹dbt‹whš,	 mnj	

msòU¡fis¡	bfh©L	bra‰T¿id	

x›bthU	Kiwí«	miH¡F«	 nghJ,	

mnj	 rÇahd	 Éilia	 v¥bghGJ«	

bgwyh«.	 kh¿Æ‹	 g©ig	 kh‰w¡	

Toa	vªj	Éjkhd	btË¥òw	kh¿í«	

ïšyhkš	 ïUªjhš	 mªj	 bra‰TW	

pure	bra‰TwhF«.

	 xU	vL¤J¡fh£il	fh©f

 let square x
  return: x * x

(ii) nknyíŸs	 square bra‰TW pure 

bra‰TW	 MF«.	 Vbd‹whš	

xnu	 khâÇahd	 cŸç£o‰F	 ntW	

É¤âahrkhd	btËp£il¤	juhJ.

(iii) nfh£ghL	 rh®ªj	 e‹ikfis	 pure 

bra‰TWfŸ	 bfh©LŸsd.	 ïj‹	

xU	 e‹ik	 v‹dbt‹whš,	 pure 

bra‰Twhf	 ïU¡F«	 bghGJ,	 mnj	

msòU¡fSl‹	 bra‰TWit	

gy	 jlitfŸ	 miH¡F«nghJ,	

c©ikÆš	bga®¥ã¡F	bra‰TWit	

Û©L«	xU	jlit	miH¡F«	njit	

k£Lnk	V‰gL»wJ.

 let i: = 0;
  if i <strlen (s) then
  -- Do something which doesn't affect s
  ++ i

(iv) ïJ	 ïa¡f¥gL«	 nghJ,	 x›bthU	

Kiwí«	 strlen (s) miH¡f¥gL»wJ	

strlen¡F	 x£L	 bkh¤jkhf	 's'	 j‰RH‰á	
brŒa	 njit¥gL»wJ.	 Ãuš	

bga®¥ãahdJ	 rhJ®akhf	 strlen 
v‹gJ	pure bra‰TW	v‹W«,	 's' ia 

kl¡»DŸ	 òJ¥ã¡fhkY«	 ïUªjhš,	

strlen ¡F	 njit¡F	 mâfkhd	

miH¥ig	Ú¡»É£L,	kl¡if	xnu	xU	

Kiw	brašgL¤J«. 
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(v)	 ïâÈUªJ	 eh«	 bjÇªJ	 bfhŸtJ	

ahbjÅš,	 strlen v‹gJ	 pure 
bra‰TwhF«.	

Impure bra‰TWfŸ:

(i) bra‰TW¡F	 msòU¡fis	

mD¥ghjnghJ«,	bra‰T¿‹	cŸns	

cŸs	 kh¿ahdJ	 g¡f	 Éisîfis	

V‰gL¤J«,	 ïªj	 tifahd	

bra‰Tiw impure bra‰TW	v‹g®.	

(ii)  xU	 bra‰TW	 mªj	 tiuaiw	

bjhFâÆ‹	 btËna	 cŸs	 kh¿fŸ	

mšyJ	 bra‰TWfis¢	 rh®ªJ	

ïUªJ	 x›bthU	 Kiw	 miH¡F«	

bghGJ«	 bra‰TW	 xnu	 khâÇahf	

ïa¡f¥gL«	 vd	 Tw	 ïayhJ.	

vL¤J¡fh£lhf	random( ) v‹»w		  

fÂj	 bra‰TW	 xnu	 khâÇahd	

miH¥ò¡T‰W¡F	bt›ntW	Éjkhd	

btËpLfis¡	bfhL¡F«.

 let Random number
 let a:= random( )
  if a>10 then
  return:a
  else
  return:10

(iii) ï§F	Random v‹gJ	impure bra‰TW 

MF«.	 VbdÅš	 ïjid	 miH¡F«	

bghGJ	 v‹d	 Éil	 »il¡F«	 vd	

Ã¢rakhf	Tw	ïayhJ.

4. ïilKf« k‰W« brašgL¤Jjiy 

vL¤J¡fh£Ll‹ És¡Ff.

(i)	 xU	 bghUŸ	 (Object) brŒa¡Toa	

brašfË‹	 bjhF¥ò	 ïilKf«	

MF«.	 vL¤J¡fh£lhf,	 Ä‹	És¡»‹	

RÉ£ir	mG¤J«	 nghJ	 Ä‹	És¡F	

xË®»wJ.	 mJ	 v›thW	 xË®»wJ	

v‹gJ	 ftiyÆšiy.	 bghUŸ	

neh¡»	Ãuyh¡f	bkhÊÆš,	ïilKf«	

v‹gJ	 mid¤J	 bra‰TWfË‹	

És¡f§fŸ (descriptions) MF«.	 xU	

òâa	ïilKfkhf	ïU¥gj‰F	ïd¡FG	

f©o¥ghf	 ït‰iw¡	 bfh©oU¡f	

nt©L«.

(ii)	 ekJ	 vL¤J¡fh£oš,	 Ä‹	

És¡if	 nghš	 brašgL«	 vJî«	 

turn_on() k‰W« turn_off() v‹w	

bra‰TW tiuaiwia¡ 

bfh©oU¡F«.	X, Y, Z bra‰TWfis¡ 

f£lhakhf	 bfh©oU¡F«	

ïd¡FGth»a	 TYPE T (ïilKf« 

vJthf	 ïUªjhY«)	 Æ‹	 g©òfis	

tY¡f£lhakhf	 brašgL¤Jtnj	

ïilKf¤â‹	neh¡f«	MF«.

(iii)	 ïd¡FG	 m¿É¥ghdJ	 btË¥òw	

ïilKf¤njhL	mj‹	cŸsik	Ãiy	

mªj	 ïilKf¤ij¢	 brašgL¤J«	

brašgh£Ll‹	 g©òfis	 cila	

F¿Kiw	ïiz¡»wJ.

(iv)	 bghUŸ	 v‹gJ	 ïd¡FGthš	

cUth¡f¥g£l	rh‹WU	MF«.

(v)	 btËcy»‰F	bghUË‹	fh©òÃiy¥	

gh§if	ïilKf«	tiuaW¡»wJ.

(vi)	 ïilKf«	 k‰W«	 brašgL¤Jjš	

ïu©L¡F«	ïilna	cŸs	 ntWghL	

v‹dbtÅš,

ïilKf« brašgL¤Jjš

xU bghUŸ 

brŒa¡Toa 

elto¡ifia 

tiuaW¡»wJ, 

Mdhš mt‰iw 

c©ikÆš 

brŒa¡ToaJ 

ïšiy.

ïilKf¤âš 

tiuaW¡f¥g£LŸs 

f£lisfis 

Ãiwnt‰W»wJ.

(vii) bghUŸ	 neh¡F	 Ãuyh¡f	 bkhÊÆš	

ïd¡FG	 v‹gJ	 ïilKf«	 k‰W«	

bghUŸ	 v›thW	 brašgL¤j¥g£L	

Ãiwnt‰w¥gL»wJ	 v‹gij	

brašgL¤Jjš	MF«.

ïilKf¤â‹ g©òfŸ

(i)	 	xU	 bghUis	 Kiwahf	 cUth¡»	

tH§F«	mjid	brašgL¤Jtj‰F«	

njitahd	 ïilKf¤ij	 ïd¡FG	

th®¥òU	F¿¥ãL»wJ.

(ii)	 	bra‰TWfis¥	 bghUS¡F	

mD¥òtj‹	 _y«	 bghUË‹	

g©òfisí«	 g©ò¡TWfisí«	

f£L¥gL¤j	Ko»wJ.

	 	fhÇ‹	 ntf¤ij	 mâfÇ¡F«	

vL¤J¡fh£il	vL¤J¡	bfhŸnth«.
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getSpeed

ENGINE

Pull Fuel

Return

required 
speed

No

Yes

(iii)	 	fhiu	 X£L«	 eg®	 mªj	 fhÇ‹	c£òw	

brašghLfŸ	 g‰¿	 m¿ªâU¡f	

nt©oa	 mtáaÄšiy.	 fhÇ‹	

ntf¤ij	 mâf¥gL¤j,	 mt®	 fhÇ‹	

JÇj¥gL¤âia	 (accelerator)	 mG¤â	

ÉU«ãa	 g©ig	 bgWth®.	 ï§F	

JÇj¥gL¤â	 v‹gJ	 fh®	 X£LeU¡F«	

(miH¡F«	 bghUŸ)	 ïaªâu¤J¡F«	

(miH¡f¥gL«	 bghUŸ)	 ïilnaahd	

ïilKf«	 MF«.	 ïâš,	 miH¡F«	

bra‰TW	 ï›thW	 ïU¡f	 nt©L«	

speed(70):	ïJ	xU	ïilKfkhF«.

(iv)	 c£òwkhf,	fhÇ‹	ïaªâu«	mid¤J	

ntiyfisí«	 brŒ»wJ.	 vÇbghUŸ,	

fh‰W,	 mG¤j«	 k‰W«	 Ä‹rhu«	

M»ait	 ï§F	 x‹whf	 nr®ªJ,	

M‰wiy	 cUth¡»,	 thfd¤ij	

ef®¤J»wJ.	 ïªj	 mid¤J	

elto¡iffS«	 fh®	 X£LeÇl«	

ïUªJ	ãÇ¤J	it¡f¥g£LŸsJ.	mt®	

ntfkhf	fhiu	brY¤Jtâš	M®tkhf	

ïU¥gh®.	 ïjdhš,	 ïilKf¤ij	

brašgL¤JjÈš	 ïUªJ	 ãÇ¤J	

it¡f¥gL»wJ.

(v)	 xU	 vËikahd	 cjhuz¤ij¡	

fhzyh«.	 bfhL¡f¥g£LŸs	

3	 braYUòfËš	 Fiwªj	

kâ¥ig¡	 fhQ«	 bra‰T‰iw¢	

brašgL¤Jtij¡	ftÅ.

  let min 3xyz:=
   if x < y then
    if x < z then x else z
   else
    if y < z then y else z

TLjš Édh¡fŸ

rÇahd Éilia nj®î brŒaî«  (1 kâ¥bg©)

1. ã‹tUtdt‰WŸ Ãuyh¡f bkhÊÆ‹ 

T‰Wfis¥ ga‹gL¤â btË¥gL¤j¥gLtJ 

vJ?

m)	 bra‰TWfŸ	 M)	 Ãuš	bga®¥ã

ï)	 ïilKf«	 	<) brašgL¤Jjš

 [Éil: M) Ãuš bga®¥ã]

2. ã‹tUtdt‰WŸ bkh¤jkhd T‰WfŸ, 

gyKiw Û©L« Û©L« brŒa¥gl ga‹gLtJ 

vJ?

m)	 Ãuš	bga®¥ã	 M) ÃušfŸ

ï)	 Jiz	ÃušfŸ	 <) msòU¡fŸ

 [Éil: ï) Jiz ÃušfŸ]

3. Ãuyh¡f bkhÊfËš Jiz ÃušfŸ v›thW 

miH¡f¥gL»‹wd?

m)	 Ãuš	bga®¥ã	 M) ïilKf«

ï)	 msòU¡fŸ	 <) bra‰TWfŸ

 [Éil: <) bra‰TWfŸ]

4. ã‹tUtdt‰WŸ vJ gytif cŸçlfshd 

kh¿fŸ k‰W« nfhitfË‹ ÛJ brašg£L 

Ãiyahd btËp£il¤ jU»wJ?

m)	 bra‰TW	 M)	 Ãuš	bga®¥ã

ï)	 braYUòfŸ	 <) Ãuyh¡f bkhÊ

 [Éil: m) bra‰TW]

5. xU bgÇa F¿Kiw f£lik¥ãš 

tiuaW¡f¥gLtJ vJ?

m)	 bra‰F¿	 M) bra‰TW

ï)	 msòU¡fŸ	 <) braYUòfŸ

 [Éil: M) bra‰TW]

6. F¿KiwÆ‹ bjhF¥ig¡ bfh©oU¥gJ vJ?

m)	 bra‰F¿	 M)	 áw¥ò¢brh‰fŸ

ï)	 juîfŸ	 <) bra‰TW

 [Éil: <) bra‰TW]

This is only for Sample 
for Full Book Order online and Available at all Leading Bookstores

orders@surabooks.com PH: 9600175757 / 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Net                                                   www.TrbTnpsc.com



m
y

F
 -

I 
 g

h
l
«

 1



 RuhÉ‹  fÂÅ m¿Éaš  12 M« tF¥ò

8

7. ã‹tUtdt‰WŸ bra‰TW tiuaiwÆš 

cŸs kh¿fŸ v‹gJ v‹d?

m)	 braYUò¡fŸ	 M) msòU¡fŸ

ï)	 bra‰TWfŸ	 <)	 Jiz	Ãuš	

 [Éil: M) msòU¡fŸ]

8. ã‹tUtdt‰WŸ bra‰TW tiuaiw¡F 

mD¥g¥gL« kâ¥òfŸ v‹gJ ahJ?

m)	 msòU¡fŸ	 M)	 Ãuš	bga®¥ã

ï)	 juî	tiffŸ	 <) braYUò¡fŸ

 [Éil: <) braYUò¡fŸ]

9. ã‹tU« vªj mil¥ò¡F¿¡FŸ juî tif 

F¿¥ò vGj¥gl nt©L«?

m) < >	 M) { } ï) ( )	 <) [ ]
 [Éil: ï) ( )]

10. ã‹tUtdt‰WŸ vªj áw¥ò¢ brhšnyhL 

tiuaiwia m¿Kf¥gL¤j¥glnt©L«?

m) def	 M) rec ï) let	 <) infer
 [Éil: ï) let]

11. ã‹tUtdt‰WŸ vªj brhšiy¡ 

bfh©L j‰RH‰á bra‰T‰iw 

m¿Kf¥gL¤j¥glnt©L«?

m) let M) letrec
ï) name	 <) infer
 [Éil: M) letrec]

12. ã‹tUtdt‰WŸ vJ xU bghUŸ 

brŒa¡Toa brašfË‹ bjhF¥ghF«?

m)	 brašgL¤Jjš	 M) msòU¡fŸ

ï)	 ïilKf«	 <)	 braYU¥ò¡fŸ

 [Éil: ï) ïilKf«]

13. ã‹tUtdt‰WŸ vJ btË¥òw ïil 
Kf¤njhL mj‹ cŸsik Ãiy mªj 
ïilKf¤ij¢ brašgL¤J« brašgh£Ll‹ 

g©òfis cila F¿Kiwia ïiz¡»wJ?

m)	 juîtif	ïšyh	msòU¡fŸ

M)	 ïd¡FG	m¿É¥ò

ï) bra‰TW tiuaiw

<)	 juî	tifíl‹	Toa	msòU

 [Éil: M) ïd¡FG m¿É¥ò]

14. ã‹tUtdt‰WŸ vJ ïd¡FGthš 

cUth¡f¥g£l rh‹WU MF«?

m)	 msòU	 M) bra‰TW

ï)	 Jiz	Ãuš	 <) bghUŸ

 [Éil: <) bghUŸ]

15. ã‹tU« vJ bghUŸneh¡F Ãuyh¡f 

bkhÊÆ‹ ïilKf« MF«?

m)	 bra‰TW	 M) msòU

ï)	 ïd¡FG	 <)	 braYU¥ò

 [Éil: ï) ïd¡FG]

16. bghUŸneh¡F Ãuyh¡f bkhÊÆš xU bghUŸ 
v›thW brašgL¤j¥g£L Ãiwnt‰w¥gL»wJ 

v‹gj vjid F¿¡F«?

m)	 brašgL¤Jjš	 M) ïilKf«

ï)	 j‰RH‰á	 <) bra‰TW

 [Éil: m) brašgL¤Jjš]

17. ã‹tUtdt‰WŸ vJ xnu khâÇahd 

m‹òU¡fis mD¥ò«nghJ, rÇahd 

Éilia¤ jU« bra‰TW?

m)	 gad®	tiuaW¡F«	bra‰TW

M) impure bra‰TW

ï)	 j‰RH‰á	bra‰TW

<) pure bra‰TW 

 [Éil: <) pure bra‰TW]

18. ã‹tU« vªj bra‰T‰iw kâ¥ÕL 

brŒí«nghJ, vªjbthU g¡fÉisî« 

V‰glhJ?

m) impure	 M) pure
ï) strlen
<)	 cŸsikªj	bra‰TW	

 [Éil: M) pure]

19. rÇah mšyJ jtwh vd vGJf.

m) pure	 M) strlen
ï) impure	 <) ïitbašyh«

 [Éil: ï) impure]

20. ã‹tUtdt‰WŸ impure bra‰T‰¿‹ 

vL¤J¡fh£L ahJ?

m) strlen( ) M) random( )
ï) sqrt ( )	 <) pow ( )
 [Éil: M) random( )]
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21. ã‹tU« vªj bra‰TWÉ‹ âU¥ã mD¥ò« 

kâ¥ò K‰¿Y« msòU¡fis bghW¤nj 

mikí«?

m) impure M) pure
ï) random 

<)	 ït‰¿š	vJîÄšiy

 [Éil: M) pure]

22. ã‹tU« vªj bra‰TWÉ‹ âU¥ã mD¥ò« 

kâ¥ò K‰¿Y« msòU¡fis bghW¤J 

mikahJ?

(i) impure  

(ii) pure 
(iii) strlen
m) (i) k‰W« (ii)	 M) (ii) k‰W« (iii)
ï) (iii) k£L«	 <) (i) k£L«
 [Éil: <) (i) k£L«]

nfho£l ïl¤ij Ãu¥òf

1. j‹id¤ jhnd miH¤J¡ bfhŸS« 

bra‰TW v‹gJ _________.
m)	 gad®-tiuaW¡F«	bra‰TW

M)	 cŸsikªj	bra‰TW

ï) msòU¡fŸ bra‰TW

<)	 j‰RH‰á	bra‰TW	

 [Éil: <) j‰RH‰á bra‰TW]

2. F¿KiwÆ‹ xU myF v‹gJ _______
m)	 msòU¡fŸ	 M) braYUò¡fŸ

ï)	 bra‰TW	 <)	 Jiz	Ãuš

 [Éil: ï) bra‰TW]

3. _______ v‹gJ bra‰TW tiuaiwÆš cŸs 

kh¿fŸ MF«.

m) msòU¡fŸ

M)	 juî	tif	kh¿fŸ

ï)	 braYU¥òfŸ

<)	 JizÃuš	 [Éil: m) msòU¡fŸ]

4. mid¤J bra‰TWfS« _______ 
tiuaiwahF«.

m) static	 M) dynamic
ï) return	 <) datatype
 [Éil: m) static]

5. bghUŸneh¡F Ãuyh¡f bkhÊÆš _______ 
v‹gJ mid¤J bra‰TWfË‹ És¡f§fŸ 

MF«.

m)	 ïilKf«	 M)	 brašgL¤Jjš

ï)	 bra‰F¿fŸ	 <) ÉšiyfŸ 

 [Éil: m) ïilKf«]

jtwhd T‰iw¡ f©l¿f  (1 kâ¥bg©)

1. (i)  be¿KiwfŸ	 Ãuyh¡f	 bkhÊÆ‹	

T‰Wfis¥	ga‹gL¤jhJ.

(ii)	 	tiuaiwfŸ	jÅ¤j‹ikahd	bjhlÇaš	

bjhFâfis¡	bfh©ljhF«.

(iii)	 	brašgL¤Jjš	 v‹gJ	 ïilKf¤âš	

tiuaW¡f¥g£LŸs	f£lisfis	Ãi-

wnt‰W»wJ.

(iv)	 	j u î 	 ti f ¡ F 	 F ¿ ¥ ò 	 v G J «	

nghJ,	 bra‰TW	 tiuaiwÆš	 {}
mil¥ò¡F¿¡FŸ	bfhL¡f¥glnt©L«.

m) (i) k‰W« (iv)	 M) (ii) k‰W« (iii)
ï) (ii) k‰W« (iv) <) (i), (ii) k‰W« (iv)
 [Éil: m) (i) k‰W« (iv)]

FW Édh¡fŸ  (2 kâ¥bg©fŸ)

1. bra‰TW v‹gJ ahJ?

Éil. (i)  bra‰TW	 v‹gJ	 F¿KiwÆ‹	 xU	

myF	MF«.	ïJ	bgU«ghY«	xU	bgÇa	

F¿Kiw	f£lik¥ãš	tiuaW¡f¥gL«.	

(ii)  bra‰TwhdJ	gy	tif	cŸçLfis¡	

bfh©L	 brašg£L	 Ãiyahd	

btËp£il¤	jU»wJ.

2. msòU¡fŸ k‰W« braYUò¡fË‹ ntWgh£il 

vGJf.

Éil. msòU¡fŸ	v‹gJ	bra‰TW	tiuaiwÆš	

cŸs	kh¿fŸ	MF«.	braYUò¡fŸ	v‹gJ	

bra‰TW	 tiuaiw¡F	 mD¥g¥gL«	

kâ¥òfŸ	MF«.

3. Pure bra‰TW v‹whš v‹d?

Éil. xnu	khâÇahd	mnj	msòU¡fis	mD¥ò«	

nghJ,	 rÇahd	 Éilia¤	 jU«	 bra‰TW	

pure bra‰TW	vd¥gL«.
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4. Impure bra‰TW v‹whš v‹d? 
Éil. 	bra‰TW¡F	 msòU¡fis	 mD¥ghj	

nghJ«,	 bra‰T¿‹	 cŸns	 cŸs	

kh¿ahdJ	 g¡f	 Éisîfis	 V‰gL¤J«.	

ïªj	 tif¢	 bra‰TW	 impure bra‰TW 

vd¥gL«. 

5. juî tifíl‹ Toa msòW vL¤J¡fh£L 
jUf.

Éil.  (requires: b> 0)
 (returns: a to the power of b)
 let rec pow (a:int)(b:int):int:=
   if b = 0 then I
   else a * pow b(a – 1)

6. bghUŸ v‹whš v‹d?

Éil.  bghUŸ	v‹gJ	ïd¡FGthš	cUth¡f¥g£l	

rh‹WU	MF«.

7. bfhL¡f¥g£LŸs 3 braYUòfËš Fiwªj 

kâ¥ig¡ fhQ« brašT¿‹ be¿Kiwia 

vGJf.

Éil.  let min 3 xyz:=
  if x < y then
  if x < z then x else z
  else
  if y < z then y else z

8. ïd¡FG m¿É¥ghdJ vjid ïiz¡»wJ?

Éil. ïd¡FG	 m¿É¥ghdJ	 btË¥òw	

ïilKf¤njhL	mj‹	cŸsik	Ãiy	mªj	

ïilKf¤ij¢	brašgL¤J«	brašgh£Ll‹	

g©òfis	cila	F¿Kiw	ïiz¡»wJ.

9. Pure bra‰TW - xU vL¤J¡fh£il vGJf.

Éil.  let i:= 0;
  if i < strlen (s) then
  -- Do something which doesn't affect s
  ++ i

10. Impure bra‰TW xU vL¤Jfh£L jUf.

Éil.  let Random number
  let a:= random ( )
  if a > 10 then
  return: a
  else
  return: 10

11. j‰RH‰á bra‰TW v‹whš v‹d?

Éil. j‹id¤	 jhnd	 miH¤J¡	 bfhŸS«	

bra‰TW	tiuaiw¡F	j‰RH‰á	bra‰TW	

v‹W	bga®.

12. cŸËl¥g£l v© x‰iw¥gil v©zh 
mšyJ ïu£il¥gil v©zh vd nrhâ¡F« 
be¿Kiwia vGJf.

Éil.  (requires: x >= 0)
 let rec even x:=
 x = 0 || odd (x – 1)
   return ‘even’

  (requires: x>= 0)
 let odd x:=
 x <> 0 && even (x – 1)
   return 'odd'

áW Édh¡fŸ  (3 kâ¥bg©fŸ)

1. bra‰T‰iw tiuaW¥gj‰fhd bjhlÇaiy 
ÉtÇ.

Éil. bra‰Tiw	 tiuaW¥gj‰fhd	 bjhlÇaš,	

fÂj	 ga‹gh£nlhL	 beU¡f«	 bfh©lJ.	

tiuaiw let	 v‹w	 áw¥ò¢	 brhšnyhL	

m¿Kf¥gL¤j¥gL»wJ.	mjid¤	bjhl®ªJ	

bra‰T¿‹	 bga®	 k‰W«	 mjDila	

braYUòfŸ	 ãwF	 braYUòit¡	 fz¡ÑL	

brŒí«	 thŒ¥ghL.	 F¿¡F¥	 ãwF	 vGj	

nt©L«.	j‰RH‰á	bra‰T‰iw	tiuaW¡f	

ÉU«ãdhš	 let-¡F¥	 gâyhf	 let rec v‹W	

ga‹gL¤j	nt©L«

 bra‰TW tiuaiwÆ‹ bjhlÇaš:

let rec fn a1 a2 ... an:= k 
ï§F	 'fn' v‹gJ	 xU	 kh¿	 MF«.	

ïJ	 bra‰T¿‹	 bgaiu¡	 F¿¡F«	

F¿¥bgauhF«.	 ‘a1’ Kjš	 ‘an’ tiu 

cŸs	 kh¿fŸ	 msòU¡fis¡	 F¿¡F«	

F¿¥bgauhF«.	 ‘fn’ v‹gJ	 j‰RH‰á	

bra‰T¿dhš	 ‘rec’ v‹w	 áw¥ò¢	 brhš	

njit,	ïšiybaÅš	mij	É£L	Élyh«.
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2. bra‰TW tiffË‹ bjhlÇaiy És¡fkhf 

vGJf.

Éil. bra‰TW	tiffË‹	bjhlÇaš

 x ® y
 x1 ® x2 ® y
 x1 ® .... ® xn ® y
  'x' k‰W« 'y' kh¿fŸ bra‰TW tiffis¡ 

F¿¡F«.	x ® y	v‹w	bra‰TW	tifahdit	

'x' tifÆ‹	cŸç£il¥	bg‰W	'y' tifÆ‹	

btËp£il¤	âU¥ã	mD¥ò«.	mnj	rka«	

x1 ® x2 ® y v‹w	bra‰TW	tifahdJ	

ïu©L	 cŸç£Lfis¥	 bg‰W,	 Kjš	

cŸç£o‹	 tif	 'x1' MF«.	 ïu©lhtJ	

cŸç£o‹	tif	'x2' MF«.	âU¥ã	mD¥ò«	

btËp£o‹	tif	 'y' MF«.	x1 ® .... ® xn 
® y Æš n	msòU¡fË‹	cŸç£L	tif	x 
MF«.	btËp£o‹	tif	'y' MF«.

3. ïu©L ne®k KG v©fË‹ Û¥bgU tF 

v©iz f©Lão¡F« pure bra‰T‰¿‹ 

be¿Kiwia vGJ.

Éil. let rec gcd a b :=
 if b <> 0 then gcd b (a mod b) else  return 

a;;
btËpL :

 gcd 13 27;;
 - : int = 1
 gcd 20536 7826;;
 - : int = 2

4. ïu©L tifahd g¢nrhªâfŸ rkkhd 

v©zhf ïUªjhš, ïªj ïu©L tifí« 

nr®ªJ _‹whtJ tifÆ‹ Ãw¤ij 

kh‰Wtj‰fhd Ãuš be¿Kiwia 

cUth¡fî«. KoÉš mid¤J« xnu Ãw¤ij 

fh©ã¡f nt©L«. Ãuš be¿Kiwia 

bra‰TWit¥ ga‹gL¤â vGjî«.

Éil.  let rec monochromatize a b c:=
   if a > 0 then
  a, b, c:= a – 1, b – 1, c + 2
   else
   a:= 0 b:= 0 c:= a + b + c
   return c

5. bra‰TWÉ‰F btËÆš kh¿ia kh‰Wjš - 

xU vL¤J¡fh£Ll‹ És¡fkhf vGJf.

Éil. bra‰TWÉ‹	 btËna	 kh¿ia	 kh‰w«	

brŒtJ	v‹gJ	g¡fÉisîfËš	x‹whF«.

vL¤J¡fh£L

 let y:= 0
 (int) inc (int)x
 y:= y + x;
 return (y)

nkny	 Tw¥g£l	 vL¤J¡fh£oš,	 y-‹	

kâ¥ò	 bra‰TW	 tiuaiwÆ‹	 cŸns	

khWtjhš	 ÉilahdJ	 x›bthU	 Kiwí«	

khW«. int()	 bra‰TWÉ‹	 g¡f	 Éisî	

v‹dbt‹whš	 btË¥òw	 kh¿ahd	 'y' ‹	

kâ¥ig	kh‰WtjhF«.	áy	g¡f	Éisîfis	

milahs«	 fh©gJ	 vËjhdjhF«	 k‰W«	

áy	nahá¡f	jFªjjhf	ïU¡F«.	ekJ	Impure 
bra‰TW	 vªj	 msòU¡fisí«	 vL¤J¡	

bfhŸshJ,	vªj	kâ¥igí«	âU¥ã	mD¥ghJ	

v‹gJ	xU	ešy	m¿F¿ahF«.
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bghUsl¡f«

2.1. juî mUtkh¡f« m¿Kf«

2.2. juî mUtkh¡»‹ tiffŸ

2.3. M¡»fŸ k‰W« bry¡l®fŸ

2.4.  É»jKW v©fis¡ bfh©L mUtkh¡f juî tifia 

cUtik¥ò brŒjš

2.5. Lists, Tuples

 2.5.1. List

 2.5.2. Tuple

2.6. f£LUÉš juî mUtkh¡f«

2
ghl« juî mUtkh¡f«
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gFâ - m

rÇahd Éilia nj®ªbjL¤J vGJf 
   (1 kâ¥bg©)

1. ã‹tU« vªj bra‰TW mUtkh¡f« juî 

tifia cUtik¡f¥ ga‹gL»wJ?

m) Constructors M) Destructors
ï) recursive  <) Nested
 [Éil: m) Constructors]

2. ã‹tU« vªj bra‰TW juî tifÆš ïUªJ 

jftšfis Û£blL¡F«?

m) Constructors M) Selectors
ï) recursive <) Nested
 [Éil: M) Selectors]

3. tÇir¥gL¤j¥g£l cU¥òfis kh‰w¡Toa 

juî f£lik¥ò

m) Built in M) List
ï) Tuple <) Derived data
 [Éil: M) List]

4. kh‰w brŒa Koahj bghUË‹ bjhl® tÇir

m) Built in M) List
ï) Tuple <) Derived data
 [Éil: ï) Tuple]

5. cUtik¥ò m¿a¥g£l juî tif v›thW 

miH¡f¥gL»wJ?

m) Built in datatype 
M) Derived datatype
ï) Concrete datatype
<) Abstract datatype 

 [Éil: ï) Concrete datatype]
6. cUtik¥ò m¿a¥glhj juî tif v›thW 

miH¡f¥gL»wJ?

m) Built in datatype  

M) Derived datatype
ï) Concrete datatype
<) Abstract datatype 
 [Éil: <) Abstract datatype]

7. ã‹tUtdt‰¿š vJ fyit mik¥ò?

m) Pair M) Triplet
ï) Single <) quadrat
 [Éil: m) Pair]

8. ïU kâ¥òfis x‹whf ãiz¡f vªj tif 

fUj¥gL»wJ.

m) Pair M) Triplet
ï) Single <) quadrat
 [Éil: m) Pair]

9. ã‹tUtdt‰¿š vJ gš cU¥ò bghUË‹ 

gšntW gFâfis bgaÇl mDkâ¡»wJ?

m) Tuples  M) Lists
ï) Classes <) quadrats
 [Éil: ï) Classes]

10. ã‹tUtdt‰¿š vJ nfhitfis rJu 

mil¥ò¡F¿¡FŸ it¤J cUtik»wJ?

m) Tuples M) Lists
ï) Classes <) quadrats 
 [Éil: M) Lists]

gFâ - M

mid¤J Édh¡fS¡F« ÉilaË (2 kâ¥bg©fŸ)

1. juî mUtkh¡f« tif v‹whš v‹d?

Éil. (i)  mUtkh¡f juî tif (Abstract Data type 
(ADT)) v‹gJ bghUŸfS¡fhd tif 

(mšyJ ïd¡FG) MF«, ïj‹ braš 

kâ¥ã‹ bjhF¥ò k‰W« brašghLfË‹ 

bjhF¥ghš tiuaW¡f¥gL»wJ.

(ii) ADT Æ‹ tiuaW¥ò v‹d tifahd 

brašghLfŸ brŒa¥gl nt©L« v‹W 

F¿¥ãL»‹wJ, mit v¥go brašgl 

nt©L« v‹W F¿¥ãl¥gLtâšiy. 

(iii) ïit juîfŸ Ãidtf¤âš v›thW 

nrÄ¡f¥gL»‹wJ v‹nwh mšyJ 

vªj be¿KiwfŸ brŒa¥gl 

nt©L« v‹w tÊKiwnah 

F¿¥ãl¥gLtâšiy. 

kâ¥ÕL
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(iv) Rakhf ïit brašgL¤j¥gLtâšiy 

vdnt, ïij mUtkh¡f« v‹W 

miH¡»nwh«. Étu§fis kiw¤J 

mtáakhdt‰iw k£L« tH§F« 

brašKiwia mUtkh¡f« 

v‹»nwh«.
2. M¡»fŸ k‰W« bry¡l®fŸ ntWghL jUf.

Éil. M¡» bra‰TWfŸ mUtkh¡f« juî 

tifia f£lik¡f ga‹gL»wJ. bry¡l® 

bra‰TWfŸ jftšfis juî tifÆÈUªJ 

bgWtj‰F ga‹gL»wJ.

3. Pair v‹whš v‹d? vL¤J¡fh£L jUf.

Éil. ïU kâ¥òfis x‹whf ïiz¡F« Kiwia 

Pairs v‹W miH¡»nwh«. List mâfkhf 

ga‹gL¤j¥gL« KiwahF«. vdnt, List, 
Pairs v‹W miH¡f¥gL»wJ.

v.fh. List = [10, 20, 30]

4. List v‹whš v‹d? vL¤J¡fh£L jUf.

Éil. List mik¥ò nfhitfis rJu 

mil¥ò¡F¿¡FŸ fh‰òŸËÆš 

ãÇ¡f¥g£oU¡F«. ï¡nfhitfis List literal 
v‹W miH¡f¥L»wJ. List gy kâ¥òfis 

nrÄ¡F« ï«kâ¥òfŸ v›tifahfî« 

ïU¡fyh« mšyJ k‰bwhU È°lhfî« 

ïU¡fyh«.

v.fh. List = [10, 20]

5. Tuple v‹whš v‹d? vL¤J¡fh£L jUf.

Éil. Tuple v‹gJ mil¥ò¡F¿¡FŸ 

bfhL¡f¥g£LŸs bjhl® kâ¥òfis 

fh‰òŸËÆš ãÇ¡f¥g£oU¡F«. tuple 
v‹gJ List ngh‹wjhF«. ïit ïu©o‰F« 

cŸs ntWghL v‹dbt‹whš tuple-š 

bfhL¡f¥g£l cW¥òfis kh‰w KoahJ 

Mdhš List-š ïl«bg‰WŸs cW¥òfis 

kh‰wyh«.

v.fh. colour = ('red', 'blue', 'Green')

gFâ - ï

mid¤J Édh¡fS¡F« ÉilaË (3 kâ¥bg©fŸ)

1. fh‹»Ç£ juî tif k‰W« mUtkh¡f« juî 

tif ntWgL¤Jf.

fh‹»Ç£ juî mUtkh¡f«

fh‹ÑÇ£ juî 

tif (CDT's)
mšyJ °l¡r®° 

vËa fU¤âid 

brašgL¤j 

cjî»wJ.

mUtkh¡f« juî 

tif (ADT's) xU 

fU¤J v›thW 

brašgL¤j¥ 

gL»‹wJ 

v‹gij jÉ®¤J, 

m¡fU¤J g‰¿a 

ca® Ãiy gh®it 

(k‰W« ga‹ghL) 

tH§F»wJ.

2. Ãuš totik¥ãš ã‹g‰w¥gL« í¡â vJ? 

í¡âia tiuaW¡f.

Éil. (i)  É°òš â§»§ v‹w r¡â thŒªj 

braš í¡âia ga‹gL¤â Ãuš 

totik¡f¥gL»‹wJ.

(ii) É°òš â§»§ v‹gJ ajh®¤j¤â‰F 

gâyhf e«ã¡ifÆ‹ mo¥gilÆš 

ÉU¥g¤â‰F V‰g KobtL¥gjhF«.

3. ã‹tUtdt‰¿š vJ constructors and 
selectors v‹W milahs« fhzî«?

(a) N1 = number() 
(b) accetnum(n1)
(c) displaynum(n1)
(d) eval(a/b)  
(e) x,y=makeslope(m), makesloper(n)
(f) display()

Éil. (i) a. Constructor
(ii) b. Selector
(iii) c. Selector
(iv) d. Constructor
(v) e. Constructor
(vi) f. Selector
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4. List cŸs cU¥òfis mQF« gšntW 

tÊKiwfŸ ahit? vL¤J¡fh£L jUf.

Éil. (i)  list -‹ cW¥òfis ïU tÊÆš 

mQfyh«. Kjš tÊ, mâf« 

ga‹gL¤j¥gL« g‹kl§F kâ¥ãU¤jš. 

ï«KiwÆš, list-‹ cW¥òfŸ 

ãÇ¡f¥g£L, mid¤J cW¥òfS« 

ntW bga®fSl‹ ïiz¡f¥gL»wJ.

  1st := [10, 20]
  x,y := 1st
(ii) nkny fhQ« vL¤J¡fh£oš, xÆ‹ 

kâ¥ò 10 v‹W«, YÆ‹ kâ¥ò 20 vd 

kâ¥ãU¤j¥gL«.

(iii) ïu©lh« KiwÆš È°o‹ cW¥òfŸ, 

cW¥òfŸ nj®î _y« mQf¥gL»wJ. 

bra‰F¿fŸ rJu mil¥ò¡F¿¡FŸ 

bfhL¡f¥g£oU¡F«.

(iv) È°£ È£luš° nghš mšyhJ 

nfhitÆš xU rJu mil¥ò¡F¿ia 

bjhl®ªJ tU« k‰bwhU rJu 

mil¥ò¡F¿ È°o‹ kâ¥òfshf 

vL¤J¡bfhŸs¥gLtâšiy. k‰whf 

Kªja nfhitÆ‹ cW¥ig kâ¥ghf 

nj®î brŒí«.

  1st [0]
  10
  1st[1]
  20

5. ã‹tUtdt‰¿š vJ List, Tuple vJ k‰W« 

ïd¡FG (class) vd milahs« fh©f.

(a) arr [1, 2, 34]
(b) arr (1, 2, 34)
(c) student [rno, name, mark]
(d) day= ('sun', 'mon', 'tue', 'wed')
(e) x = [2, 5, 6.5, [5, 6], 8.2]
(f) employee [eno, ename, esal, eaddress]

Éil. (i) a. List
(ii) b. Tuple
(iii) c. Class
(iv) d. Tuple
(v) e. List
(vi) f. Class

gFâ - <

mid¤J Édh¡fS¡F« ÉilaË (5 kâ¥bg©fŸ)

1. juî mUtkh¡f« v›thW brašgL¤JthŒ? 

vL¤J¡fh£Ll‹ És¡Ff.

Éil. juî mUtkh¡»id brašgL¤j, M¡»fŸ 

(Constructor) k‰W« bry¡l® (Selectors) 
v‹w ïu©L bra‰TWfŸ cUth¡f¥gl 

nt©L«.

M¡»fŸ k‰W« bry¡l®fŸ (constructors 
and selectors) :
(i) M¡» bra‰TWfŸ mUtkh¡f« juî 

tifia f£lik¡f ga‹gL»wJ. 

bry¡l® bra‰TWfŸ jftšfis 

juî tifÆÈUªJ bgWtj‰F 

ga‹gL»wJ.

(ii) vL¤J¡fh£lhf, city v‹W xU 

mUtkh¡f juî tif cŸsJ vd 

it¤J¡bfhŸ. City v‹w bghUŸ 

efu¤â‹ bga®, m£rnuif k‰W« 

Ô®¡fnuif g‰¿a jftšfis 

nrÄ¤âU¡F« city v‹w bghUis 

cUth¡f ã‹tU« bra‰T‰¿id 

ga‹gL¤jyh«.

   city = makecity (name, lat, lon)
(iii) city bghUË‹ jftšfis 

bgWtj‰F ã‹tU« bra‰TWfis 

ga‹gL¤jyh«.

  * getname(city)
  * getlat(city)
  * getlon(city)
(iv) ã‹tU« nghÈ F¿Kiw ïU 

efu§fS¡F ïilnaahd 

bjhiyöu¤ij fz¡»L«.

  distance(city1, city2):
  lt1, lg1 := getlat(city1), getlon(city1)
  It2, Ig2:= getlat (city2), getlon (city2)
  return (1t1 – 1t2)**2 + (lg1 – lg2)**2)1/2
(v) nkny fhQ« F¿KiwÆš, 

distance(),getlat() k‰W« getlon() 
M»ait bra‰TWfŸ MF«. lt 
v‹gJ m£r nuir k‰W« lg v‹gJ 

Ô®¡fnuifí« F¿¡»wJ. longitude. 
:= v‹gij "assigned as" mšyJ 

"becomes" v‹W thá¡f nt©L«.

  It 1, lg1 := getlat(city1), getlon(city1)
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(vi) ïjid lt1 v‹gJ getlat(city1)‹ 
kâ¥gh»wJ k‰W« lg1 v‹gJ 
getlont(city1) ‹ kâ¥gh»wJ. v‹W 
thá¡f nt©L«.

(vii) ïªj bra‰TWfŸ v›thW 
brašgL¤j¥gL»wJ v‹gij bjÇªJ 
bfhŸs nt©oaâšiy. ïij ntW 
xUt® ek¡fhf tiuaW¤JŸsh® 
v‹W fUâ¡ bfhŸs nt©L«. 
gad® bra‰TWfŸ v¥go 
brašgL¤j¥gL»‹wJ v‹gJ bjÇªJ 
it¤âU¡f nt©oaâšiy vÅD« 
ntW xUtuhš ï¢bra‰TWfŸ 
tiuaW¡f¥g£oU¡f nt©L«.

(viii) nkny fhQ« F¿KiwÆš, M¡» 
k‰W« bry¡l®fis milahs« 
fh©ngh«. f©°lu¡l®° 
bra‰TWfŸ mUtkh¡f juî 
tifia f£lik¡f¥ ga‹gL»wJ 
v‹gij eh« m¿nth«. nkny 
fhQ« nghÈ¡ F¿KiwÆš, cityÆ‹ 
bghUis cUth¡F« bra‰TW, 
M¡» MF«.

  city = makecity(name, lat, lon) ï§F 
makecity(name, lat, lon) v‹w M¡» city 
vD« bghUis cUth¡F»wJ.

(name, lat, lon)

make city ( )

city

lonlat

        constructor

(ix) bry¡lh® bra‰TWFŸ jftšfis 

juî tifÆÈUªJ bgWtj‰F 

ga‹gL»wJ. nkny fhQ« 

F¿KidÆš,

  * getname(city)
  * getlat(city)
  * getlon(city) v‹git city vD« 

bghUËÈUªJ jftšfis bg‰W¤ 

jU« bry¡l® bra‰TWfshF«.

2. List v‹whš v‹d? V‹ List, Pairs v‹W 

miH¡f¥gL»wJ. vL¤J¡fh£Ll‹ ÉtÇ.

Éil. juî mUtkh¡»id °âuKl‹ brašgL¤j, 

igjh‹ ngh‹w bkhÊfŸ ng®° vD« T£L 

mik¥ig tH§F»wJ. ïit È°£ k‰W« 

^òš° M»at‰whš cUth¡f¥gL»wJ. 

ng®°ir, È°£ bfh©L vËjhf 

brašgL¤jyh«.

List : 
(i) List mik¥ò nfhitfis rJu 

mil¥ò¡F¿¡FŸ fh‰òŸËÆš 

ãÇ¡f¥g£oU¡F«. ï›nfhitfis 

List literal v‹W miH¡f¥gL»wJ. List 
gy kâ¥òfis nrÄ¡F« ï«kâ¥òfŸ 

v›tifahfî« ïU¡fyh« mšyJ 

k‰bwhU È°lhfî« ïU¡fyh«.

	 	vL¤J¡fh£L List = 10, 20.
(ii) list-‹ cW¥òfis ïU tÊÆš 

mQfyh«. Kjš tÊ, mâf« 

ga‹gL¤j¥gL« g‹kl§F 

kâ¥ãU¤jš. ï«KiwÆš, list-‹ 

cW¥òfŸ ãÇ¡f¥g£L, mid¤J 

cW¥òfS« ntW bga®fSl‹ 

ïiz¡f¥gL»wJ.

   lst := 10, 20
   x, y := lst
 nkny fhQ« vL¤J¡fh£oš, xÆ‹ 

kâ¥ò 10 v‹W«, Y Æ‹ kâ¥ò 20 vd 

kâ¥ãU¤j¥gL«.

(iii) ïu©lh« KiwÆš È°o‹ cW¥òfŸ, 

cW¥òfŸ nj®î _y« mQf¥gL»wJ. 

bra‰F¿fŸ rJu mil¥ò¡F¿¡FŸ 

bfhL¡f¥g£oU¡F«. È°£ 

È£luš° nghš mšyhJ nfhitÆš 

xU rJu mil¥ò¡F¿ia 

bjhl®ªJ tU« k‰bwhU rJu 

mil¥ò¡F¿ È°o‹ kâ¥òfshf 

vL¤J¡bfhŸs¥gLtâšiy. k‰whf 

Kªja nfhitÆ‹ cW¥ig kâ¥ghf 

nj®î brŒí«.

   lst0
   10
   lst1
   20 
 nkny fhQ« vL¤J¡fh£oid fÂj 

KiwÆš set ngh‹W mik¡fyh«.

 lst[(0, 10), (1, 20)] - where
(0,   10)             (1,   20)

Index position Index positionValue Value

(iv) ïU kâ¥òfis x‹whf ïiz¡F« 

Kiwia Pairs v‹W miH¡»nwh«. 

List mâfkhf ga‹gL¤j¥gL« 

KiwahF«. vdnt, List, Pairs v‹W 

miH¡f¥gL»wJ.
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3. gš cU¥ò bghUis v›thW mQFthŒ 

vL¤J¡fh£Ll‹ És¡F.

Éil. (i)  structure mik¥ig (OOP bkhÊÆš 

ïJ ïd¡FG mik¥ò v‹W 

miH¡f¥gL»wJ) bfh©L gy cU¥go 

bghUËš mid¤J cU¥òfS« 

bgaÇl¥gL« (bga® bfhL¡f¥g£L 

ã‹tU« nghÈ¡F¿Kiwia fhzî«:

  class Person:
   creation()
	 		 firstName	:=	"	"
   lastName := " "
   id := " "
   email := " "

 Person vD« òâa juî tifia 

gltoÉš cUtik¡fyh«.

Person

creation ( )

�rst Name

last Name

id

email
}

class name (multi part data representation)

function belonging to the new datatype

datatype

ã‹tUgtdt‰iw main() bfh©oU¡F« 

p1 :=Person() bghUŸ cUth¡F« 

T‰W

firstName 
:=Padmashri"

--      firstName vD« 

òy¤â‰F Padmashri vd 

kâ¥ãU¤j¥gL»wJ.

lastName 
:="Baskar"

lastName vD« 

òy¤â‰F Baskar vd 

kâ¥ãU¤j¥gL»wJ.

id :="994-222-1234" id vD« òy¤â‰F 

994-222-1234 vd 

kâ¥ãU¤j¥gL»wJ.

email = "compsci @
gmail.com"

email vD« òy¤â‰F 

compsci@gmail.com vd 

kâ¥ãU¤j¥gL»wJ.

-- output of firstName : Padmashri
(ii) ïd¡FG f£lik¥ò xU egiu 

F¿¡F« gy gFâ bghUS¡F tot« 

tiuaW¡»wJ. ïªj tiuaW¥ò 

òâa juî tifia nr®¡»wJ. ïâš 

eg® v‹gJ tifahF«. xU Kiw 

tiuaW¤jÈ‹, eh« òâa kh¿fis 

cUth¡fyh«. 

(iii) ïªj vL¤J¡fh£oš Person v‹gJ 

ïd¡FG mšyJ tifahF«. p1 

v‹gJ jÅ¥g£l F¡Ñ F¿¡»‹wJ. 

F¡Ñ f£l® bfh©L gy F¡Ñfis 

jahÇ¡fyh«. mJ ngh‹W 

ï›ïd¡FGit¡ bfh©L gy 

bghUŸfis cUth¡fyh«.

(iv) ïJtiu, ïd¡FG bjhl®òila 

juîfis¡ bfh©L juî 

mUtkh¡f¤ij v›thW 

tiuaW¡»wJ v‹W gh®¤njh«. 

X® ïd¡FG v‹gJ juîfis 

k£LÄšyhJ bra‰T‰¿idí« 

j‹Dl‹ bfh©oU¡F«. 

(v) ï›tif bra‰TWfŸ, ïd¡FGÉ‰F 

Ñœglªjit, VbdÅš ïit 

ïd¡FGÉ‹ juîfis it¤J 

brašgL»wJ.

(vi) vL¤J¡fh£L Person bghUË‹ 

juîfis kh‰w« brŒjš mšyJ 

MŒî brŒjš vdnt, ïd¡FG 

v‹gJ juî k‰W« m¤juÉ‹ ÛJ 

brayh‰W« bra‰TWfis bfh©l 

bjhF¥ghF«. 

(vii) K‹djhf gh®¤j vL¤J¡fh£L k‰W« 

És¡f¤â‹ _y« mUtkh¡f« v‹gJ 

á¡fyhd juîfis vËa KiwÆš 

ifahs cjî»‹wJ v‹gij 

czuyh«.
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TLjš Édh¡fŸ

7. ã‹tU« vt‰whš mUtkh¡f juîtif 
tiuaW¡f¥gL»wJ?

(i) kh¿fË‹ bjhF¥ghš

(ii) braškâ¥ã‹ bjhF¥ghš

(iii) bra‰TWfË‹ bjhF¥ghš

(iv) brašghLfË‹ bjhF¥ghš 
m) i k‰W« ii M) ii k‰W« iii
ï) ii k‰W« iv <) i, ii k‰W« iv
 [Éil: ï) ii k‰W« iv]

8. xU bghUË‹ Étu§fis kiw¤J 
mtáakhdt‰iw k£L« tH§FtJ vJ?

m) bra‰TWfŸ M) mUtkh¡f«

ï) jUtkh¡f« <) M¡»fŸ

 [Éil: M) mUtkh¡f«]
9. x‰iw k‰W« ïu£il ïiz¡f¥g£l g£oaš 

bfh©L brašgL¤j¥gL« ADT vJ?

m) Tuple AT M) List ADT
ï) function ADT <) Dict ADT
 [Éil: M) List ADT]

10. List-ia ga‹gL¤â brašgL¤j¥gL« ADT-
fŸ vJ?

(i) x‰iw ïiz¡f¥g£l g£oaš ADT
(ii) ïu£il ïiz¡f¥g£l g£oaš ADT
(iii) mL¡F ADT
(iv) tÇir ADT
m) i k‰W« ii M) ii, iii k‰W« iv
ï) i, ii k‰W«  iv <) i, ii, iii k‰W« iv
 [Éil: <) i, ii, iii k‰W« iv]

11. ã‹tUtdt‰WŸ vJ eh« ïªj cyif g‰¿ 
Ãid¥gij ãuâ¥gÈ¡»wJ?

m) tÇir ADT M) juî kiw¥ò

ï) juî mUtkh¡f«  <) mL¡F ADT
 [Éil: ï) juî mUtkh¡f«]

12. ã‹tUtdt‰WŸ vªj bra‰T¿id 
bfh©L juî mUtkh¡»id brašgL¤j 
Koí«?

m) M¡»fŸ M) mG¥ãfŸ

ï) bry¡l®fŸ <) m k‰W« ï

 [Éil: <) m k‰W« ï]

rÇahd Éilia nj®î brŒaî«  (1 kâ¥bg©)

1. ã‹tUtdt‰WŸ Ãuy®fis Ãuš F¿p£il 

xU bghUshf fUj tÊ¢ brŒtJ vJ?

m) jUtkh¡f« M) juî mUtkh¡f«

ï) kuòÇk« <) braYU¥ò¡fŸ

 [Éil: M) juî mUtkh¡f«]
2. ã‹tUtdt‰WŸ ÃuY¡F TWÃiyikia 

tH§FtJ vJ?

m) juî tiffŸ M) JizÃušfŸ

ï) ïd¡FG¡fŸ <) mUtkh¡f«

 [Éil: <) mUtkh¡f«]
3. ã‹tUtdt‰WŸ vJ mUtkh¡f 

juîtifÆ‹ cUtik¥ghF«?

m) bghUŸfŸ M) ïd¡FG¡fŸ

ï) bra‰TWfŸ <) g£oašfŸ

 [Éil: M) ïd¡FG¡fŸ]
4. ã‹tU« vjÅ‹ cUtik¥ò ïd¡FG¡fŸ?

m) mUtkh¡f juîtif

M) cŸsikªj juîtif

ï) fh‹ÑÇ£ juîtif

<) gad® tiuaW¤j juîtif

 [Éil: m) mUtkh¡f juîtif]
5. ADT-‹ ÉÇth¡f«

m) Abstract Data Template
M) Absolute Data Type
ï) Abstract Data Type
<) Application Development Tool
 [Éil: ï) Abstract Data Type]

6. ã‹tUtdt‰WŸ vJ braš kâ¥ã‹ 
bjhF¥ò k‰W« brašghLfË‹ bjhF¥ghš 
tiuaW¡f¥gL»wJ?

m) gad®-tiuaW¡F« juîtif

M) mo¥gil juîtif

ï) jUÉ¡f¥g£l juîtif

<) mUtkh¡f juîtif

 [Éil: <) mUtkh¡f juîtif]
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13. ã‹tUtdt‰WŸ jftšfis juî 
tifÆÈUªJ bgWtj‰F ga‹gLtJ vJ?

m) M¡»fŸ M) bry¡l®fŸ

ï) g£oašfŸ <) Tuple fŸ

 [Éil: M) bry¡l®fŸ]
14. ã‹tUtdt‰WŸ bghUËÈUªJ jftšfis 

bg‰W¤ jU« bra‰TW vJ?

m) M¡»fŸ  

M) gad® bra‰TWfŸ

ï) bry¡l®fŸ <) mG¥ãfŸ

 [Éil: ï) bry¡l®fŸ]
15. ã‹tU« vj‹ cUtik¥ãš mid¤J 

bra‰TWfË‹ tiuaiuí« bjÇªâU¡f 
nt©L«?

m) gad® tiuaW¡F«

M) mo¥gil

ï) mUtkh¡f« <) fh‹ÑÇ£

 [Éil: <) fh‹ÑÇ£]
16. ã‹tU« vªj r¡â thŒªj braš í¡âia 

ga‹gL¤â Ãuš totik¡f¥gL»wJ?

m) juî mUtkh¡f«

M) fh‹ÑÇ£ juî

ï) É°òš â§»§

<) juî k‰W« jftš

 [Éil: ï) É°òš	â§»§]
17. juî mUtkh¡»id °âuKl‹ brašgL¤j, 

ig¤jh‹ ngh‹w bkhÊfŸ ã‹tU« vjid 
tH§F»wJ?

m) fh‹ÑÇ£ juî 

M) mUtkh¡f juî

ï) ng®° <) bra‰TWfŸ

 [Éil: ï) ng®°]
18. È°£ k‰W« ^òš° M»at‰iw cUth¡f¥ 

ga‹gLtJ vJ?

m) T£L M) ng®°

ï) mUtkh¡f« <) juîfŸ

 [Éil: M) ng®°]
19. ã‹tU« vjid bfh©L list mik¥ò 

nfhitfŸ ãÇ¡f¥glnt©L«?

m) ( ), , M) < > , ;
ï) [ ], , <) [ ] , :
 [Éil: ï) [ ] , ,]

20. v¤jid kâ¥òfis xU list -š nrÄ¡fyh«?

m) eh‹F M) g¤J

ï) üW <) gšntW

 [Éil: <) gšntW]
21. x:=[10,20] v‹D« T‰W ã‹tU« vjÅ‹ 

vL¤J¡fh£L?

m) Tuple M) Set
ï) List <) Dictionary 
 [Éil: ï) List]

22. ã‹tU« vj‹ mik¥ò nfhitfis rJu 
mil¥ò¡F¿¡FŸ k‰W« fh‰òŸËÆš 
ãÇ¡f¥g£oU¡F«?
m) List M) Tuple ï) Pair <) Set
 [Éil: m) List]

23. List ‹ cW¥òfis v¤jid tifÆš 
mQfyh«?

m) ïu©L M) eh‹F

ï) _‹W <) IªJ

 [Éil: m) ïu©L]
24. ã‹tUtdt‰WŸ vJ mâfkhf 

ga‹gL¤j¥gL« KiwahF«?

m) Set M) Tuple
ï) Dictionary <) List
 [Éil: <) List]

25. Pairs juî tif cUtik¥ig v¤jid 
tiffËš totik¡fyh«?

m) eh‹F M) _‹W

ï) ïu©L <) gy tÊfËš

 [Éil: ï) ïu©L]
26. ã‹tU« vjid ( ) k‰W« fh‰òŸËÆš 

ãÇ¡f¥g£oU¡F«?
m) List M) Tuple ï) Set <) Pair
 [Éil: M) Tuple]

27. ã‹tUtdt‰WŸ vjid bfh©L Tuple 
ãÇ¡f¥g£oU¡F«?
m) ( ), , M) [ ], , ï) [ ], : <) ( ), :
 [Éil: m) ( ), ,]

28. C= ('a', 'b', 'c') v‹D« T‰W ã‹tU« 
vjÅ‹ vL¤J¡fh£L?

m) Dictionary M) List
ï) Set <) Tuple
 [Éil: <) Tuple]
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29. ng®Ìš nrÄ¡f¥g£LŸs juîfis 
mQFtj‰F ga‹gL« mil¥ò¡F¿ F¿pL 
vJ?
m) ( ) M) { } ï) [ ] <) < >
 [Éil: ï) [ ]]

30. ã‹tUtdt‰WŸ vJ juî mUtkh¡f« 
_y« Ãidtf bršfŸ bjhF¥ã‰F bgaÇl 
cjî»‹wJ?

m) List M) Set
ï) Dictionary <) Tuple
 [Éil: m) List]

31. ã‹tU« vjid bfh©L list ¡F khwhf 
gy cU¥go bghUËš mid¤J cU¥òfS« 
bgaÇl¥gL«?

m) Pair M) Set
ï) Tuple <) Structure
 [Éil: <) Structure]

32. ã‹tU« vJ juîfŸ k‰W« bra‰T‰¿id 
j‹Dl‹ bfh©oU¡F«?

m) bghUŸ M) ïd¡FG

ï) ng®° <) mUtkh¡f«

 [Éil: M) ïd¡FG]
33. ã‹tUtdt‰WŸ vjid bfh©L á¡fyhd 

juîfis vËa KiwÆš ifahs Koí«?

m) gšYUth¡f« M) M¡»fŸ

ï) mUtkh¡f« <) bry¡l®°

 [Éil: ï) mUtkh¡f«]
nfho£l ïl¤ij Ãu¥òf

1. juî mUtkh¡f« Ãuy®fis Ãuš F¿p£il 
_________ fUj tÊ¢ brŒ»wJ.

m) bghUŸ M) ïd¡FG

ï) cW¥ò <) msòU¡fŸ

 [Éil: m) bghUŸ]
2. ADT ia __________ tifÆš 

brašgL¤jyh«.

m) x‹W M) ïu©L

ï) _‹W <) gšntW

 [Éil: <) gšntW]

3. juî mUtkh¡»id brašgL¤j ________
bra‰TWfŸ cUth¡f¥gl nt©L«.

m) ïu©L M) _‹W

ï) eh‹F <) x‹nw x‹W

 [Éil: m) ïu©L]
4. mUtkh¡f« juî tifia f£lik¡f ga‹gL« 

bra‰TW __________.

m) M¡»fŸ M) mG¥ãfŸ

ï) bry¡l®fŸ <) bra‰F¿fŸ

 [Éil: m) M¡»fŸ]
5. juî mUtkh¡f¤â‹ mo¥gil neh¡f«, 

ÃuÈid _________ ïa¡F«go 
f£lik¥gjhF«.

m) jutkh¡f« M) gšYUth¡f«

ï) juî tif <) mUtkh¡f«

 [Éil: <) mUtkh¡f«]
6. _________ juî cUtik¡F« nghJ ÃuÈ‹ 

jÅ¥gFâahf tiuaiw brŒa nt©L«.

m) mUtkh¡f M) fh‹ÑÇ£

ï) list <) Tuple
 [Éil: M) fh‹ÑÇ£]

7. mid¤J ÃušfS« ____________ gFâfis 
bfh©oU¡f nt©L«.

m) ïu©L M) _‹W

ï) eh‹F <) gšntW

 [Éil: m) ïu©L]
8. ïU kâ¥òfis x‹whf ïiz¡F« Kiw 

____________ vd miH¡f¥gL»‹wd.

m) Set M) Dictionary
ï) Pairs <) Tuple
 [Éil: ï) Pairs]

9. List v‹gJ ________ vdî«  miH¡f¥gL»wJ.

m) Dictionary M) Pairs
ï) set <) Tuples
 [Éil: M) Pairs]

10. CDT -‹ ÉÇth¡f« ____________.
m) Collective Data Type
M) Class Data Type
ï) Central Data Type
<) Concrete Data Type
 [Éil: <) Concrete Data Type]
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jtwhd T‰iw¡ f©l¿f

1. (i)  ïd¡FG bjhl® kâ¥ò k‰W« bjhl® 
brašghLfŸ _y« mUtkh¡f« juî 
tif tiuaW¡f¥gL»wJ. 

(ii)  mUtkh¡f« juîfŸ Ãidtf¤âš 
v › t h W  n r Ä ¡ f ¥ g L » w J  v ‹ w 
tÊKiwfŸ F¿¥ãl¥gL«.

(iii)  M¡» bra‰TWfŸ mUtkh¡f« juî 
tifia cUth¡fhJ.

(iv)  b r y ¡ l ® °  b r a ‰ T W f Ÿ  j u î 
tifÆÈUªJ jftšfis Û£blL¡f 
ga‹gL»wJ.

m) i k‰W« ii M) ii k‰W« iv
ï) ii k‰W« iii <) i, ii k‰W« iv
 [Éil: ï) ii k‰W« iii]

rÇahd T‰iw¡ f©l¿f

2. (i)  Pairs v‹D« mik¥ò, list mšyJ 

Tuple bfh©L cUth¡f¥gL»wJ.

(ii)  List nfhit, ( ) v‹w mil¥òF¿FŸ 

cUtik¡f¥gL«

(iii)  ïU kâ¥òfis x‹whf ãiz¥gJ 

mUtkh¡f« v‹W fUj¥gL»wJ.

(iv)  gš cU¥ò bghUË‹ gšntW gFâfis 

bgaÇl list mDkâ¥gâšiy.

m) i k‰W« ii M) i k‰W« iii
ï) ii k‰W« iii <) ii k‰W« iv
 [Éil: M) i k‰W« iii]

FW Édh¡fŸ  (2 kâ¥bg©fŸ)

1. ã‹tU« T‰¿Åš M¡» k‰W« bry¡l®fis 
f©l¿aî«.

(i) city = makecity (name, eat, ion)
(ii) getname (city)
(iii) makepoint (x,y)
(iv) xcoord (point) 

Éil. (i) M¡»

(ii) bry¡l®

(iii) M¡»

(iv) bry¡l®

2. ã‹tU« T‰WfËš vJ M¡» k‰W« bry¡l® 
v‹W f©l¿aî«.

(i)  j f t š f i s  j u î  t i f Æ È U ª J 
bgWtj‰F ga‹gL« bra‰TW

(ii)  mUtkh¡f« juî tifia f£lik¡f 
ga‹gL« bra‰TW

Éil. (i) bry¡l®

(ii) M¡»

3. juî mUtkh¡f« - áWF¿¥ò tiuf.

Éil. (i)  juî mUtkh¡f« v‹gJ mUtkh¡f 

juî ïd« (Abstract Data Type (ADT)), 
m¿É¡f¥ga‹gL»wJ. ïJ M¡» 

k‰W« bry¡lhuÌ‹ bjhF¥ghF«. 

(ii) M¡»fŸ, gšntW jftš JQ¡Ffis 

bfh©L bghUŸ cUth¡F«, 

bry¡lh®° x›bthU áW jftšfis 

bghUËÈUªJ bgw cjî»wJ.

4. fh‹ÑÇ£ cUtik¥ig tiuaW¡F« 

ãÇîfis g‰¿ vGJf. 

Éil. mid¤J ÃušfS« ïU gFâfis 

bfh©oU¡F«. mUtkh¡f juÉ‹ ÛJ 

brašgL« gFâ k‰W« mUtkh¡f juî 

tifia brašgL¤J« áy bra‰TWfË‹ 

bjhF¥ig bfh©L fh‹ÑÇ£ cUtik¥ig 

tiuaW¡F« gFâ vd ïU ãÇîfis 

bfh©oU¡F«.

5. É»jKW v©Â‹ ADT vL¤J¡fh£il 

vGJf.

Éil. vL¤J¡fh£L	:

É»jKW v©Â‹ ADT :

- - constructor
- - constructs a rational number with numerator 

 n, denominator d
rational(n, d)
- - selector
numer(x)	→	returns	the	numerator	of	rational	

 number x
denom(y)	 →	 returns	 the	 denominator	 of	

 rational number y

6. f©°lu¡l®° k‰W« bry¡l®° bfh©L 

É»jKW v©fis cUtik¡F« nghÈ¡ 

F¿Kiwia vGJf.

Éil. f©°lu¡l®° k‰W« bry¡l®° bfh©L 

É»jKW v©fis cUtik¡F« nghÈ¡ 

F¿Kiw

 x,y:=8,3
 rational(x,y)
  numer(x)/numer(y)
 - - output : 2.6666666666666665
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7. juî mUtkh¡»id °âuKl‹ vt‰iw 
bfh©L cUth¡f¥gL«?

Éil. juî mUtkh¡»id °âuKl‹ brašgL¤j, 

igjh‹ ngh‹w bkhÊfŸ ng®° vD« T£L 

mik¥ig tH§F»wJ. ïit È°£ k‰W« 

^òš° M»at‰whš cUth¡f¥gL»wJ. 

ng®°ir, È°£ bfh©L vËjhf 

brašgL¤jyh«.

8. Pairs juî tif cUtik¥ig v›thW 
totik¡fyh«?

Éil. pairs juî tif cUtik¥ig Kjš tÊ, List 
bfh©L cUtik¤jš k‰W« ïu©lh« tÊ 

Tuple bfh©L totik¤jš MF«.

9. ïd¡FG bjhl®òila juîfis¡ bfh©L 
juî mUtkh¡f¤ij v›thW tiuaW¡»wJ 
v‹gij g‰¿ áWF¿¥ò tiuf.

Éil. X® ïd¡FG v‹gJ juîfis k£LÄšyhJ 

bra‰T‰¿idí« j‹Dl‹ bfh©oU¡F«. 

ï›tif bra‰TWfŸ, ïd¡FGÉ‰F 

Ñœglªjit, VbdÅš ïit ïd¡FGÉ‹ 

juîfis it¤J brašgL»wJ.

10. P1 := person ( ) v‹w T‰¿š P1 k‰W« 
Person vjid F¿¡»‹wJ?

Éil. Person v‹gJ ïd¡FG mšyJ tifahF«. 

P1 v‹gJ jÅ¥g£l F¡Ñ F¿¡»‹wJ. 

11. List -š cŸs cU¥òfis v›thW mQfyh«?

Éil. List-š cŸs cU¥òfis ïUtÊÆš 

mQfyh«. Kjš tÊKiw, gšntW 

kâ¥ãU¤jš Kiw k‰W« ïu©lh« tÊKiw 

cW¥ò nj®ªbjL¥ò bra‰TW MF«.

12. ADT k‰W« CDT-‹ ÉÇth¡f¤ij vGJf.

Éil. (i) ADT - Abstract Data Type
(ii) CDT - Concrete Data Type  

13. Pairs vD« myit v›thW cUth¡f¥gL»wJ?

Éil. Pairs vD« fyit mik¥ò, List mšyJ 

Tuples bfh©L cUth¡f¥gL»wJ.

14. fh‹ÑÇ£ juî tif k‰W« mUtkh¡f« juî - 
ntWgh£il vGJ.

Éil. fh©ÑÇ£ juî tifÆ‹ cUtik¥ò 

m¿a¥gL«, Mdhš mUtkh¡f« juî 

tifÆ‹ cUtik¥ò m¿a¥glhJ.

15. xU bghUË‹ ïa¡f« v›thW 
tiuaW¡f¥gL»wJ? 

Éil. xU bghUË‹ ïa¡f« mUtkh¡f« juî 

tifÆ‹ (ADT) mšyJ ïd¡FG bjhl® 

kâ¥ò k‰W« bjhl® brašghLfŸ _y« 

tiuaW¡f¥gL»wJ.

FW Édh¡fŸ  (3 kâ¥bg©fŸ)

1. ADT-ia vªj tifÆš brašgL¤jyh« 
v‹gj‰F cjhuz« jUf. 

Éil. (i)  ADT ia gšntW tifÆš 

brašgL¤jyh«, cjhuzkhf List ADT 

x‰iw ïiz¡f¥g£l g£oaš mšyJ 

ïu£il ïiz¡f¥g£l g£oaš bfh©L 

brašgL¤j¥glyh«. 

(ii) ïJngh‹nw mL¡F (Stack) ADT 
k‰W« tÇir ADT, List ga‹gL¤â 

brašgL¤j¥glyh«.

2. juî mUtkh¡f¤â‹ mo¥gil neh¡f« v‹d?

Éil. (i)  juî mUtkh¡f¤â‹ mo¥gil neh¡f«, 

ÃuÈid mUtkh¡f juÉš ïa¡F«go 

f£lik¥gjhF«. 

(ii) mjhtJ, ÃuÈš juîfis ga‹gL¤â¡ 

bfhŸS« nghJ mij¥g‰¿ 

áy Cf§fis brŒJ bfhŸs 

thŒ¥òŸsJ. mij ntisÆš 

fh©ÑÇ£ juî cUtik¡F« nghJ 

ÃuÈ‹ jÅ¥gFâahf tiuaiu brŒa 

nt©L«.

beLÉdh¡fŸ  (5 kâ¥bg©fŸ)

1. É»jKW v©fis¡ bfh©L mUtkh¡f 

juî tifia cUtik¥ò brŒjiy g‰¿ 

ÉÇthf vGJf.

Éil. (i)  juî mUtkh¡f¤â‹ mo¥gil 

neh¡f«, ÃuÈid mUtkh¡f juÉš 

ïa¡F«go f£lik¥gjhF«. mjhtJ, 

ÃuÈš juîfis ga‹gL¤â¡ bfhŸS« 

nghJ mij¥g‰¿ áy Cf§fis brŒJ 

bfhŸs thŒ¥òŸsJ. mij ntisÆš 

fh©ÑÇ£ juî cUtik¡F« nghJ 

ÃuÈ‹ jÅ¥gFâahf tiuaiu brŒa 

nt©L«.

(ii) mid¤J ÃušfS« ïU gFâfis 

bfh©oU¡F«. mUtkh¡f juÉ‹ ÛJ 

brašgL« gFâ k‰W« mUtkh¡f 

juî tifia brašgL¤J« áy 

bra‰TWfË‹ bjhF¥ig bfh©L 

fh‹ÑÇ£ cUtik¥ig tiuaW¡F« 

gFâ vd ïU ãÇîfis bfh©oU¡F«.
(iii) vL¤J¡fh£L	 : É»jKW v©fŸ KG 

v©fË‹ É»jkhF«. mit bkŒ 

v©fË‹ K¡»a Jiz t®¡fkhf 

mik»wJ. 8/3 mšyJ 19/23 ngh‹w 
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É»j KW v©fis ã‹tUkhW 

vGjyh«.

  < bjhFâ > / < gFâ > 

(iv) bjhFâ k‰W« gFâ M»a ïu©L« 

KG v©Â‹ ïl« kâ¥òfshF«. 

ïªj ïu©L gFâfS« É»jKW 

v©fis rÇahf fÂ¥gj‰F 

ga‹gL»wJ. KG v©fis tF¡F« 

nghJ KG v©Â‹ JšÈa« ïHªJ 

njhuhakhd Äjit v© »il¡»wJ.

   8/3 =2.6666666666666665vÅD«, 

rÇahd KiwÆš É»j KW v©fis 

F¿¥gj‰F bjhFâ, gFâ M»a 

ïu©ilí« ïizªJ bfhL¡f 

nt©L«.
(v) bra‰TW fU¤J¡fis¡ 

bfh©L, ÃuÈ‹ áy gFâfis 

brašgL¤Jtj‰F K‹djhf eh« 

xU ÃuÈ‹ brašâwid nk«gL¤â¡ 

bfhŸs Koí«. eh«, xU É»jKW 

v‹iz, bjhFâ k‰W« gFâ 

bfh©L mik¡f Koí« v‹W 

fUâ¡bfhŸnth«. mnj ngh‹W, 

bfhL¡f¥g£l É»jKW v©Â‰F eh« 

bjhFâ k‰W« gFâia nj®ªbjL¡f 

Koí«. nkY« f©°lu¡l® k‰W« 

bry¡l®° bfh©L« Ãiwnt‰wyh«.
(vi) ïâš É°òš â§»§ v‹w r¡â 

thŒªj braš í¡âia ga‹gL¤â 

Ãuš totik¡f¥gL»‹wJ. eh« 

ïJtiu, xU É»jKW v© v›thW 

mik¡f nt©L« v‹nwh mšyJ xU 

f©°lu¡l® k‰W« bry¡l® v›thW 

brašgL¤j¥gL»‹wJ.
vL¤J¡fh£L	:

 - - constructor
 - - constructs a rational number with 

 numerator n, denominator d
 rational(n, d)
 - - selector
	 numer(x)	 →	 returns	 the	 numerator	 of	

 rational number x
	 denom(y)	→	 returns	 the	denominator	of	

 rational number y
(vii) ï¥bghGJ, É»jKW v©fË‹ 

brašghLfŸ bry¡lh® bra‰TWfŸ 

Ãôk® k‰W« Ûdh« bfh©L« k‰W« 

f©°lu¡l® bra‰TW nu[dš 

bfh©L« tiuaW¡f¥gL»wJ. 

Mdhš ï¢bra‰TWfŸ 

tiuaW¡f¥glÉšiy. ekJ njit 

v‹dbt‹whš, bjhFâ k‰W« 

gFâia ïiz¤J T£L kâ¥ig 

cUth¡F« tÊKiwahF«.

(viii) f©°lu¡l®° k‰W« bry¡l®° 

bfh©L É»jKW v©fis 

cUtik¡F« nghÈ¡ F¿Kiw

   x,y:=8,3
   rational(x,y)
   numer(x)/numer(y)
   - - output : 2.6666666666666665

2. Tuple -És¡fkhf vGJf.

Tuple :
(i) Pairs v‹gJ ïU juî gFâfis 

nrÄ¡F« fyit juî v‹gij 

ÃidÉš bfhŸs nt©L«. 

(ii) ïJtiu ïUntW KiwfËš pairs 
juî tif cUtik¥ig Kjš 

tÊ, List bfh©L cUtik¤jš 

k‰W« ïu©lh« tÊ Tuple bfh©L 

totik¤jš MF«.

(iii) tuple v‹gJ mil¥ò¡F¿¡FŸ 

bfhL¡f¥g£LŸs bjhl® kâ¥òfis 

fh‰òŸËÆš ãÇ¡f¥g£oU¡F«. tuple 

v‹gJ List ngh‹wjhF«. 

(iv) ïit ïu©o‰F« cŸs ntWghL 

v‹dbt‹whš tuple-š bfhL¡f¥g£l 

cW¥òfis kh‰w KoahJ, Mdhš 

List-š ïl«bg‰WŸs cW¥òfis 

kh‰wyh«. vL¤J¡fh£L	:

   colour= ('red', 'blue', 'Green')
 Tuple-ir Pair	cUtik¤jš	:

   nums := (1, 2)
   nums0
   1
   nums1
   2
(v) rJu mil¥ò¡F¿ F¿pL, ng®Ìš 

nrÄ¡f¥g£LŸs juîfis 

mQFtj‰F ga‹gL¤J»wJ 

v‹gij ftÅ¡fî«. juîfŸ ó{a« 

R£L tÇir¥g£LŸsjhš, Kjš cW¥ò 

nums[0] v‹W« ïu©lh« cW¥ò 

nums[1] v‹W mQf¥gL«.
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bghUsl¡f«
3.1. m¿Kf«

3.2. kh¿Æ‹ tiubašiy

3.3. LEGB ÉâKiw

3.4. kh¿Æ‹ tiubašiy tiffŸ

 3.4.1.  cŸsik tiubašiy (Local Scope)

 3.4.2. KGjshÉa tiubašiy

 3.4.3. mil¡f¥g£l tiubašiy

 3.4.4. cŸËizªj tiubašiy

3.5. bjhFâ (Module)

 3.5.1. bjhFâÆ‹ g©ãašòfŸ

 3.5.2.	bjhFâ	Ãuyh¡f¤â‹	ga‹fŸ

 3.5.3. mQfš f£L¥ghL

3
ghl« tiubašiy
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kâ¥ÕL
7. vJ fÂÅ NHÈš cŸs ts§fis 

ah® gh®itÆl k‰W« ga‹gL¤j Koí« 
v‹gij tiuKiw¥gL¤J« xU ghJfh¥ò 
bjhÊšE£gkhF«.

m. flî¢ brhš 

M. m§Ñfhu«

ï. mQfš f£L¥ghL

<. rh‹¿jœ

 [Éil. ï. mQfš f£L¥ghL]
8. vªj ïd¡FGÉ‹ cW¥òfis ïd¡FGÉ‹ 

cŸns k£L«jh‹ ifahs Koí«.

m. public cW¥òfŸ

M. protected cW¥òfŸ

ï. pecured cW¥òfŸ

<. private cW¥òfŸ

 [Éil. m. public cW¥òfŸ]
9. vªj cW¥òfis ïd¡FGÉ‰F btËna 

ïUªJ« mQf Koí«?

m. public cW¥òfŸ

M. protected cW¥òfŸ

ï. pecured cW¥òfŸ

<. private cW¥òfŸ

 [Éil. m. public cW¥òfŸ]
10. vJ tiuaW¡f¥g£l ïd¡FG k‰W« mj‹ 

Jiz ïd¡FG¡fshš mQf¥gL« cW¥òfŸ 
MF«.

m. public cW¥òfŸ

M. protected cW¥òfŸ

ï. pecured cW¥òfŸ

<. private cW¥òfŸ

 [Éil. M. protected cW¥òfŸ]

gFâ - M

mid¤J Édh¡fS¡F« ÉilaË (2 kâ¥bg©fŸ)

1. tiubašiy v‹whš v‹d?

Éil. tiubašiy v‹gJ kh¿fŸ, msòU¡fŸ 

k‰W« bra‰TWfË‹ mQ»ašig ÃuÈ‹ 

xU gFâÆš ïUªJ k‰bwhU gFâ¡F 

F¿¥gjhF«.

gFâ - m

rÇahd Éilia¤ nj®ªbjL¡fî« 
 (1 kâ¥bg©)

1. ã‹tUtdt‰WŸ vJ ÃuÈ‹ xU gFâÆ‹ 

mQ»ašig k‰bwhU gFâ¡F F¿¥gjhF«?

m. tiubašiy M. Ãidtf«

ï. KftÇ <. mQFKiw

 [Éil. m. tiubašiy]

2. kh¿Æ‹ bgaiu xU bghUSl‹ ãiz¡F« 

brašKiwia v‹dbt‹W miH¡f¥gL«?

m. tiubašiy M. nk¥ã§

ï.	 ã‹	ãiz¤jš 

<.	 K‹	ãiz¤jš [Éil. M. nk¥ã§]

3. ã‹tUtdt‰WŸ vJ Ãuyh¡f bkhÊÆš 

kh¿iaí« bghUisí« nk¥ brŒa¥ 

ga‹gL»wJ?

m. :: M. := ï. = <. ==

 [Éil. ï. =]

4. vJ kh¿Æ‹ bgaiu bghUSl‹ nk¥ã§ 

brŒtj‰fhd ïl« MF«.

m. tiubašiy M. nk¥ã§

ï.	 ãiz¤jš <. Namespaces
 [Éil. <. Namespaces]
5. vªj tiubašiy el¥ò bra‰T¿š 

tiuaW¡f¥gL« kh¿fis¡ F¿¡F«?

m. cŸsik tiubašiy

M. KGjshÉa tiubašiy

ï. bjhFâ tiubašiy

<. bra‰TW tiubašiy

 [Éil. m. cŸsik tiubašiy]
6. xU fÂ¥bgh¿ Ãuiy gy Jiz Ãušfshf 

ãÇ¡F« brašKiwna v‹dbt‹W 
miH¡f¥gL«.

m. brašKiw Ãuyh¡f«

M. bjhFâ Ãuyh¡f«

ï. Ãfœî ïa¡f Ãuyh¡f«

<. bghUŸ neh¡F Ãuyh¡f«

 [Éil. M. bjhFâ Ãuyh¡f«]
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2. kh¿fS¡F vj‰fhf tiubašiy 

ga‹gL¤j¥gl nt©L«? fhuz« TWf?

Éil. tiubašiyia	 ga‹gL¤â	 k£Lnk	 xU	

ÃuÈš	 bt›ntW	 ïl¤âš	 bfhL¡f¥g£LŸs	

kh¿fis mQfKoí«

3. nk¥ã§ v‹whš v‹d?

Éil. kh¿Æ‹ bgaiu xU bghUSl‹ ãiz¡F« 

brašKiwna nk¥ã§ (Mapping) vd¥gL«. 

= brašF¿ Ãuyh¡f bkhÊÆš kh¿ k‰W« 

bghUis nk¥ brŒ»wJ.

4. Namespaces áWF¿¥ò tiuf.

Éil. namespaces v‹gJ kh¿Æ‹ bgaiu 

bghUSl‹ nk¥ã§ brŒtj‰fhd ïl«.

5. private k‰W« protected mQ»ašòfis 

ig¤jh‹ v›thW F¿¥ãL»wJ.

Éil. ig¤jh‹	 xU	 kh¿	 mšyJ	 tÊKiwÆ‹	

bgaU¡F K‹nd x‰iw k‰W« ïu£il 

mo¡nfhoL«	 tH¡f¤ij¥	 gÇªJiu¡»wJ.	

ïjdhš private k‰W« protected 
mQ»ašò tiuaW¥ãfŸ áy g©òfis¥ 

ã‹g‰W»‹wd.

gFâ - ï

mid¤J Édh¡fS¡F« ÉilaË (3 kâ¥bg©fŸ)

1. cŸsik tiubašiyia vL¤J¡fh£Ll‹ 

ÉtÇ.

Éil. cŸsik tiubašiy (Local Scope)
cŸsik tiubašiy, el¥ò bra‰T¿š 

tiuaW¡f¥g£l kh¿fis¡ F¿¡F«. 

bra‰TW, v¥bghGJ« kh¿Æ‹ bgaiu 

KjÈš mj‹ cŸsik tiubašiyÆš 

gh®itÆL« mªj tiubašiyÆš 

ïšiyba‹whš k£Lnk btË 

tiubašiyÆš nrhâ¡F«, ïªj 

vL¤J¡fh£il	fh©ngh«.

1. Disp():

2. a:=7

3. print a

4. Disp()

KGÃuš ÃuÈ‹ 

btËpL

7

   Disp ( ) 

Disp( ):
a:=7

print a

nkny cŸs F¿Kiwia ïa¡F«nghJ, 

kh¿ a v‹gJ 7 v‹w kâ¥ig btËÆL»wJ. 

VbdÅš, ïJ cŸsik tiubašiyÆš 

tiuaW¡f¥g£L, m§nfna m¢ál¥gL»wJ.

2. KGjshÉa tiubašiyia vL¤J¡fh£Ll‹ 

ÉtÇ.

Éil. KGjshÉa tiubašiy

ÃuÈ‹	 mid¤J	 bra‰TWfS¡F«	

btËna m¿É¡f¥g£l kh¿fŸ KGjshÉa 

kh¿fŸ vd¥gL«. mjhtJ, KGjshÉa 

kh¿fis	ÃuÈ‹	mid¤J	bra‰TWfS¡F	

c£òwK«, btË¥òwK« mQf Koí«. 

ã‹tU«	vL¤J¡fh£il¡	fh©ngh«.

1. a:=10

2. Disp():

3. a:=7

4. print a

5. Disp()

6. print a

KGÃuš ÃuÈ‹ 

btËpL

7

10

nkny cŸs F¿KiwÆš disp ( ) v‹w 

bra‰TW miH¡f¥gL«nghJ, mjDŸ 

tiuaW¡f¥g£oU¡F« kh¿ a, 7 v‹w kâ¥ig 

btËÆL«, ã‹d® ïJ 10 v‹w kâ¥ig 

btËÆL« VbdÅš a v‹w kh¿ KGjshÉa 

tiubašiyÆš tiuaW¡f¥g£LŸsJ.

3. mil¡f¥g£l tiubašiyia vL¤J¡fh£Ll‹ 

ÉtÇ.

Éil. mil¡f¥g£l tiubašiy

mid¤J	 Ãuyh¡f	 bkhÊfS«	 ã‹dyhd	

bra‰TWfis¡ bfhL¡f mDkâ¡»‹wd. 

xU bra‰T¿‹ (tÊKiw) cŸns 

k‰bwhU bra‰TW mil¡f¥g£oUªjhš 

mJ ã‹dyhd bra‰TW vd¥gL«. 

k‰bwhU bra‰TW tiuaiwia, j‹DŸ 

bfh©l xU btË bra‰T¿DŸ xU kh¿ 

m¿É¡f¥g£lhš, cŸbra‰TwhdJ, btË 

bra‰T¿DŸ cŸs kh¿fis mQf 

Koí«. ïJnt, mil¡f¥g£l tiubašiy 

vd¥gL«.

a = 10

   Disp ( ):
        print a

Disp( ):
a:=7

print a
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Ãušbga®¥ã mšyJ bjhF¥gh‹ xU 

ÃuÈš kh¿ia njL«bghGJ mJ KjÈš 

cŸsik tiubašiyÆš njL«. ã‹d® 

mil¡f¥g£l tiubašiyÆš njL«. 

ã‹tU«	vL¤J¡fh£il	fh©ngh«.

1. Disp ():

2. a:=10

3. Disp 1 ():

4. print a

5. Disp1()

6. print a

7. Disp ()

KGÃuš

Disp( )

Disp( )
a:=10

Disp1( ):

Disp1( ):

print a

print a

ÃuÈ‹ 

btËpL

10

10

4. mQfš f£L¥ghL vj‰F¤ njit¥gL»wJ?

Éil. mQfš f£L¥ghL v‹gJ fÂÅ NHÈš 

cŸs ts§fis ahbušyh« gh®itÆl 

k‰W«	 ga‹gL¤j	 Koí«	 v‹gij	

tiuKiw¥gL¤J«	 xU	 ghJfh¥ò	 bjhÊš	

E£gkhF«. ïJ ghJfh¥ã‹ xU mo¥gil¡ 

fU¤jhF«.	 bghUS¡fhd	 Mg¤ij	

Fiw¡»wJ.

5. ã‹tU« nghÈ¡ (Pseudo) F¿KiwÆš 

kh¿fË‹ tiubašiyia¡ f©l¿ªJ 

btËp£il vGJf.
 output
 color:= Red
 mycolor():
   b:=Blue
 myfavcolor():
  g:=Green
  printcolor. b, g
   myfavcolor()
   printcolor, b
 mycolor()
 print color

Éil. Color:= Red - KGjshÉa tiubašiy

b:= Blue -  cŸsik tiubašiy

g:= Green -  ïiz¡f¥g£l tiubašiy

gFâ - <

mid¤J Édh¡fS¡F« ÉilaË (5 kâ¥bg©fŸ)

1. kh¿Æ‹ tiubašiyfË‹ tiffis 

És¡Ff (mšyJ) LEGB Éâia 

vL¤J¡fh£Ll‹ És¡Ff.

Éil. LEGB ÉâKiw

tiubašiy v‹gJ rÇahd kâ¥ig 

bgWtj‰fhf kh¿fŸ vªj tÇirÆš 

bghUSl‹ Map brŒa¥gl nt©L« 

v‹gij tiuaW¡»wJ. ÑnH bfhL¡f¥g£l 

vËa	vL¤J¡fh£il¡	fh©ngh«.

 1. x:= 'outer x variable'
 2. display():
 3. x:= 'inner x variable'
 4. print x
 5. display()
nkny cŸs T‰Wfis ïa¡F«nghJ 

T‰W (4) k‰W« (5) ã‹tU« Éilia¡ 

fh©ã¡»wJ.

 btËpL

  outer x variable
  inner x variable
nkny cŸs T‰WfŸ bt›ntW 

btËpLfis¤	 jU»wJ.	 VbdÅš,	 kh¿	

x v‹gJ bt›ntW tiubašiyfËš 

cŸsJ. x‹W display ( ) v‹w bra‰TWî¡F 

cŸnsí«, k‰bwh‹W mj‹ nkš 

T‰¿Y« cŸsJ. ‘Outer x variable’ 
v‹w kâ¥ò, x v‹gJ bra‰TWÉ‹ 

tiuaiw¡F btËÆš mQf¥gL«nghJ 

btËÆl¥gL»wJ. Mdhš display ( ) 
bra‰TW ïa¡f¥gL«nghJ, "inner x 
Variable" v‹w kâ¥ò m¢ál¥gL»wJ. 

ïJ bra‰TW tiuaiw¡FŸ cŸs 

x-‹ kâ¥ghF«. nkny bfhL¡f¥g£LŸs 

vL¤J¡fh£oš,	 xU	 kh¿	 vªj	

tiubašiyÆš	 vL¤J¡bfhŸs¥gl	

nt©L« v‹gij Ô®khÅ¡f xU ÉâKiw 

ã‹g‰w¥gLtij	 fÂ¤J¡bfhŸs	

Ko»wJ. LEGB Éâ tiubašiy njl¥gl 

nt©oa (Scope resolution) tÇiria 

Ô®khÅ¡f¥ ga‹gL»wJ. tiubašiyfŸ 

ã‹tUkhW goÃiy KiwÆš 

g£oaÈl¥g£LŸsd. (bgÇaâÈUªJ 

á¿aJ),
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cŸsik 

Local (L)
tiubašiy

bra‰TW / 

ïd¡FGÉ‰F cŸns 

tiuaW¡f¥g£lit

ïiz¡f¥g£l 

Enclosed (E)
tiubašiy

ã‹dyhd 

bra‰TWfS¡FŸ 

tiuaW¡f¥g£lit

KGjsÉa 

Global (G)
tiubašiy

nkšÃiyÆš 

tiuaW¡f¥g£lit

cŸËizªj 

Built-in (B)
tiubašiy

cŸËizªj 

bra‰TWfËš (TWfŸ) 

cŸs K‹dnu 

tiuaW¡f¥g£l 

bga®fshF«.

   cŸËizªj (BUILT-IN)

   KGjsÉa (GLOBAL)

mil¡f¥g£l

(ENCLOSED)

cŸsik

(LOCAL)

(mšyJ)

kh¿Æ‹ tiubašiy tiffŸ 4 

tifahd tiubašiyfŸ cŸsd. 

mt‰iw x‹w‹ã‹ x‹whf¡ fh©ngh«.

cŸsik tiubašiy (Local Scope)
cŸsik tiubašiy, el¥ò bra‰T¿š 

tiuaW¡f¥g£l kh¿fis¡ F¿¡F«. 

bra‰TW, v¥bghGJ« kh¿Æ‹ bgaiu 

KjÈš mj‹ cŸsik tiubašiyÆš 

gh®itÆL« mªj tiubašiyÆš 

ïšiyba‹whš k£Lnk btË 

tiubašiyÆš nrhâ¡F«, ïªj 

vL¤J¡fh£il	fh©ngh«.

1. Disp():

2. a:=7

3. print a

4. Disp()

KGÃuš ÃuÈ‹ 

btËpL

7

nkny cŸs F¿Kiwia ïa¡F«nghJ, 

kh¿ a v‹gJ 7 v‹w kâ¥ig btËÆL»wJ. 

VbdÅš, ïJ cŸsik tiubašiyÆš 

tiuaW¡f¥g£L, m§nfna m¢ál¥gL»wJ.

KGjshÉa tiubašiy

ÃuÈ‹	 mid¤J	 bra‰TWfS¡F«	

btËna m¿É¡f¥g£l kh¿fŸ KGjshÉa 

kh¿fŸ vd¥gL«. mjhtJ, KGjshÉa 

kh¿fis	ÃuÈ‹	mid¤J	bra‰TWfS¡F	

c£òwK«, btË¥òwK« mQf Koí«. 

ã‹tU«	vL¤J¡fh£il¡	fh©ngh«.

1. a:=10

2. Disp():

3. a:=7

4. print a

5. Disp()

6. print a

KGÃuš ÃuÈ‹ 

btËpL

7

10

nkny cŸs F¿KiwÆš disp ( ) v‹w 

bra‰TW miH¡f¥gL«nghJ, mjDŸ 

tiuaW¡f¥g£oU¡F« kh¿ a, 7 v‹w kâ¥ig 

btËÆL«, ã‹d® ïJ 10 v‹w kâ¥ig 

btËÆL« VbdÅš a v‹w kh¿ KGjshÉa 

tiubašiyÆš tiuaW¡f¥g£LŸsJ.

mil¡f¥g£l tiubašiy

mid¤J	 Ãuyh¡f	 bkhÊfS«	 ã‹dyhd	

bra‰TWfis¡ bfhL¡f mDkâ¡»‹wd. 

xU bra‰T¿‹ (tÊKiw) cŸns 

k‰bwhU bra‰TW mil¡f¥g£oUªjhš 

mJ ã‹dyhd bra‰TW vd¥gL«. 

k‰bwhU bra‰TW tiuaiwia, j‹DŸ 

bfh©l xU btË bra‰T¿DŸ xU kh¿ 

m¿É¡f¥g£lhš, cŸbra‰TwhdJ, btË 

bra‰T¿DŸ cŸs kh¿fis mQf 

Koí«. ïJnt, mil¡f¥g£l tiubašiy 

vd¥gL«.

   Disp ( ) 

Disp( ):
a:=7

print a

a: = 10

   Disp ( ):
        print a

Disp( ):
a:=7

print a
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Ãušbga®¥ã mšyJ bjhF¥gh‹ xU 

ÃuÈš kh¿ia njL«bghGJ mJ KjÈš 

cŸsik tiubašiyÆš njL«. ã‹d® 

mil¡f¥g£l tiubašiyÆš njL«. 

ã‹tU«	vL¤J¡fh£il	fh©ngh«.

1. Disp ():

2. a:=10

3. Disp 1 ():

4. print a

5. Disp1()

6. print a

7. Disp ()

KGÃuš

Disp( )

Disp( )
a:=10

Disp1( ):

Disp1( ):

print a

print a

ÃuÈ‹ 

btËpL

10

10

cŸËizªj tiubašiy

Ãušbga®¥ã mšyJ bjhF¥ghiz 

bjhl§F« bghGJ cŸËizªj 

tiubašiyahdJ Ãuš tiubašiyÆš 

V‰fdnt	 bfhL¡f¥g£l	 mid¤J	

bga®fisí« bfh©oU¡F«. Ãuyh¡f 

bkhÊÆ‹ üyf bra‰T¿DŸ 

tiuaW¡f¥g£l kh¿ mšyJ bjhFâ 

cŸËizªj tiubašiyia¡ 

bfh©LŸsJ. ïitfŸ, üyf nfh¥òfŸ 

ÃuÈš brašgl bjhl§»aîl‹ ïw¡f¥gL«.

KGÃuš bk‹ 

bghUSl‹ 

bjhl®òila 

üyf 

nfh¥òfŸ

bghJthf bra‰TWfŸ mšyJ bjhFâ 

k£Lnk bk«bghUSl‹ bjhF¥ghf 

tU»wJ. vdnt, ïitfŸ cŸËizªj 

tiubašiyÆ‹ Ñœ tU»‹wd.

Disp( )

   Disp1( ):
        print a

Disp1( ):
         print a

Built in/module scope

    Disp( )

2. bjhFâfË‹ IªJ g©ãašòfis vGJf.

Éil. bjhFâ g©ãašfŸ ã‹tUkhW :

(i) bjhFâfŸ juî, jftš k‰W« jU¡f 

brayh¡f¤ij¡	bfh©LŸsd.

(ii) bjhFâfŸ jÅahf bjhF¡f¥g£L 

üyf¤âš	nrÄ¡f¥gL«.

(iii) bjhFâfŸ ÃuÈš nr®¡f Koí«.

(iv) xU bgaiuí«, áy msòU¡fisí« 

ga‹gL¤â	 bjhFâ	 ãÇîfŸ	

brašgL¤j¥gL»‹wd.

(v) xU bjhFâÆ‹ ãÇîfŸ k‰w 

bjhFâfshš	ga‹gL¤j¥gL»‹wd.

3. bjhFâ Ãuyh¡f¤â‹ ga‹fis vGJf.

Éil. bjhF Ãuyh¡f¤â‹ ga‹fŸ :

(i) Fiwªj tÇfis¡ bfh©l 

F¿Kiwia vGâdhš nghJkhdJ.

(ii) kWgadh¡f¤â‰F«	 gyKiw	

F¿Kiw j£l¢R brŒtij 

jÉ®¥gj‰F, x‰iw brašKiwia 

cUth¡f nt©L«.

(iii)	 ÃušfŸ	 Äf	 vËjhf	

totik¡f¥gL»‹wd. VbdÅš, 

KG F¿Kiwí« á¿a gFâfshf 

ãÇ¡f¥g£L á¿a FGÉduhš 

ifahs¥gL»wJ.

(iv) bjhFâ Ãyh¡f« gy Ãuy®fis 

xnu ga‹gh£oš ntiy brŒa 

mDkâ¡»wJ.

(v) gy nfh¥òfËš ïªj F¿Kiw 

nrÄ¡f¥gL»wJ.

(vi) F¿Kiw á¿ajhf, vËajhf, 

òÇªJbfhŸS« tifÆš cŸsJ.

(vii) Jiz Ãušfshf mšyJ 

brašTWfshf ïU¥gjhš ãiHfis 

vËjhf f©Lão¡f ïaY«.

(viii) xnu F¿Kiw gy ga‹ghLfËš 

ga‹gL¤j¥glyh«.

(ix) kh¿fË‹ tiubašiyia vËâš 

f£L¥gL¤j	Koí«.
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TLjš Édh¡fŸ

8. ã‹tU« vªj T‰W bga®fŸ bghUŸfSl‹ 

nk¥ brŒa ga‹gL»wJ?

m. name = = object M. name : : object
ï. object : = name <. name : = object
 [Éil. <. name : = object]

9. rÇahd kâ¥ig bgWtj‰fhf kh¿fŸ 

tÇirÆš bghUSl‹ nk¥ brŒa¥gl nt©L« 

v‹gij tiuaW¥gJ vJ?

m. tiubašiy M. ïilKf«

ï. F¿¥òfŸ <. bra‰TW

 [Éil. m. tiubašiy]

10. ã‹tUtdt‰WŸ vªj Éâ tiubašiy 

njl¥glnt©oa tÇiria Ô®khÅ¡f¥ 

ga‹gL»wJ?

m. LEGB M. LGEB
ï. LBEG <. LGBE
 [Éil. m. LEGB]

11. ã‹tU« T‰Wfis go¤J tiubašiy 

goÃiy KiwÆš g£oaÈLf.

(i)  cŸËiz bra‰TWfËš cŸs 

K‹dnu tiuaW¡f¥g£l bga®fshF«.

(ii)  ï d ¡ F G É ‰ F  c Ÿ n s 

tiuaW¡f¥g£lit

(iii)  ã ‹ d y h d  b r a ‰ T W f S ¡ F Ÿ 

tiuaW¡f¥g£lit

(iv) nkšÃiyÆš tiuaW¡f¥g£lit.

m. 3, 2, 1, 4 M. 1, 4, 2, 3

ï. 2, 3, 1, 4 <. 2, 3, 4, 1

 [Éil. <. 2, 3, 4, 1]

12. el¥ò bra‰T¿š tiuaW¡f¥g£l kh¿fis¡ 

F¿¡F« tiubašiy vJ?

m. cŸsik M. KGjshÉa

ï. ïiz¡f¥g£l <. cŸËizªj

 [Éil. m. cŸsik]

13. ã‹tUtdt‰WŸ kh¿Æ‹ bgaiu KjÈš 

gh®itÆL« tiubašiy vJ?

m. KGjshÉa M. ïiz¡f¥g£l

ï. cŸËizªj <. cŸsik

 [Éil. <. cŸsik]

rÇahd Éilia¤nj®î brŒaî«  (1 kâ¥bg©)

1. ã‹tU« vjÅ‹ mQ»ašig tiubašiy 

F¿¡F«?

m. kh¿fŸ M. msòU¡fŸ

ï. bra‰TWfŸ <. ïitbašyh«

 [Éil. <. ïitbašyh«]

2. ÃuÈ‹ vªj¥ gFâia mQf mšyJ 

ga‹gL¤j Koí« v‹gij¡ F¿¥gJ.

m. tiubašiy M. ïilKf«

ï. msòU¡fŸ <. bra‰TWfŸ

 [Éil. m. tiubašiy]

3. ã‹tUtdt‰WŸ vJ Ãidtf¤âš cŸs 

xU bghUË‹ KftÇahF«?

m. bra‰TWfŸ M. bra‰F¿fŸ

ï. kh¿fŸ <. tiubašiy

 [Éil. ï. kh¿fŸ]
4. kh¿fS¡F bghJthf v¤jid kâ¥òfŸ 

ïU¡f Koí«?

m. ïu©L M. eh‹F

ï. üW <. x‹W¡F nk‰g£l

 [Éil. <. x‹W¡F nk‰g£l]

5. kh¿ k‰W« bghUis ãiz¡F« F¿pL 

brašF¿ vJ?
m. = M. != ï. := <. ==

 [Éil. ï. :=]

6. ã‹tUtdt‰WŸ mid¤J nk¥ã§fisí« 

namespaces cl‹ f©fhÂ¥gJ vJ?

m. Ãuyh¡fbkhÊ M. ïilKf§fŸ

ï. tiubašiy <. kh¿fŸ

 [Éil. m. Ãuyh¡fbkhÊ]

7. ã‹tUtdt‰WŸ vJ kh¿Æ‹ bgaiu 

bghUSl‹ nk¥ã§ brŒtj‰fhd 

bfhŸfydhF«?

m. ïilKf« M. tiubašiy

ï. namespaces <. juî

 [Éil. ï. namespaces]
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14. ã‹tU« ÃuÈš kh¿ ‘a’-É‹ tiubašiy 

vJ?

 Disp( ):
 a:=7
    print a
 Disp( )
m. KGjshÉa M. ïiz¡f¥g£l

ï. cŸsik <. cŸËizªj

 [Éil. ï. cŸsik]

15. ÃuÈ‹ mid¤J bra‰TWfS¡F« btËna 

m¿É¡f¥g£l kh¿fŸ vd¥gLtJ _______ 
vd¥gL«.

m. cŸsik kh¿fŸ

M. ïiz¡f¥g£l kh¿fŸ

ï. KGjshÉa kh¿fŸ

<. cŸËizªj kh¿fŸ

 [Éil. ï. KGjshÉa kh¿fŸ]

16. ã‹tU« vj‹ tiubašiy kh¿fis 

ÃuÈ‹ mid¤J bra‰TWfS¡F c£òwK«, 

btË¥òwK« mQf Koí«?

m. cŸsik M. KGjshÉa

ï. ïiz¡f¥g£l <. cŸËizªj

 [Éil. M. KGjshÉa]

17. ã‹tU« ÃuÈš T‰W (1) -‹ btËpL v‹d?

 a:= 10
 Disp( )
 a:= 7
    print a
 Disp( )
    print a ------- (1)
m. 710 M. 107 ï. 7 <. 10

 [Éil. <. 10]

18. xU bra‰T¿‹ cŸns k‰bwhU bra‰TW 

mil¡f¥g£oUªjhš mJ v›thW 

miH¡f¥gL«?

m. ã‹dyhd bra‰TW

M. ïiz¡f¥g£l bra‰TW

ï. KGjshÉa bra‰TW

<. cŸËizªj bra‰TW

 [Éil. m. ã‹dyhd bra‰TW]

19. xU cŸbra‰TwhdJ, btË bra‰T¿DŸ 

cŸs kh¿fis mQf Koªjhš mJ vªj 

tiubašiyia F¿¡F«?

m. cŸsik

M. mil¡f¥g£l (m) ïiz¡f¥g£l

ï. KGjshÉa

<. cŸËizªj

 [Éil. M. mil¡f¥g£l (m) 

 ïiz¡f¥g£l]

20. Ãuyh¡f bkhÊÆ‹ üyf bra‰T¿DŸ 

tiuaW¡f¥g£l kh¿ ã‹tU« vªj 

tiubašiyia¡ bfh©LŸsJ?

m. ïiz¡f¥g£l M. cŸsik

ï. KGjshÉa <. cŸËizªj

 [Éil. <. cŸËizªj]

21. ã‹tUtdt‰WŸ vJ ÃuÈš xU gFâia 

F¿¡F«?

m. ïilKf« M. tiubašiy

ï. bjhFâ <. JizÃuš

 [Éil. ï. bjhFâ]

22. xU fÂ¥bgh¿ Ãuiy gy Jiz Ãušfshf 

ãÇ¡F« brašKiw vd¥gLtJ.

m. bjhFâ Ãuyh¡f«

M. bghUŸneh¡F Ãuyh¡f«

ï. ïilKf Ãuyh¡f«

<. tiubašiy Ãuyh¡f«

 [Éil. m. bjhFâ Ãuyh¡f«]

23. bjhFâ Ãuyh¡f¤â‰fhd vL¤J¡fh£L

(i) brašKiwfŸ

(ii) Jiz ÃušfŸ

(iii) bra‰TWfŸ

m. i k‰W« ii M. ii k£L«

ï. i, ii k‰W« iii <. ii k‰W« iii
 [Éil. ï. i, ii  k‰W« iii]

24. ã‹tUtdt‰WŸ vJ juî, jftš k‰W« 

jU¡f brayh¡f¤ij¡ bfh©LŸsJ?

m. tiubašiy M. bjhFâ

ï. bghUŸ <. ïilKf«

 [Éil. M. bjhFâ]
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25. ã‹tUtdt‰WŸ xU ghJfh¥ò 

bjhÊšE£gkhf fUj¥gLtJ vJ?

m. mQfš f£L¥ghL

M. mQfš tiubašiy

ï. mQfš bjhF¥ò

<. mQfš bk‹bghUŸ

 [Éil. m. mQfš f£L¥ghL]

26. juit mQFtj‰fhd F¿¥ãl¥g£l f£L¥ghL 

v‹gJ

m. mQfš bjhF¥ò

M. mQfš bk‹bghUŸ

ï. mQfš tiubašiy

<. mQfš f£L¥ghL

 [Éil. <. mQfš f£L¥ghL]

27. ã‹tU« vjid bfh©L bghUŸ neh¡F 

bkhÊfŸ ïd¡FG cW¥òfË‹ mQfiy¡ 

f£L¥gL¤J»wJ?

(i) Private
(ii) Public
(iii) Protected
m. i k‰W« ii M. ii k‰W« iii
ï. i, ii k£L« iii <. i k£L«

 [Éil. ï. i, ii k‰W« iii]

28. ã‹tU« vªj cW¥òfis ïd¡FGÉ‰F 

btËna ïUªJ mQfKoahJ?

m. Private M. Protected
ï. Public <. Enclosed
 [Éil. m. Private]

29. ã‹tU« vjid bfh©L ïd¡FG 

cW¥òfis mQfKoahJ?

m. Public M. Protected
ï. Public <. Global
 [Éil. <. Global]

30. ïd¡FGÉ‰F btËna cŸs cW¥òfis 

mQf¡Toa mQfš f£L¥ghL áw¥ò brhš 

vJ?

m. Private M. Protected
ï. Public <. Global
 [Éil. ï. Public]

31. ã‹tU« vj‹ bfhŸifia cWâ¥gL¤J»wJ 

Private juîfŸ k‰W« Public tÊ 

KiwfS¡fhd V‰ghL?

m. kuòÇk« M. gšYUth¡f«

ï. ciwbghâah¡f« 

<. mUgkh¡f«

 [Éil. ï. ciwbghâah¡f«]

nfho£l ïl¤ij Ãu¥òf  

1. kh¿Æ‹ bgaiu xU bghUSl‹ ãiz¡F« 

brašKiw v‹gJ _______.
m. tiubašiy M. nk¥ã§

ï.	 ïilKf«	 <.	 brašgL¤Jjš

 [Éil. M. nk¥ã§]

2. _______ tiubašiy v‹gJ mJ 

F¿KiwÆš v§F òy¥gL»wnjh mšyJ 

fhz¥gL»w gFâahF«.

m. juÉ‹ M. kh¿Æ‹

ï. juî tifÆ‹ <. bra‰T¿‹

 [Éil. M. kh¿Æ‹]

3. xU kh¿ F¿KiwÆš ga‹gL« neu« _______ 
vd miH¡f¥gL«.

m. end time M. life time
ï. scope time <. visible time
 [Éil. M. life time]

4. _______ tifahd tiubašiyfŸ cŸsd.

m. ïu©L M. eh‹F

ï. _‹W <. MW

 [Éil. M. eh‹F]

5. ã‹tUtdt‰WŸ ____________ v‹gJ 

tiubašiy »ilahJ

m. Local M. Enclosed
ï. List <. Global
 [Éil. ï. List]

6. _________ jÅahf bjhF¡f¥g£L üyf¤âš 

nrÄ¡f¥gL«

m. g©ãašfŸ M. tiubašiyfŸ

ï. bjhFâfŸ <. bra‰TWfŸ

 [Éil. ï. bjhFâfŸ]
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7. _________ tifahd mQfš f£L¥ghL 

áw¥òbrh‰fŸ cŸsd.

m. ïu©L M. _‹W

ï. eh‹F <. MW

 [Éil. M. _‹W]

8. _________ f£L¥ghL cW¥òfŸ mªj ïd¡FG 

k‰W« mj‹ Jiz ïd¡FG¡fshš 

mQf¥glyh«.

m. Private M. Protected
ï. Public <. Enclosed
 [Éil. M. Protected]

9. ig¤jhÅš jhdikthf ïd¡FGÉ‹ 

mid¤J cW¥òfS« _______ Mf cŸsd.

m. Private M. Protected
ï. Public <. Function
 [Éil. ï. Public]

10. C++ k‰W« Java bkhÊÆš, jhdikthf 

_________ cW¥òfS« cŸsd.

m. Private M. Protected
ï. Public <. Enclosed
 [Éil. m. Private]

11. ÃušfŸ x‹W mšyJ mj‰F nk‰g£l jÅ¤J 

cUth¡f¥g£l _______ mik¡f¥gL»wJ.

m. mQfšf£L¥g£lhš

M.	 ciubghâah¡f¤jhš

ï. bjhFâfshš

<. ïd¡FG cW¥òfshš

 [Éil. ï. bjhFâfshš]

jtwhd T‰iw¡ f©l¿f

1. (i)  Ãuyh¡f bkhÊÆš gytifahf 

tiubašiyfŸ cŸsd.

(ii)  ïiz¡f¥g£l tiubašiy v‹gJ xU 

KGjshÉa tiubašiy

(iii)  cŸsik tiubašiy el¥ò bra‰T¿š 

tiuaW¡f¥g£l kh¿fis F¿¡F«.

(iv)  cŸËizªj tiubašiyia bjhFâ 

tiubašiy v‹W« miH¡fyh«.

m. i, iii k‰W« iv M. ii k‰W« iii
ï. i k‰W« ii <. iii k£L«

 [Éil. ï. i k‰W« ii]

rÇahd T‰iw¡ f©l¿f

1. (i) ÃuÈ‹ xU gFâna bjhFâahF«

(ii)  xU fÂ¥bgh¿ Ãuiy gy Jiz 

Ãušfshf ãÇ¡F«brašKiwna bjhFâ 

Ãuyh¡f« vd¥gL«.

(iii)  Public cW¥òfis ïd¡FGÉ‰F btË-

na ïUªJ mQf ïayhJ.

(iv)	 	ig¤jhÅš	 jhdikthf	 ïd¡F-

GÉ‹	mid¤J	cW¥òfS«	 Public 
cW¥òfshf cŸsd.

m. i k‰W« ii M. ii k‰W« iii
ï. ii k‰W« iv <. i, ii k‰W« iv
 [Éil. <. i, ii k‰W« iv]

bghUªjhj x‹iw nj®ªbjL¡f

1. m.   Local          M.     Enclosed
ï. Global <. Protected
 [Éil. <. Protected]

2. m.   C++           M.    C
ï. Java <. Python
 [Éil. M. C]

3. m.   Public                    M.    Local
ï. Private <. Protected
 [Éil. M. Local]

FW Édh¡fŸ  (2 kâ¥bg©fŸ)

1. bra‰TW¡F cŸns cŸs kh¿fËš V‰gL« 
kh‰w§fŸ bra‰TWî¡F btËna vªj 
kh‰w¤ij V‰gL¤jhJ? V‹?

Éil. ÃuÈš tiuaW¡f¥g£l x›bthU 

kh¿í« KGjshÉa tiubašiyia¡ 

bfh©LŸsd. xU Kiw tiuaW¡f¥g£lhš, 

ÃuÈ‹ x›thU gFâí« mªj kh¿ia mQf 

Koí«. Mdhš, xnu xU tiuaiw¡FŸ 

kh¿fË‹	tiubašiy	c£gL¤JtJ	áwªj	

tÊKiw MF«. ïâš vâ®ghuhj Éjkhf 

bra‰TW¡F cŸns cŸs kh¿fËš 

V‰gL« kh‰w§fŸ bra‰TWî¡F btËna 

vªj	kh‰w¤ijí«	V‰gL¤jhJ.
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2. kh¿fŸ v‹whš v‹d?

Éil. kh¿fŸ	Ãidtf¤âš	cŸs	xU	bghUË‹	

KftÇahF«.

3. kh¿Æ‹ tiubašiy v‹gJ v‹d?

Éil. kh¿Æ‹ tiubašiy v‹gJ mJ 

F¿KiwÆš v§F òy¥gL»wnjh mšyJ 

fhz¥gL»wnjh mªj¥ gFâahF«. mij 

mQFtj‰F vªj K‹bdh£ilí« 

ga‹gL¤j	nt©oa	mtáaÄšiy.

4. xU kh¿Æ‹ thœehŸ v‹whš v‹d?

Éil. xU kh¿ F¿KiwÆš ga‹gL« neunk 

mjDila thœehŸ ‘Life Time’ vd¥gL«.

5. LEGB ÉâKiwÆ‹ ga‹ ahJ?

Éil. LEGB Éâ tiubašiy njl¥gl nt©oa 

(Scope resolution) tÇiria Ô®khÅ¡f¥ 

ga‹gL»wJ. 

6. tiubašiyÆ‹ bga®fis g£oaÈLf.

Éil. 

cŸsik Local (L) tiubašiy

ïiz¡f¥g£l Enclosed (E) tiubašiy

KGjsÉa Global (G) tiubašiy

cŸËizªj Built-in (B) tiubašiy

7. ÑnH cŸs ÃuÈ‹ btËp£il vGJf.

KGÃuš

Éil. ÃuÈ‹ btËpL 

7

8. ïd¡FG cW¥òfË‹ mQfiy¡ 
f£L¥gL¤J« áw¥ò brh‰fis vGJf.

Éil. bghUŸ neh¡F bkhÊfŸ private, protected, 
public v‹D«	áw¥ò¢	brh‰fis¥	ga‹gL¤â	
ïd¡FG cW¥òfË‹ mQfiy¡ 
f£L¥gL¤J»wJ.

9. bjhFâ Ãuyh¡f« v‹gJ v‹d?

Éil. xU fÂ¥bgh¿ Ãuiy gy Jiz Ãušfshf 
ãÇ¡F« brašKiwna bjhFâ Ãuyh¡f« 
vd¥gL«.

   Disp ( ) 

Disp( ):
a:=7

print a

10. ÑnH cŸs ÃuÈ‹ btËp£il vGJf.

KGÃuš

Éil. ÃuÈ‹ btËpL

 7
 10

áW Édh¡fŸ  (3 kâ¥bg©fŸ)

1. cŸËizªj tiubašiy v‹gJ v‹d?

Éil. (i)  Ãušbga®¥ã mšyJ bjhF¥ghiz 

bjhl§F« bghGJ cŸËizªj 

tiubašiyahdJ Ãuš 

tiubašiyÆš V‰fdnt 

bfhL¡f¥g£l	 mid¤J	 bga®fisí«	

bfh©oU¡F«. 

(ii) Ãuyh¡f bkhÊÆ‹ üyf 

bra‰T¿DŸ tiuaW¡f¥g£l 

kh¿ mšyJ bjhFâ cŸËizªj 

tiubašiyia¡ bfh©LŸsJ. 

(iii) ïitfŸ, üyf nfh¥òfŸ ÃuÈš 

brašgl bjhl§»aîl‹ ïw¡f¥gL«.

2. bjhFâ - áWF¿¥ò tiuf.

Éil. (i)  ÃuÈ‹ xU gFâna bjhFâahF«. 

ÃušfŸ x‹W mšyJ mj‰F nk‰g£l 

jÅ¤J	 cUth¡f¥g£l	 bjhFâfshš	

mik¡f¥gL»wJ. 

(ii) xU bjhFâ bjhl®òila gy T‰Wfis 

bfh©LŸsJ. 

(iii) jÅ¤j	 ÃiyÆš	 bjhFâfŸ	

rÇahf ntiy brŒ»wJ k‰W« ãw 

bjhFâfnshL xU§»iz¡f¥gL»wJ. 

(iv) xU	Ãuiy	vËjh¡fî«,	ãiHâU¤jî«	

mJ bjhFâfshf ãÇ¡f¥g£L btËpL 

bgw¥gL»wJ. 

(v) xU fÂ¥bgh¿ Ãuiy gy Jiz 

Ãušfshf ãÇ¡F« brašKiwna 

bjhFâ Ãuyh¡f« vd¥gL«.

a : = 10

   Disp ( ):
        print a

Disp( ):
a:=7

print a
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3. ã‹tU« áw¥ò¢ brh‰fis g‰¿ F¿¥ò tiuf.

(i) Public
(ii) Protected
(iii) Private

Éil. (i)  Public cW¥òfis ïd¡FGÉ‰F 

btËna ïUªJ« mQf Koí«.

(ii) Protected cW¥òfŸ mªj ïd¡FG 

k‰W« mj‹ Jiz ïd¡FG¡fshš 

mQf¥glyh«.

(iii) Private cW¥òfis ïd¡FGÉ‰F 

btËna ïUªJ mQf KoahJ. 

ïd¡FGÉ‰F cŸns k£L«jh‹ 

ifahs Koí«.

4. kh¿fË‹ tiubašiy g‰¿ F¿¥ò tiuf.

Éil. (i)  cŸsik tiubašiy el¥ò 

bra‰T¿š tiuaW¡f¥g£l kh¿fis¡ 

F¿¡F«.

(ii)	 ÃuÈ‹	 mid¤J	 bra‰TWfS¡F«	

btËna m¿É¡f¥g£l kh¿fŸ 

KGjshÉa kh¿fŸ vd¥gL«.

(iii) xU bra‰T¿‹ cŸns k‰bwhU 

bra‰TW mil¡f¥g£oUªjhš mJ 

ã‹dyhd bra‰TW vd¥gL«.

(iv) k‰bwhU bra‰TW tiuaiwia, 

j‹DŸ bfh©l xU btË 

bra‰T¿DŸ xU kh¿ 

m¿É¡f¥g£lhš cŸbra‰TwhdJ, 

btË bra‰T¿DŸ cŸs kh¿fis 

mQf Koí«. ïJnt, ïiz¡f¥g£l 

tiubašiy (Enclosed Scope) 
vd¥gL«.

beLÉdh¡fŸ  (5 kâ¥bg©fŸ)

1. mQfš f£L¥ghL - És¡fkhf ÉtÇ¡fî«.

Éil. (i)  mQfš f£L¥ghL v‹gJ fÂÅ 

NHÈš cŸs ts§fis ahbušyh« 

gh®itÆl	 k‰W«	 ga‹gL¤j	 Koí«	

v‹gij	 tiuKiw¥gL¤J«	 xU	

ghJfh¥ò bjhÊšE£gkhF«. ïJ 

ghJfh¥ã‹	xU	mo¥gil¡	fU¤jhF«.	

(ii) bghUS¡fhd	Mg¤ij¡	Fiw¡»wJ.	

mjhtJ mQfš f£L¥ghL v‹gJ 

juit mQFtj‰fhd F¿¥ãl¥g£l 

f£L¥ghlhF«. 

(iii) bghUŸ neh¡F Ãuyh¡f bkhÊÆš 

ïJ mQ»ašò tiuaW¥òfŸ _y« 

brašgL¤j¥gL»wJ.	

(iv) C++ k‰W« Java ngh‹w bghUŸ 

neh¡F bkhÊfŸ private, protected, 
public v‹D« áw¥ò¢ brh‰fis¥ 

ga‹gL¤â	 ïd¡FG	 cW¥òfË‹	

mQfiy¡	f£L¥gL¤J»wJ.	

(v) private cW¥òfis ïd¡FGÉ‰F 

btËna ïUªJ mQf KoahJ. 

ïd¡FGÉ‰F cŸns k£L«jh‹ 

ifahs Koí«.

(vi) public cW¥òfis ïd¡FGÉ‰F 

btËna ïUªJ« mQf Koí«. 

public tÊKiwia brayh¡f mªj 

ïd¡FGÉ‹ bghUŸ njit¥gL»wJ. 

(vii) private juîfŸ k‰W« public tÊ 

KiwfS¡fhd ïªj V‰ghL 

ciw bghâah¡f bfhŸifia 

cWâ¥gL¤J»wJ.	

(viii)  protected cW¥òfŸ mªj ïd¡FG 

k‰W« mj‹ Jiz ïd¡FG¡fshš 

mQf¥glyh«. ïij mQFtj‰F 

ntW vªj brašKiwí« 

mDkâ¡f¥glhJ. 

(ix) ïJ (Child) ïd¡FGÉ‹ kuòÇik 

bg‰w Parent ïd¡FGÉ‹ F¿¥ã£l 

ts§fis	 brašgL¤J»wJ.	 kh¿	

mšyJ tÊKiwÆ‹ mQfiy 

âw«gl	 f£L¥gL¤Jtj‰fhd	 vªj	

Éjkhd	 tÊKiwiaí«	 ig¤jh‹	

bfh©oU¡fÉšiy.

(x) ig¤jh‹	 xU	 kh¿	 mšyJ	

tÊKiwÆ‹ bgaU¡F K‹nd 

x‰iw k‰W« ïu£il mo¡nfhoL« 

tH¡f¤ij¥	 gÇªJiu¡»wJ.	 ïjdhš	

Private k‰W« Protected mQ»ašò 

tiuaW¥ãfŸ áy g©òfis¥ 

ã‹g‰W»‹wd. 

(xi) ig¤jhÅš	jhdikthf	ïd¡FGÉ‹	

mid¤J	 cW¥òfS«	 public 

cW¥òfshfî«, C++ k‰W« Java-Éš 

jhdikthf private cW¥òfshfî« 

cŸsd. 

(xii) ig¤jhÅš	mid¤J	cW¥òfisí«	

ïd¡FGÉ‰F btËÆš ïUªJ 

mQfKoí«. Mdhš, C++ k‰W« 

Java-Éš ï›thW mQf KoahJ.
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bghUsl¡f«

4.1. Ãuš be¿KiwÆ‹ í¡âfŸ - X® m¿Kf«

 4.1.1. be¿KiwÆ‹ g©òfŸ

 4.1.2. be¿Kiwia vGJjš

 4.1.3. be¿Kiw¡F« ÃuY¡F« cŸs ntWghL

 4.1.4. be¿Kiw gF¥ghŒî

4.2. be¿KiwÆ‹ á¡fš

 4.2.1. neuá¡fš (Time complexcity)
 4.2.2. ïlá¡fš (space)

4.3. be¿KiwÆ‹ brašâw‹

 4.3.1.	 	brašâwid¤	Ô®khÅ¡F«	tÊKiw	(Method for  
determining Efficiency)

 4.3.2.	ïl«	neu«	gÇkh‰w«

 4.3.3. Asymptotic F¿pLfŸ

 4.3.4.	áwªj	nkhrkhd	k‰W«	ruhrÇ	ÃiyfË‹	brašâw‹

4.4.  njlš KiwfS¡fhd be¿Kiw

 4.4.1.	 tÇirKiw¤	njlš

 4.4.2.	ïUk¤	njlš

4.5. tÇirah¡f KiwfŸ

 4.5.1.	 FÄÊ	tÇirah¡f	be¿Kiw	(Bubble Sort Algorithm)
 4.5.2. nj®ªbjL¥ò tÇirah¡f« (Selection Sort)
 4.5.3. brUF« tÇirah¡f« (Insection sort)

4.6.	 ïa§F	Ãuyh¡f«

 4.6.1. ignghdhá tÇir (Fibonacci Series) -	X®	vL¤J¡fh£L

 4.6.2.		ignghdhá	RH‰á	be¿Kiw	(Fibonacci) -   

ïa¡F	Ãuyh¡f	KiwÆš

4
ghl« be¿KiwÆ‹ í¡âfŸ
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gFâ - m

rÇahd Éilia¤ nj®ªbjL¡fî« 
 (1 kâ¥bg©)

1. vªj brhš bg®Îa fÂjnkij mò #h~g® 

KfkJ ïã‹-IKrh mš bfsthÇ°Ä bgaÇš 

ïUªJ tªjJ?

m) Flowchart M) Flow
ï) Algorithm  <) Syntax
 [Éil: ï) Algorithm]

2. ã‹tU« tÇirah¡f be¿KiwÆš, vªj 

be¿Kiw¡F Fiwªj v©Â¡ifÆyhd 

ïlkh‰w« njit¥gL«?

m)	 FÄÊ M) Éiuî

ï) x‹¿izªj <) nj®ªbjL¥ò

 [Éil: <) nj®ªbjL¥ò]
3. be¿KiwÆ‹ brašâwid msÉl ïu©L 

K¡»a msåLfŸ vit?

m)	 braÈ	k‰W«	Ãidtf«

M)	 á¡fš	k‰W«	bfhŸssî

ï)	 neu«	k‰W«	ïl«

<)	 juî	k‰W«	ïl«

 [Éil: ï) neu« k‰W« ïl«]
4. tÇirKiw njlš be¿KiwÆ‹ 

á¡fšj‹ik vJ?

m) O(n) M) O(log n)
ï) O(n2) <) O(n log n)
 [Éil: m) O(n)]

5. ã‹tU« tÇirah¡f be¿KiwÆš vJ 

Äfî« Fiwthd nkhrkhd á¡fš j‹ikia 

cilaJ?

m)	 FÄÊ M) Éiuî

ï) x‹¿izªj <) nj®ªbjL¥ò 

 [Éil: ï) x‹¿izªj]
6. ã‹tUtdt‰WŸ vJ Ãiyahd tÇirah¡f 

be¿Kiw mšy?

m) brUFjš M) nj®ªbjL¥ò

ï)	 FÄÊ	 <) x‹¿izªj 
 [Éil: M) nj®ªbjL¥ò]

7. FÄÊ tÇirah¡f¤â‹ Äf¢ áwªj ÃiyÆš 

mj‹ neu á¡fšj‹ik

m) θ (n) M) θ (nlogn)
ï) θ (n2) <) θ (n(logn) 2)
 [Éil: m) θ (n)]

8. Θ v‹w F¿pL asymptotic kâ¥Õ£oš vij¡ 

F¿¡»wJ?

m)	 mo¥gil	Ãiy	 M)	 Äjkhd	Ãiy

ï)	 nkhrkhd	Ãiy	 <) NULL Ãiy

 [Éil: M) Äjkhd Ãiy]
9. xU á¡fš Jiz¢ á¡fšfshf ãÇ¤J 

mjid gy Kiw ga‹gL¤âdhš, mªj á¡fš 

vªj g©ig bgW«?

m) x‹nwhL x‹¿izªj Jiz¢á¡fš

M)	 cfªj	Jiz	f£lik¥ò

ï)	 ÃidÉU¤jš	 <)	 bghwhik

 [Éil: m) x‹nwhL x‹¿izªj 

Jiz¢á¡fš]
10. ïa§F Ãuyh¡f¤âš, V‰fdnt fz¡ÑL 

brŒj kâ¥òfis nrÄ¡F« í¡âia ï›thW 

miH¡fyh«.

m)	 kâ¥ig	nrÄ¡F«	g©ò

M)	 kâ¥ig	nrfÇ¡F«	g©ò

ï)	 ÃidÉU¤jš	 <) glÄlš 

 [Éil: ï) ÃidÉU¤jš]

gFâ - M

mid¤J Édh¡fS¡F« ÉilaË (2 kâ¥bg©fŸ)

1. be¿Kiw v‹whš v‹d?

Éil. xU	 F¿¥ã£l	 braiy	 Ãiwnt‰Wtj‰fhd	

tiuaW¡f¥g£l	 f£lisfË‹	 bjhF¥ò	

be¿KiwahF«.	 bfhL¡f¥g£l	 á¡fiy¤	

Ô®¡F«	goÃiy	cila	brŒKiw	MF«.

2. nghÈ¡ F¿Kiw tiuaiw.

Éil. nghÈ¡	 F¿Kiw	 v‹gJ	 F¿¥ã£l	 braiy	

Ko¥gj‰fhd	 tiuaW¡f¥g£l	 f£lisÆ‹	

bjhFâahF«.

kâ¥ÕL
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3. be¿Kiwahs® v‹gt® ah®?

Éil. be¿Kiwahs® v‹gt® be¿Kiw 

vGJtâš	 âwikahdt®	 všiyí‰wJ	

(finiteness)	 -	 be¿Kiw	 tiuaW¡f¥g£l	

goÃiyfË‹	 v©Â¡if¡F¥	 ãwF	

ÃW¤j¥gl	nt©L«	v‹gij	tiuaW¡»wJ.

4. tÇirah¡f« v‹whš v‹d?

Éil. juî	 f£lik¥ãš	 cŸs	 juîfis	 xU	

F¿¥ã£l	 tÇirÆš	 (VWtÇir	 mšyJ	

ïw§FtÇir)	 xG§FgL¤â	 vGJtj‰F	

tÇirah¡f« v‹W bga®.

5. njlš v‹whš v‹d? mj‹ tiffis vGJf.

Éil. juî	 f£lik¥ãš	 cŸs	 xU	 F¿¥ã£l	

njitg£l	juit	njo¡	f©Lão¤J	vL¡F«	

bra‰gh£o‰F¤	 njlš	 v‹W	 bga®.	 mj‹	

tiffŸ 

(i) tÇirKiw	 njlš	 mšyJ	 bjhl®	

njlš

(ii) ïUk	njlš

gFâ - ï

mid¤J Édh¡fS¡F« ÉilaË (3 kâ¥bg©fŸ)

1. be¿KiwÆ‹ g©ãašòfis¥ g£oaÈLf.

Éil. (i) cŸçL

(ii) btËpL

(iii) všiya‰wJ

(iv) tiuaW¤jš

(v) brašj‹ik

(vi) c©ik¤	j‹ik

(vii) vËik

(viii) FH¥gk‰wJ

(ix) brayh¡f«

(x) ml¡fkhdJ

(xi) rh®g‰wJ

2. á¡fš j‹ik k‰W« tiffis¥ g‰¿ 

Éthâ¡f.

Éil. be¿Kiw f(n)-‹	 á¡fyhdJ,	 mJ	 n 

msÉyhd	cŸç£L	juit	vL¤J¡bfh©L	

ïa§F«	neu«	k‰W«	Ãidtf¤âš	mj‰F	

njit¥gL«	ïl	xJ¡ÑL	bghW¤jJ.

(i) neuá¡fš (Time complexcity): xU 

be¿Kiw	 braiy	 brŒJ	 Ko¡f	

v©Â¡ifna	 be¿KiwÆ‹	

neuá¡fš vd¥gL«.

(ii) ïlá¡fš (space): xU be¿KiwÆ‹ 

brašghL	 Koí«tiu	 mj‰F	

njit¥gL«	Ãidtf	ïlnk	ïl¢á¡fš	

vd¥gL«. be¿Kiw¡F njit¥gL« 

ïl«	 ã‹tU«	ïU	TWfË‹	T£L¤	

bjhifahF«.

  Ãiyahd gFâ: ïJ be¿Kiw¡F 

njitahd	 juî	 k‰W«	 kh¿fis	

nrÄ¡f	 ga‹gL«	 T£L	 ïl¤ij	

tiuaW¡F«. vL¤J¡fh£L Ãuš 

be¿KiwÆš	ga‹gL¤j¥gL«	kh¿fŸ	

k‰W«	kh¿ÈfŸ

  khW« gFâ:	 á¡fÈ‹	 msî	 k‰W«	

RH‰á¡F	 njitgL«	 mid¤J	

kh¿fË‹	 T£l	 ïl¤â‹	 msit	

bghW¤J	 ïJ	 tiuaW¡f¥gL«.	

vL¤J¡fh£lhf:	 v‹w	 kâ¥ã‹	 bjhl®	

bgU¡fis	j‰RH‰á	_y«	f©l¿jš.

3. ïl« k‰W« ïlá¡fšfË‹ ÛJ jh¡f¤ij 

V‰gL¤J« fhuÂfŸ ahit?

Éil. neu« fhuÂ :	 be¿Kiwiw¡F	 bghU¤j¡	

Toa	K¡»a	brašghLfË‹	v©Â¡ifia	

v©Qtj‹	 _y«	 neu«	 msÉl¥gL»wJ,	

tÇirah¡f« be¿ KiwÆYŸs 

bghU¤j§fË‹	v©Â¡if.

ïl fhuÂ : be¿Kiw¡F njit¥gL« Äf 

mâfg£r	 Ãidtf	 ïl¤ij	 fz¡»Ltj‹	

_y«	ïJ	msÉl¥gL»wJ.

4. Asymptotic F¿pL - F¿¥ò tiuf.

Éil. Asymptotic	 F¿pLfŸ	 neu«	 k‰W«	

ïl¢á¡fiyfis¥	 g‰¿a	 m®¤jKŸs	

T‰Wfis¥	 ga‹gL¤J«	 xU	 bkhÊahF«.	

ã‹tU«	 _‹W	 Asymptotic F¿pLfŸ 

be¿KiwÆš	neu¢	á¡fiy¡	F¿¡f	Äfî«	

ga‹gL»wJ.

(i) Big O : be¿KiwÆ‹	Äf	nkhrkhd	

Ãiyia	ÉtÇ¡f	Big O bgU«ghY« 

ga‹gL¤j¥gL»wJ.

(ii) Big Ω: Big Omega, Big O-É‹ 

jiyÑœ	 MF«.	 Big O-asymptotic 
(nkhrkhd	 ÃiyÆš)	 bra‰T¿‹	

c¢r	 tu«igí«,	 Big Omega mj‹ 

Ñœtiuia	F¿¡F«	(áwªj	ÃiyÆš).

(iii)  Big Θ:  be¿KiwahdJ	 Ñœ	 všiy	

=	 nkš	 všiy	 v‹D«	 á¡fiy¡	

bfh©oUªjhš,	 cjhuz¤â‰F  

O (n log n)	 k‰W«	 Ω(n log n),	M»a	

á¡fšfis¡ bfh©LŸsJ vd 
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it¤J¡	 bfhŸnth«.	 c©ikÆš	

mjDila	 á¡fš (n log n),	
v‹gJ	 MF«.	 ïjDila	 m®¤j«	

v‹dbt‹whš be¿KiwÆ‹ 

ïa§F	neu«	Äf¢	áwªj	Ãiy	k‰W«	

Äf	 nkhrkhd	 Ãiy	 M»a	 ïu©L	

ÃiyÆYnk	v¥bghGJ«	n log n Mf 

ïU¡F«.

5. ïa§F Ãuyh¡f¤ij¥ g‰¿ ÚÉ® m¿td 

ahit?

Éil. ïa§F Ãuyh¡f« : 

(i) ïa§F	Ãuyh¡f«	v‹gJ	xU	á¡fY¡F	

Ô®îfhd	tÇirahd	KoîfË‹	_y«	

brašgL¤j¥gL«	 be¿Kiw	 tot	

KiwahF«.

(ii) ïa§F	 Ãuyh¡f	 mQFKiw	

bfhL¡f¥g£l	 á¡fiy	 á¿a	

á¡fšfshf¥	 ãÇ¥gâš	 ãÇ¤J	

if¥g‰Wjš	Kiw	á¡fiy	áW	-	áW	

á¡fyhf	ãÇ¤J	brašgL¤JtjhF«.

(iii) ïa§F	 Ãuyh¡f¤ij	 v§F	 á¡fšfŸ	

cŸsnjh	m§F	ga‹gL¤jyh«.	

(iv) á¡fšfis	 xnu	 khâÇahd	 Jiz	

á¡fšfshf	 ãÇ¥gjdhš,	 mj‹	

_y«	 »il¡F«	 Ô®it	 Û©L«	

ga‹gL¤jyh«.	

(v) bgU«ghY«,	 ïªj	 be¿KiwfŸ	

cfªj	 Ô®thf¥	 ga‹gL¤j¥gL»wJ.	

ifÆš	cŸs	Jiz	á¡fš	Ô®¥gj‰F	

K‹	ïªj	brašKiwahdJ	V‰fdnt	

Ô®î	 fhz¥g£l	 Jiz	 á¡fšfË‹	

Koîfis	Muha	Ka‰á¡F«.	

(vi) Äf¢	áwªj	Ô®it	miltj‰F	Jiz	

á¡fšfË‹	Ô®îfis	x‹¿iz¤jš	

nt©L«.

gFâ - <

mid¤J Édh¡fS¡F« ÉilaË (5 kâ¥bg©fŸ)

1. be¿KiwÆ‹ g©ãašòfis ÉtÇ.

Éil. ã‹tU« g©òfis be¿KiwfŸ 

bfh©oU¡f nt©L«.

1. cŸçL ó{Ía« mšyJ mâf 

v©Â¡ifÆš tH§f¥gl 

nt©L«.

2. btËpL Fiwªjg£r« x‹whtJ 

cUth¡f¥gl nt©L«.

3. všiya‰wJ tiuaW¡f¥g£l 

v©Â¡ifÆyhd 

goÃiyfËš be¿Kiw 

ÃW¤j¥gl nt©L«.

4. tiuaW¤jš mid¤J brašghLfS« 

e‹whf tiuaW¡f¥gl 

nt©L«. vL¤J¡fh£lhf, 

ó{Ía« _y« tF¤jš 

mšyJ vâ®k v©Q¡F 

t®¡f _y¤ij 

fz¡»Ljš M»a 

brašghLfŸ V‰W¡ 

bfhŸs KoahjJ MF«.

5. brašj‹ik x›bthU f£lisfS« 

âw«gl el¤j¥gl 

nt©L«.

6. c©ik¤ 

j‹ik

be¿KiwfŸ ãiH 

ïšyhjjhf ïU¡f 

nt©L«.

7. vËik brašgL¤Jtj‰F Äf 

vËjhf ïU¡f nt©L«.

8. FH¥gk‰wJ be¿KiwahdJ 

bjËthfî« 

FH¥gk‰wjhfî« ïU¤jš 

nt©L«.mj‹ x›bthU 

goÃiyfS« k‰W« 

mjDila cŸçLfŸ/

btËpLfŸ bjËthdjhf 

ïU¡f nt©L« k‰W« 

xnu xU bghUS¡F 

tÊtF¡f nt©L«.

9. brayh¡f« »il¡f« ts§fis 

it¤J brayh¡f tšyJ.

10. ml¡fkhdJ be¿Kiw bghJthdjhf 

ïU¡f nt©L«. mid¤J 

tifahd cŸçLfisí« 

ifahŸtj‰F vªj 

Ãuyh¡f bkhÊiaí« 

k‰W« ïa¡f mik¥igí« 

rhuhkš ïU¡f nt©L«.

11. rh®g‰wJ be¿KiwahdJ 

goÃiy tÊKiwfis¡ 

bfh©oU¡f nt©L«. 

mJ vªj Ãuyh¡f 

F¿Kiwia rhuhkš 

ïU¡f nt©L«.
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2. tÇirKiw njlš be¿Kiwia Éthâ¡fî«.

Éil. tÇirKiw¤ njlš :	 tÇirKiw¤	 njlš	

mšyJ	 bjhl®	 njlš	 g£oaÈš	 ÉU«ò«	

cW¥ig¡	 f©Lão¡F«	 tiu	 mšyJ	

g£oaš	Koí«	tiu	tÇirÆYŸs	x›bthU	

cW¥òfisí«	rÇgh®¤J,	F¿¥ã£l	kâ¥ig¥	

g£oaÈš	 f©Lão¡F«	 tÊKiwahF«.	

g£oaiy	 tÇir¥gL¤j	 nt©oa	 njit	

ïšiy.

nghÈ F¿Kiw :

(i) for	 kl¡»id¥	 ga‹gL¤â	 mÂÆš	

gaÂ¤jš.

(ii)	 x›bthU	RH‰áÆY«,	ïy¡F	kâ¥ig	

j‰nghija	kâ¥òl‹	x¥ãlî«.

	 *	 	kâ¥òfŸ	 bghU¤jkhf	

ïUªjhš	 mÂÆ‹	 j‰nghija	

R£bl©iz¤	âU¥ã	mD¥ò«.

	 *	 	kâ¥òfŸ	 bghUªjhÉ£lhš	

mÂÆš	 mL¤JŸs	 cW¥ò¡F	

br‹W ÉL«.

(iii)	 bghU¤j«	vJî«	ïšiyba‹whš,	-1	

kâ¥ig¤	âU¥ã	mD¥ò«.

ÑnH	 bfhL¡f¥g£LŸs	 mÂÆš	 25	 v‹w	

v©iz¤	 njLtj‰j‰F,	 tÇirKiw¤	

njlyhdJ	 go¥goahf	 bjhl®	 tÇirÆš	

bfhL¡f¥g£l	mÂÆ‹	Kjš	cW¥ãÈUªJ	

njliy¤	 bjhl§F«.	 njl¥gL«	 cW¥ò	

f©L¥ão¡f¥g£lhš	 mªj	 R£bl©	 âU«g	

mD¥g¥gL«.	 ïšiybaÅš,	 mÂÆ‹	

ïWâ	 R£bl©	 tiu	 njlš	 bjhlU«	 tiu	

njlš	bjhlU«	ïªj	vL¤J¡fh£oš,	v©	25	

R£bl©	3-š	fhz¥gL»wJ.

mÂÆ‹ R£L 0 1 2 3 4

kâ¥òfŸ 10 12 20 25 30

vL¤J¡fh£L 1 : 

Input: values[] = {5, 34, 65, 12, 77, 35}
target = 77
Output: 4
vL¤J¡fh£L 2 :

Input: values[] = {101, 392, 1, 54, 32, 22, 90,   
93}
target = 200
Output: -1 (not found)

3. ïUk¤ njlš v‹whš v‹d? vL¤J¡fh£Ll‹ 

És¡Ff.

Éil. ïUk¤ njlš :

ïUk¤	 njliy	 ghâ	 ïilbtË¤	 njlš	

be¿Kiw	 v‹W«	 miH¡fyh«.	

tÇir¥gL¤j¥g£l	 mÂ¡FŸ	 ïy¡F	

kâ¥ã‹	 ïU¥ãl¤ij¡	 f©Lão¡»wJ.	

ãÇ¤J-if¥g‰Wjš	 be¿Kiwia¥	 nghš	

ïUk¤	 njliy¢	 brŒJ	 kl¡if	 neu¤âš	

Ãiwnt‰w¥gL«.

ïUk¤ njlY¡fhd nghÈ F¿Kiw :

1. ika cW¥ãÈUªJ bjhl§fî« :

(i)  ïy¡F	 kâ¥ò«	 mÂÆ‹	 ika	

cW¥ò«	 Ãf®	 vÅš	 (mjhtJ,	 ika	

ïy¡F	=	cW¥òfË‹	v©Â¡if	/2) 
ika	cW¥ã‹	R£bl©iz¤	âU¥ã	

mD¥ò«.	

(ii) ÃfÇšiy	 v‹whš,	 ika	 cW¥ig	

kâ¥nghL	x¥ãlî«,	

(iii)	 ika	 R£bl©ÂYŸs	 v©	 ïy¡F	

kâ¥ig	 Él	 bgÇaJ	 vÅš,	 ika	

R£bl©Â‰F	 ty¥òw«	 cŸs	

cW¥òfis¤	 nj®ªbjL¤J	 goÃiy	

-1ÈUªJ bjhl§fî«. 

(iv)	 ika	 R£bl©ÂYŸs	 v©	 ïy¡F	

kâ¥ig	 Él	 á¿aJ	 vÅš	 ika	

R£bl©Â‰F	 ïl¥òw«	 cŸs	

cW¥òfis¤	nj®ªbjL¤J	goÃiy	-1	

ÈUªJ bjhl§fî«.

2.	 bghU¤jkhd	 njlš	

f©Lão¡f¥g£lhš,	 bghUªâa	

cW¥ã‹	 R£bl©iz¤	 âU¥ã	

mD¥ò«.

3.	 bghU¤j«	 ïšiybaÅš,	 -1	 v‹w	

kâ¥ig¤	 âU¥ã	 mD¥ò«	 mšyJ	

njlš	 Ãiwnt‰w¥glÉšiy	 v‹w	

jftiy	m¿É¡fî«.

ïUk¤ njlš ïa§F« nfh£ghLfŸ :

(i) ïUk¤njlÈš	 ga‹gL«	 mÂ	

tÇirah¡f«	 brŒa¥g£l	

mÂahfÆU¡f	 nt©L«.	 ïUk¤	

njliy¥	 ga‹gL¤â	 kâ¥ò	

60-‹	 ïU¥ãl¤ij¤	 njLtjhf	

vL¤J¡bfhŸnth«.

10 20 30 40 50 60 70 9080 99
0 1 2  3 4 5 6 7 8 9
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(ii) KjÈš	eh«	mÂÆ‹	ika	cW¥ig	

mid = low + (high - low) / 2 v‹w 

thŒ¥gh£il¥	ga‹gL¤â¤	Ô®khÅ¡f	

nt©L«.	ï§F,	0 + (9 - 0 ) / 2 = 4 (4.5 
Æ‹	 KG	 kâ¥ò	 vL¤J¡bfhŸsî«).	

mjdhš	mÂÆ‹	ika«	4	MF«.

10 20 30 40 50 60 70 9080 99
0 1 2  3 4 5 6 7 8 9

(iii) ï¥bghGJ	 eh«	 4-«	 R£bl©	

ïU¥ãl¤âš	 nrÄ¡f¥g£l	 kâ¥nghL	

njl¥gL«	 kâ¥ig	 (mjhtJ,	 60)	

x¥ãL	 brŒnth«.	 4-«	 R£bl©	

ïU¥ãl¤âš	 cŸs	 kâ¥ghd	 50	

v‹gJ,	ïJ	njl¥gL«	kâ¥ò	»ilahJ.	

njl¥gL«	kâ¥ghdJ	50-Él	mâfkhf	

ïU¥gjhš

10 20 30 40 50 60 70 9080 99
0 1 2  3 4 5 6 7 8 9

(iv) low	 kâ¥ig	 m + 1	 vd	 kh‰¿	 òâa	

mid	 kâ¥ig	 kWgoí«	 f©Lão¡f	

nt©L«.

   low to mid + 1
   mid = low + (high - low) / 2
(v) ï¥bghGJ	ekJ	mid	 kâ¥ò	 7	MF«.	

eh«	 ïU¥ãl«	 7-š	 nrÄ¡f¥g£l	

kâ¥ig	ïy¡F	kâ¥nghL	(mjhtJ	60)	

x¥ãLnth«.

10 20 30 40 50 60 70 9080 99
0 1 2  3 4 5 6 7 8 9

(vi)	 ïU¥ãl«	 7š	 nrÄ¡f¥g£l	 kâ¥ò	

njl¥gL«	 kâ¥ò	 »ilahJ.	 khwhf,	

eh«	njLtij	Él	mâfkhd	kâ¥ghf	

ïU¡»wJ.	 vdnt,	 njl¥gL«	 kâ¥ò	

ïªj	 ïU¥ãl¤ij	 Él	 Fiwthd	

gFâÆš ïU¡f nt©L«.

10 20 30 40 50 60 70 9080 99
0 1 2  3 4 5 6 7 8 9

(vii) vdnt,	 eh«	 mid kâ¥ig¤	 âU«gî«	

fz¡ÑL brŒa nt©L«.

   high = mid -1
   mid = low + (high - low)/2 j‰bghGJ	

mid kâ¥ò	5	MF«.

10 20 30 40 50 60 70 9080 99
0 1 2  3 4 5 6 7 8 9

(viii) eh«	ïU¥ãl«	5-š	cŸs	nrÄ¡f¥g£l	

kâ¥ig	 ïy¡F	 kâ¥nghL	 x¥ÕL	

brŒnth«. ïJ xU rÇahd 

bghU¤jkhF«.

10 20 30 40 50 60 70 9080 99
0 1 2  3 4 5 6 7 8 9

(ix)	 ïy¡F	 kâ¥ò	 60,	 ïU¥ãl«	 5-š	

nrÄ¡f¥g£LŸsJ	 v‹W	 eh«	 Koî	

brŒ»nwh«.	 vL¤J¡fh£lhf,	 ïy¡F	

kâ¥ò	 95	 vÅš,	ïªj	 brašKiw	 -1	

v‹w	kâ¥ig¤	âU¥ã	mD¥ò«.

4. FÄÊ tÇirah¡f be¿Kiwia 

vL¤J¡fh£Ll‹ És¡Ff.

Éil. FÄÊ tÇirah¡f be¿Kiw (Bubble Sort 
Algorithm) :
(i) FÄÊ	 tÇirah¡f«	 xU	 vËikahd	

tÇirah¡f be¿Kiw MF«. tÇir¥ 

gL¤j¥g£l	 g£oaÈ‹	 goÃiyfis	

Û©L«	 Û©L«	 brŒJ,	 x›bthU	

n#ho	mU»YŸs	cU¥gofis	x¥ÕL	

brŒJ,	 tÇirah¡f«	 brŒa¥glhj	

tÇir	 vÅš	 mt‰iw	 ïlkh‰w«	

brŒí«. 

(ii) ïlkh‰w«	 njit¥gL«	 tiu	 mit	

Û©L«	 Û©L«	 g£oaÈl¥gL«.	 ïJ	

g£oaš	tÇirah¡f«	brŒa¥g£LŸsJ	

v‹gij¡ F¿¡F«. 

(iii) ïªj	 x¥Õ£L	 tÇirah¡f«	

be¿KiwÆš	g£oaÈ‹	nkš	gFâÆš	

FÄÊia¥	 nghš	 á¿a	 cW¥òfis	

mik¡F«	 KiwÆdhš	 ïj‰F	 ïªj	

bgaÇl¥g£lJ.	

(vi) ïªj	be¿Kiw	vËikahdjhf	ïUªj	

nghâY«,	 ïJ	 Äfî«	 bkJthdJ	

k‰W«	 brUF«	 tÇirah¡f¤njhL	

(insertion sort)	x¥ÕL	brŒí«	nghJ	ïJ	

rh¤âak‰wjhF«.

(v) n	 cW¥òfis	 bfh©l	 mÂia	

fUâ¡bfhŸsî«	ïlkh‰w	brašKiw	

(swap function)	 kâ¥òfis	ïlkh‰w«	

brŒí«.
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nghÈ F¿Kiw :

(i) Kjš	 cW¥òl‹	 (R£bl©	 =	 0),	

mÂÆ‹	 j‰nghija	 cW¥nghL	

mL¤j	cW¥ig	x¥ÕL	brŒaî«.

(ii)	 j‰nghija	 cW¥ò	 mL¤j	 cW¥ig	

Él	mâf«	vÅš,	mt‰iw	ïlkh‰w«	

brŒaî«.

(iii)	 j‰nghija	 cW¥ò	 mL¤j	 cW¥ig	

Él	 á¿aJ	 vÅš,	 mL¤j	 cW¥ã‰F	

bršyî«	 Û©L«	 goÃiy	 -1ÈUªJ	

bjhl§fî«. {15, 11, 16, 12, 14, 13} 

kâ¥òfnshL	Toa	mÂia	 vL¤J¡	

bfhŸnth«.

(iv) ÑnH	FÄÊ	tÇirah¡f«	bfhL¡f¥g£l	

mÂia	 v›thW	 tÇirah¡f«	

brŒ»wJ	 v‹gj‰fhd	 És¡f¥gl«	

ÑnH	bfhL¡f¥g£LŸsJ.

15 11 16 12 14 13

16 12 14 1315 11

11 15 14 1316 12

11 15 12 14 16 13

11 15 12 14 13 16

11 15 1316 1412

15>11

15>16

16>12

16>14

16>13

 brŒf

brŒf

brŒf

brŒf

brŒf

(iv) vdnt,	 nkny	 F¿¥ãl¥g£LŸsij	

Kjš	RH‰á	glkhF«.	ïnjnghš,	všyh	

RH‰á	 brŒa¥gL«.	 ïWâ	 RH‰á¡F	

ãwF	 tÇirah¡f«	 brŒa¥g£l	

mÂia	 bfhL¡F«.	 mªj	 mÂ	

ï›thW	ïU¡F«.

(v) mij¥nghynt,	 ïu©lhtJ	

RH‰á¡F¥ãwF	 5	 v‹w	 kâ¥ò	

ïu©lhtJ	 ïWâ	 R£bl©Âš	

ïU¤â	 it¡f¥gL«.	 ï¥goahf	 ãw	

kâ¥òfS¡F«	brŒa¥gL«.

11 12 13 14 15 16

5. ïa§F Ãuyh¡f¤â‹ fU¤JUit 

bghU¤jkhd vL¤J¡fh£Ll‹ És¡fî«.

Éil. ïa§F Ãuyh¡f« :

(i) ïa§F	Ãuyh¡f«	v‹gJ	xU	á¡fY¡F	

Ô®îfhd	tÇirahd	KoîfË‹	_y«	

brašgL¤j¥gL«	 be¿Kiw	 tot	

KiwahF«.

(ii) ïa§F	 Ãuyh¡f	 mQFKiw	

bfhL¡f¥g£l	 á¡fiy	 á¿a	

á¡fšfshf¥	 ãÇ¥gâš	 ãÇ¤J	

if¥g‰Wjš	Kiw	á¡fiy	áW	-	áW	

á¡fyhf	ãÇ¤J	brašgL¤JtjhF«.

(iii) ïa§F	 Ãuyh¡f¤ij	 v§F	 á¡fšfŸ	

cŸsnjh	m§F	ga‹gL¤jyh«.	

(iv) á¡fšfis	 xnu	 khâÇahd	 Jiz	

á¡fšfshf	 ãÇ¥gjdhš,	 mj‹	

_y«	 »il¡F«	 Ô®it	 Û©L«	

ga‹gL¤jyh«.	 bgU«ghY«,	 ïªj	

be¿KiwfŸ	 cfªj	 Ô®thf¥	

ga‹gL¤j¥gL»wJ.	

(v) ifÆš	cŸs	Jiz	á¡fš	Ô®¥gj‰F	

K‹	ïªj	brašKiwahdJ	V‰fdnt	

Ô®î	 fhz¥g£l	 Jiz	 á¡fšfË‹	

Koîfis	Muha	Ka‰á¡F«.	

(vi) Äf¢	áwªj	Ô®it	miltj‰F	Jiz	

á¡fšfË‹	Ô®îfis	x‹¿iz¤jš	

nt©L«.

ïa§F Ãuyh¡f¤â‹ goÃiyfŸ :

(i) á¡fšfis á¿a x‹nwhL 

x‹¿izªj Jiz á¡fšfshf¥ 

ãÇ¡f nt©L«.

(ii) á¿a	 Jiz	 á¡fšfË‹	 cfªj	

Ô®it¥	 ga‹gL¤â,	 á¡fÈ‹	 cfªj	

Ô®it	mila	nt©L«.

(iii) ïa§F	 Ãuyh¡f«	 ÃidÉU¤jiy	

(Memoization)	ga‹gL¤J»wJ.

1.  ignghdhá tÇir (Fibonacci Series) - 

X® vL¤J¡fh£L :

(i) ignghdhá tÇirahdJ Kªija 

ïu©L	 v©fis	 T£o	 mL¤jL¤j	

v©fis cUth¡F«. 

(ii) ignghdhá tÇir Fib0	 k‰W«	 Fib1 

M»a	ïu©L	v©fSl‹	bjhl§F«.	

Fib0	 k‰W«	 Fib1	 bjhl¡f	 kâ¥ò	 0,1	
vL¤J¡bfhŸnth«.

This is only for Sample 
for Full Book Order online and Available at all Leading Bookstores

orders@surabooks.com PH: 9600175757 / 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Net                                                   www.TrbTnpsc.com





b
e

¿
K

i
w

Æ
‹

 í
¡

â
f

Ÿ

43

 RuhÉ‹  fÂÅ m¿Éaš  12 M« tF¥ò

ã‹tU« Ãgªjidfis ignghdhá tÇir 

Ãiwnt‰W«:

Fibn = Fibn-1 + Fibn-2

n-‹	 kâ¥ò	 8	 Mf	 cŸsnghJ	 ignghdhá	

tÇir	ï›thW	njh‹W«.

Fib8 = 0 1 1 2 3 5 8 13
2. ignghdhá RH‰á be¿Kiw (Fibonacci) 
- ïa§F Ãuyh¡f KiwÆš ïa¡F Ãuyh¡f 

KiwÆš

KjÈš	 eh«,	 ignghdhá	 tÇir¡F	 RH‰á	

be¿Kiwia	tiuaW¡f	Ka‰á	brŒayh«.

f0=0, f1 =1	vd	bjhl¡f	kâ¥ãU¤jš	nt©L«

goÃiy-1:		Print the initial values of Fibonacci 
f0 and f1

goÃiy-2:		fib ← f0 + f1	 vd	 kâ¥ãU¤jš	

nt©L«

goÃiy-3:	kâ¥ãU¤jš	f0 ← f1, f1 ← fib
goÃiy-4:		ignghdháÆ‹	 mL¤j	 kâ¥ig	

fib fh©ã¡fî«

goÃiy-5:		F¿¥ã£l	 tÇir	 cUthF«	

goÃiy-2	tiu	âU«g¢	brŒjš

cŸçL n = 10

10	ïy¡f	tiu	ignghdhá	be¿Kiw	ÑnH	

bfhL¡f¥g£LŸsJ:

ignghdhá	tÇir	:	0	1	1	2	3	5	8	13	21	34	55

TLjš Édh¡fŸ

rÇahd Éilia¤nj®î brŒaî«  (1 kâ¥bg©)

1. ã‹tUtdt‰WŸ xU F¿¥ã£l braiy 
Ãiwnt‰Wtj‰fhd tiuaW¡f¥g£l 
f£lisfË‹ bjhF¥ò vJ?

m)	 tiubašiy	 M)	 bra‰TW

ï) be¿Kiw  <) mUtkh¡f«

 [Éil: ï) be¿Kiw]
2. ã‹tU« vt‰iw vªjbthU bghU¤jkhd 

Ãuyh¡f bkhÊÆY« brašgL¤j Koí«?

m) be¿Kiw M) tiubašiy

ï)	 mUtkh¡f«	

<) ciubghâah¡f«

 [Éil: m) be¿Kiw]
3. ã‹tUtdt‰WŸ vªj g©ãid be¿Kiw 

ó®¤â brŒa nt©L«?

(i) tiuaW¡F«	j‹ik

(ii) c©ik	j‹ik

(iii) brašâw¤	j‹ik

m) i k‰W« ii M) ii k‰W« iii
ï) ii k£L« <) i, ii k‰W« iii
  [Éil: <) i, ii k‰W« iii]

4. ã‹tU« vJ be¿Kiw g©òfŸ »ilahJ?

m)	 tÇirgL¤Jjš

M)	 tiuaW¡F«	j‹ik

ï)	 c©ik	j‹ik

<)	 brašâw¤	j‹ik

 [Éil: m) tÇirgL¤Jjš]

5. ã‹tU« vt‰¿‹ _y« juî Ã®t»¡f¥gL»wJ 
k‰W« âwikahf ifahs¥gL»wJ?

m) be¿Kiw M) juî	f£lik¥ò

ï) nghÈ¡ F¿Kiw <) Ãuš

 [Éil: M) juî f£lik¥ò]
6. ã‹tUtdt‰WŸ vJ juî f£lik¥ò¡F 

vL¤J¡fh£L »ilahJ?

m)	 mÂfŸ	 M) f£LU¡fŸ

ï) tuples 
<)	 f£L¥gh£L	f£lik¥ò

 [Éil: <) f£L¥gh£L f£lik¥ò]
7. ã‹tUtdt‰WŸ vJ njlš Kiw »ilahJ?

(i) tÇir Kiw (ii) brUF«

(iii) ïUk«	 (iv) nj®ªbjL¥ò

m) i k‰W« ii M) ii k‰W« iii
ï) ii k‰W« iv <) iv k£L«
 [Éil: ï) ii k‰W« iv]

8. ã‹tUtdt‰WŸ vJ tÇirah¡f« Kiw 
»ilahJ?

m)	 FÄÊ	 M)	 ïUk«

ï) Éiuî <) brUF«

 [Éil: M) ïUk«]
9. á¡fiy j®¡fßâahf Ô®¡f cjîtJ vJ?

m) Ãuš M) be¿Kiw

ï)	 tiubašiy	 <)	 cŸçL/btËpL

 [Éil: M) be¿Kiw]
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10. ã‹tUtdt‰WŸ juî f£LU¡fË‹ 
vL¤J¡fh£L vJ?

(i) list (ii) tuples
(iii) dictionary (iv) Arrays
m) i k‰W«	ii M) ii k‰W« iv
ï) i,iii k‰W«	iv <) i, ii, iii k‰W« iv
 [Éil: <) i, ii, iii k‰W« iv]

11. xU be¿Kiwia tiuaW¡F« Kiw v‹gJ 

m) nghÈ¡ F¿Kiw í¡â

M)	 ÃušfËš	í¡â

ï) be¿Kiw í¡â

<)	 juî	f£lik¥ò	í¡â

 [Éil: ï) be¿Kiw í¡â]
12. ã‹tU« vªj be¿Kiw g©ghdJ mid¤J 

tifahd cŸçLfisí« ifahŸtj‰F 
vªj Ãuyh¡f bkhÊiaí« k‰W« ïa¡f 
mik¥igí« rhuhkš ïU¡f nt©L«?

m)	 rh®g‰wJ	 M) brayh¡f«

ï)	 ml¡fkhdJ	 <)	 tiuaW¤jš

 [Éil: ï) ml¡fkhdJ]
13. ã‹tU« vjid bfh©L be¿Kiwia 

vGjyh«?

(i) Ãgªjid (ii) tiubašiy

(iii) ïilKf« (iv) RH‰á

m) ii k‰W« iii M) i k‰W« iv
ï) i k‰W« iii <) ii k‰W« iv
 [Éil: M) i k‰W« iv]

14. ã‹tUtdt‰WŸ bghJthd 
Ãušbe¿Kiwia nj®ªbjL¡fî«?

m) cŸçL →	btËpL	→ braš

M)	 btËpL	→ cŸçL → braš

ï) braš → cŸçL → btËpL

<) cŸçL → braš → btËpL

 [Éil: <) cŸçL → braš → btËpL]
15. jFâ thŒªj cŸç£o‰F vâ®gh®¤j 

btËp£il bfhL¡F« be¿Kiw v‹gJ

m)	 be¿Kiw	Ô®î

M)	 be¿Kiw	f£lik¥ò

ï) be¿Kiw í¡â

<) be¿Kiw gF¥ghŒî

 [Éil: m) be¿Kiw Ô®î]

16. nj®ªbjL¡f¥g£l bkhÊÆš F¿¥ã£l f£lis 
mik¥òfis¡ bfh©L vGj¥gLtJ

m) be¿Kiw M) nghÈ¡ F¿Kiw

ï) braš <) Ãuš

 [Éil: <) Ãuš]
17. ã‹tU« vj‹ _y« Ãuš be¿KiwÆ‹ 

brašâw‹ tiuaW¡f¥gL»wJ?

m)	 neu«,	braš

M)	 neu«,	ïl¢á¡fš

ï)	 tiubašiy,	neu«

<)	 neu«,	ntf«

 [Éil: M) neu«, ïl¢á¡fš]
18. be¿Kiw gF¥ghŒî k‰W« brašâw‹ 

kâ¥ÕLfis v¤jid f£l§fshf ãÇ¡fyh«?

m)	 _‹W	 M)	 eh‹F

ï) ïu©L <) x‹W

 [Éil: ï) ïu©L]
19. be¿KiwÆ‹ brašâw‹ msÉLjš v‹gJ

m)	 ã‹Åa	nrhjid

M)	 K‹d¿É¥ò	kâ¥ÕLfŸ

ï) be¿Kiw í¡â

<) be¿Kiw nrhjid

 [Éil: m) ã‹Åa nrhjid]
20. be¿KiwÆ‹ nfh£ghL brašâw‹ gF¥ghŒî 

v‹gJ

m) be¿Kiw í¡â 

M)	 K‹dË¥ò	kâ¥ÕLfŸ

ï)	 ã‹Åa	nrhjid

<) be¿Kiw gF¥ghŒî

 [Éil: M) K‹dË¥ò kâ¥ÕLfŸ]
21. xU be¿KiwÆ‹ gšntW cŸç£L msî¡fhd 

neu k‰W« ïlá¡fšfË‹ kâ¥ãLtJ v‹gJ

m)	 be¿Kiw	kâ¥ÕL

M) be¿Kiw í¡â

ï) be¿Kiw brašâw‹

<) be¿Kiw gF¥ghŒî

 [Éil: <) be¿Kiw gF¥ghŒî]
22. be¿KiwÆ‹ neu brašâwid msÉLtj‰F 

v¤jid fhuÂfŸ cŸsd?

m) ïu©L M) _‹W

ï) MW <) gšntW

 [Éil: <) gšntW]
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23. be¿Kiw¡F njit¥gL« ïl« ã‹tU« 
v¤jid TWfË‹ T£L¤ bjhifahF«?
m) 4 M) 3 ï) 6 <) 2

 [Éil: <) 2]
24. ã‹tU« vªj fhuÂfis bfh©L be¿Kiw 

brašâw‹ Ô®khÅ¡f¥gL»wJ?

m) neu«/ïl«

M)	 cŸçL/btËpL

ï)	 brašj‹ik/brayh¡f«

<)	 ïl«/tiubašiy

 [Éil: m) neu«/ïl«]
25. ã‹tUtdt‰WŸ be¿Kiw¡F njitahd 

juî k‰w« kh¿fis nrÄ¡f ga‹gL« T£L 
ïl¤ij tiuaW¥gJ vJ?

m) juî gFâ M) Ãiyahd	gFâ

ï)	 khW«	gFâ	 	

<)	 ïit	vJîÄšiy

 [Éil: M) Ãiyahd gFâ]
26. ã‹tUtdt‰WŸ á¡fÈ‹ msî k‰W« 

RH‰á¡F njitgL« mid¤J kh¿fË‹ T£l 
ïl¤â‹ msit bghW¤J tiuaW¡f¥gLtJ 
vJ?

m)	 khW«	gFâ	 M) juî gFâ

ï)	 Ãiyahd	gFâ	 <) juî tif

 [Éil: m) khW« gFâ]
27. 'Ãuš be¿KiwÆš ga‹gL¤j¥gL« kh¿fŸ 

k‰W« kh¿ÈfŸ ã‹tUtdt‰WŸ vjDila 
vL¤J¡fh£L?

m)	 Ãiyahd	gFâ	 M)	 khW«	gFâ

ï) be¿Kiw gFâ <) ntf«/neu« gFâ

 [Éil: m) Ãiyahd gFâ]
28. ã‹tUtdt‰WŸ be¿KiwÆ‹ 

brašâwdhf fUj¥gLtJ?

m) neu«/braš

M)	 neu«/tiubašiy

ï) neu«/ntf« <) neu«/ïlá¡fš

 [Éil: <) neu«/ïlá¡fš]
29. ã‹tUtdt‰WŸ Äf bkJthf brašgL« 

tÇirah¡f be¿Kiw vJ?

m)	 FÄÊ	 M)	 brUF«

ï) nj®ªbjL¥ò <) bjhl®Kiw

 [Éil: m) FÄÊ]

30. ã‹tUtdt‰WŸ vJ be¿KiwÆ‹ neu 
brašâwid msÉLtj‰fhd fhuÂ 
»ilahJ?

m)	 ïaªâu¤â‹	ntf«

M)	 ïa¡f	mik¥ò

ï)	 be¿Kiw	totik¥ò

<) juî bjhFâ

 [Éil: ï) be¿Kiw totik¥ò]
31. v¤jid Asymptotic F¿pLfŸ be¿KiwÆš 

neu á¡fiy¡ F¿¡f ga‹gL»wJ?

m)	 _‹W	 M)	 ïu©L

ï) x‹W <) gšntW

 [Éil: m) _‹W]
32. ã‹tU« vªj F¿pL be¿KiwÆ‹ 

Äf nkhrkhd Ãiyia ÉtÇ¡f 
ga‹gL¤j¥gL»wJ?

m) Big O M) Big Ω
ï) Big Θ <) Big α
 [Éil: m) Big O]

33. ã‹tUtdt‰WŸ asymptotic bra‰T¿‹ 
Ñœtu«ig F¿¥gJ vJ?

m) Big α M) Big Ω
ï) Big O <) Big Θ
 [Éil: M) Big Ω]

34. ã‹tUtdt‰WŸ O(1) v‹gJ vjÅ‹ 
vL¤J¡fh£L?

m)	 áwªj	Ãiy	brašâw‹

M)	 nkhrkhd	Ãiy	brašâw‹

ï)	 ruhrÇ	Ãiy	brašâw‹

<) NULL Ãiy	brašâw‹

 [Éil: m) áwªj Ãiy brašâw‹]
35. ã‹tUtdt‰WŸ O(n) v‹gJ vjÅ‹ 

vL¤J¡fh£L?

m)	 áwªj	Ãiy	brašâw‹

M)	 nkhrkhd	Ãiy	brašâw‹

ï)	 ruhrÇ	Ãiy	brašâw‹

<) NULL Ãiy	brašâw‹

 [Éil: M) nkhrkhd Ãiy brašâw‹]
36. bjhl® njlš v‹gJ

m)	 tÇir	Kiw¤	njlš

M)	 ïUk¤	njlš	 ï) mtru njlš

<) nj®ªbjL¥ò njlš

 [Éil: m) tÇir Kiw¤ njlš]
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37. ïUk¤ njliy v›thW miH¡fyh«?

m) tÇirKiw njlš

M)	 KG	ïilbtË¤	njlš

ï)	 ghâ	ïilbtË¤	njlš

<) bjhl® njlš

 [Éil: ï) ghâ ïilbtË¤ njlš]
38. tÇir¥gL¤j¥g£l mÂ¡FŸ ïy¡F kâ¥ã‹ 

ïU¥ãl¤ij¡ f©Lão¡F« njlš vJ?

m)	 ïUk¤	njlš	

M)	 tÇirKiw¤njlš	

ï) bjhl®njlš <) mtru njlš

 [Éil: m) ïUk¤ njlš]
39. ã‹tUtdt‰WŸ vJ xU vËikahd 

tÇirah¡f be¿Kiw MF«?

m) nj®ªbjL¥ò tÇirah¡f«

M) brUF« tÇirah¡f«

ï)	 FÄÊ	tÇirah¡f«

<) mtru tÇirah¡f«

 [Éil: ï) FÄÊ tÇirah¡f«]
40. ã‹tUtdt‰WŸ g£oaÈš x›bthU 

Kiwí« EiHí« nghJ xnu xU ïlkh‰w« 
brŒí« tÇirah¡f« vJ?

m)	 FÄÊ	 M)	 nj®ªbjL¥ò

ï)	 ïUk«	 <)	 brUF«

 [Éil: M) nj®ªbjL¥ò]
41. mÂÆYŸs mid¤J cW¥òfisí« 

tÇir¥gL¤j¥gL« tiu ïlkh‰wkhdJ 
eilbgW« tÇirah¡f« vJ?

m)	 FÄÊ	 M)	 brUF«

ï) nj®ªbjL¥ò <) ïUk«

 [Éil: ï) nj®ªbjL¥ò]
42. vªj mQFKiwahdJ bfhL¡f¥g£l 

á¡fiy á¿a á¡fšfshf¥ ãÇ¥gâš ãÇ¤J 
if¥g‰Wjš Kiw á¡fiy áW-áW á¡fyhf 
ãÇ¤J brašgL¤JtjhF«?

m) bghUŸneh¡F M) gF¥ghŒî

ï)	 ïa§F	Ãuyh¡f«	<)	 bra‰TW

 [Éil: ï) ïa§F Ãuyh¡f«]

nfho£l ïl¤ij Ãu¥òf  

1. bfhL¡f¥g£l á¡fiy¤ Ô®¡F« goÃiy 
cila brŒKiw v‹gJ ___________.
m)	 tiubašiy	 M) ïilKf«

ï)	 brašgL¤Jjš	 <) be¿Kiw

 [Éil: <) be¿Kiw]

2. nghÈ F¿Kiwia x¤âU¡F« ___________ 
vªj fÂ¥bgh¿ bkhÊÆš nt©LkhdhY« 
brašgL¤jyh«.

m)	 Ãuš	 M)	 tiubašiy

ï) be¿Kiw <) f£lik¥ò

 [Éil: ï) be¿Kiw]
3. be¿Kiw brašâwid __________ K¡»a 

fhuÂfŸ Ô®khÅ¡»wJ.

m)	 _‹W	 M)	 ïu©L

ï) x‹W <) eh‹F

 [Éil: M) ïu©L]
4. xU be¿Kiw braiy brŒJ Ko¡F« 

v©Â¡if v‹gJ ___________.
m) be¿KiwÆ‹ neuá¡fš

M) be¿KiwÆ‹ ïlá¡fš

ï) be¿KiwÆ‹ brašâw‹

<)	 be¿KiwÆ‹	nfh£gh£L	brašâw‹

 [Éil: m) be¿KiwÆ‹ neuá¡fš]
5. xU be¿KiwÆ‹ brašghL Koí«tiu 

mj‰F njit¥gL« Ãidtf ïl« v‹gJ 
_________.
m) be¿KiwÆ‹ neuá¡fš

M) be¿KiwÆ‹ brašâw‹

ï) be¿KiwÆ‹ ïlá¡fš

<)	 be¿KiwÆ‹	tiubašiy

 [Éil: ï) be¿KiwÆ‹ ïlá¡fš]
6. be¿Kiw¡F njit¥gL« ïl« = Ãiyahd 

gFâ + ___________.
m)	 fhuÂ	gFâ	 M)	 ÃiyÆšyh	gFâ

ï)	 khW«	gFâ	 <) juî gFâ

 [Éil: ï) khW« gFâ]
7. n v‹w kâ¥ã‹ bjhl® bgU¡fiy 

j‰RH‰á _y« f©l¿tJ _________ ï‹ 
vL¤J¡fh£L.

m)	 kh¿	gFâ	 M) Ãiyahd	gFâ

ï) juî gFâ <) khW«	gFâ

 [Éil: <) khW« gFâ]
8. be¿KiwÆ‹ _________ v‹gJ be¿Kiw 

ga‹gL¤J« fz¡Ñ£L ts§fË‹ 
v©Â¡ifia tiuaW¡F«.

m) gF¥ghŒî M) brašâw‹

ï)	 brašj‹ik	 <)	 brayh¡f«

 [Éil: M) brašâw‹]
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9. neu« k‰W« ïl¢á¡fš ïit ïu©L« 
be¿KiwÆ‹ _________ Mf fUj¥gl 
nt©L«.

m) gF¥ghŒî M) brašâw‹

ï)	 brašj‹ik	 <)	 brayh¡f«

 [Éil: M) brašâw‹]
10. _____________ F¿pLfŸ neu« k‰w« 

ïl¢á¡fšfis¥ g‰¿a m®¤jKŸs 
T‰Wfis¥ ga‹gL¤J« xU bkhÊahF«.

m) Asymptotic M) Algorithmic
ï) Portability <) feasibility
 [Éil: m) Asymptotic]

11. __________ asymptotic bra‰T¿‹ c¢r 
tu«ig F¿¡F«.

m) Big Ω  M) Big α
ï) Big O <) Big Θ
 [Éil: ï) Big O]

12. ___________ v‹gJ g£oaÈš ÉU«ò« 
cW¥ig¡ f©Lão¡F« tiu tÇirÆYŸs 
x›bthU cW¥òfisí« rÇgh®¤J, 
F¿¥ã£l kâ¥ig¥ g£oaÈš  f©Lão¡F« 
tÊKiwahF«.

m) bjhl® njlš M) ïUk¤	njlš

ï) mtru njlš 

<) nj®ªbjL¥ò njlš

 [Éil: m) bjhl® njlš]
13. ãÇ¤J if¥g‰Wjš be¿Kiwia¥ nghš 

__________ brŒJ kl¡if neu¤âš 
Ãiwnt‰w¥gL«.

m) tÇir Kiw njlš

M)	 KG	ïilbtË¤	njlš

ï) mtru njlš <) ïUk¤	njlš

 [Éil: <) ïUk¤ njlš]
14. xU á¡fY¡F Ô®îfhd tÇirahd 

KoîfË‹ _y« brašgL¤j¥gL« be¿Kiw 
tot Kiw v‹gJ _________.
m)	 ïa§F	Ãuyh¡f«

M)	 bghUŸ	neh¡F	Ãuyh¡f«

ï)	 tiubašiy	Ãuyh¡f«

<) gšYUth¡f«

 [Éil: m) ïa§F Ãuyh¡f«]

15. ïa§F Ãuyh¡f« _______ ga‹gL¤J»wJ.

m)	 bra‰F¿	 M) ÃidÉU¤jš

ï)	 bra‰TW	 <) bghUŸ

 [Éil: M) ÃidÉU¤jš]
16. Big O-É‹ jiyÑœ v‹gJ __________.

m) Big Ω  M) Big α
ï) Big β <) Big Σ
 [Éil: m) Big Ω]

jtwhd T‰iw¡ f©l¿f

1. be¿KiwÆ‹ g©òfis bfh©L, 
ã‹tUtdt‰WŸ jtwhd T‰iw 
f©l¿aî«.

(i)  mid¤J	brašghLfS«	e‹whf	ti-

uaW¡f¥gl nt©L«

(ii)  tiuaW¡f¥g£l	 v©Â¡ifÆyhd	

goÃiyfËš	ÃW¤j¥gl	TlhJ

(iii)  be¿KiwfŸ ãiHfis bfh©L 

ïU¡fyh«

(iv)  b e ¿ K i w a h d J 	 g o Ã i y	

tÊKiwfis¡	bfh©oU¡f	nt©L«

m) i k‰W« ii M) ii, iii k‰W« iv
ï) iii k£L« <) ii k‰W« iii
 [Éil: <) ii k‰W« iii]

rÇahd ïizia f©l¿f

1. ã‹tUtdt‰WŸ rÇahd ïizia 
nj®ªbjL¡fî«.

m) Big O -	áwªj	Ãiy

M) Big Ω -	nkhrkhd	Ãiy

ï) Big Θ -	ruhrÇ	Ãiy

<) Big α -	Kjš	Ãiy

 [Éil: ï) Big Θ - ruhrÇ Ãiy]

jtwhd ïizia f©l¿f

1. ã‹tUtdt‰WŸ jtwhd ïizia 
nj®ªbjL¡fî«.

m) Big O -	nkhrkhd	Ãiy

M) Big α -	Kjš	Ãiy

ï) Big Ω - áwªj	Ãiy

<) Big Θ -	ruhrÇ	Ãiy

 [Éil: M) Big α - Kjš Ãiy]
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FW Édh¡fŸ  (2 kâ¥bg©fŸ)

1. juî f£lik¥ã‹ áy vL¤J¡fh£Lfis 
vGJf.

Éil. juî	 f£lik¥ò¡F	vL¤J¡fh£L :	mÂfŸ	

f£LU¡fŸ,	List, tuples, dictionary.
2. Ãuš be¿Kiw Ô®î v‹whš v‹d?

Éil. jFâ	 thŒªj	 cŸç£o‰F	 vâ®gh®¤j	

btËp£il	 bfhL¡F«	 be¿Kiwna	 "Ãuš	

be¿Kiw	Ô®î"	vd¥gL«.

3. Ãuš be¿KiwÆ‹ brašâw‹ v›thW 
tiuaW¡f¥gL»wJ?

Éil. fÂÅ	 ts§fŸ	 tu«ò¡F£g£lJ.	 neu«	

k‰W«	 ïl¢á¡fšfis	 ga‹gL¤Jtj‹	

_y«	 Ãuš	 be¿KiwÆ‹	 brašâw‹	

tiuaW¡f¥gL»wJ.

4. xU brašgh£o‹ ïa§F neu« v›thW 
tiuaW¡f¥gL»wJ?

Éil. gšntW brašghLfSila ïa¡f 

neu¤njhL	 be¿Kiw	 gF¥ghŒî	

bjhl®òilaJ.	 x›bthU	 brašgh£o‰fhf	

brašgL¤j¥gL«	 fÂÅ	 f£lisfË‹	

v©Â¡if	 _y«	 brašgh£o‹	 ïa§F	

neu«	tiuaW¡f¥gL»wJ

5. be¿Kiw gF¥ghŒî v‹gJ v‹d?

Éil. xU	 be¿KiwÆ‹	 gšntW	 cŸç£L	

msî¡fhd	 neu	 k‰W«	 ïl	 á¡fšfË‹	

kâ¥ãLtJ	be¿Kiw	gF¥ghŒî	MF«.

6. be¿Kiw gF¥ghŒî k‰W« brašâw‹ 
kâ¥ÕLfis v¤jid f£l§fshf ãÇ¡fyh«? 
És¡Ff.

Éil. be¿Kiw	 gF¥ghŒî	 k‰W«	 brašâw‹	

kâ¥ÕLfis	ïu©L	f£l§fshf	ãÇ¡fyh«.

(i) K‹d¿É¥ò (Priori Estimates) 
kâ¥ÕLfŸ: ïJ be¿KiwÆ‹ 

nfh£gh£L	 brašâw‹	 gF¥ghŒî	

MF«.	 btË¥òw	 fhuÂfis	 V‰W¡	

bfh©L be¿KiwÆ‹ braš âw‹ 

ms¡f¥gL»wJ.

(ii) ã‹Åa (Posteriori testing) nrhjid: 

ïJ brašâw‹ msÉLjš MF«. 

ïªj	 gF¥ghŒÉš	 c©ikahd	

òŸË	 Étu§fshd	 ïa§F«	 neu«	

k‰W«	 Ãuš	 be¿Kiw	 Ãiwnt‰w	

njit¥gL«	 ïl«	 M»ait	

nrfÇ¡f¥gL»wJ.

7. be¿KiwÆ‹ brašâwid Ô®khÅ¡F« 
ïu©L fhuÂfŸ ahit?

Éil. (i)	 neu«	fhuÂ	

(ii) ïl«	fhuÂ

8. be¿KiwÆ‹ neu brašâwid 
msÉLtj‰fhd fhuÂfË‹ vL¤Jfh£il 
vGJf.

Éil. be¿KiwÆ‹ neu brašâwid 

msÉLtj‰F	 gšntW	 fhuÂfŸ	 cŸsd.	

vL¤J¡fh£lhf	 xU	 Ãuyh¡f	 bkhÊÆ‹	

mo¥gilÆš	 Ãuiy	 vGâ,	 mjid¢	

brašgL¤â,	 mJ	 ïa¡Ftj‰F	 vL¤J¡	

bfhŸS«	neu¤ij	msÉL«.

9. xU áwªj be¿Kiw v‹gJ v‹d?

Éil. Ãidtf¤âš	 njit¥gL«	 Fiwªj	

ïl¤ijí«	 k‰W«	 mj‹	 f£lisfis	

ïa¡Ftj‰F	 Fiwªj	 neu¤ijí«	

vL¤J¡bfh©L	 btËp£oid	 btËÆL«	

be¿Kiwna	bfhL¡f¥g£l	á¡fiy¤	Ô®¡F«	

áwªj be¿KiwahF«.

10. Asymptotic F¿pLfŸ v‹gJ v‹d?

Éil. Asymptotic	 F¿pLfŸ	 neu«	 k‰W«	

ïl¢á¡fiyfis¥	 g‰¿a	 m®¤jKŸs	

T‰Wfis¥	ga‹gL¤J«	xU	bkhÊahF«.

11. be¿KiwÆ‹ neu¢á¡fiy¡ F¿¡f ga‹gL« 
Asymptotic F¿pLfŸ ahit?

Éil. (i) Big O
(ii) Big Ω
(iii) Big Θ

12. Big Omega - F¿¥ò tiuf.

Éil. Big Omega, Big O-É‹	 jiyÑœ	 MF«. 
Big O-asymptotic	 (nkhrkhd	 ÃiyÆš)	

bra‰T¿‹	 c¢r	 tu«igí«,	 Big Omega 
mj‹	Ñœtiuia	F¿¡F«	(áwªj	ÃiyÆš).

13. ÃidÉU¤jš v‹gJ v‹d?

Éil. ÃidÉU¤jš	 v‹gJ	 xU	 cfªj	 í¡â	

MF«.	 xnu	 khâÇahd	 cŸçL	 Û©L«	

bfhL¡f¥gL«	nghJ,	Äf	ca®ªj	bra‰TW	

miH¥òfË‹	 Koîfis	 nrÄ¤J	 j‰fhÈf	

nrÄ¥ò	 Koîfis	 âU¥ã	 mD¥ã,	 fÂÅ	

Ãušfis	 ntf¥gL¤Jtj‰F	Kj‹ikahf¥	

ga‹gL»wJ.
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14. be¿Kiw bra‰âw‹ v‹gJ v‹d?

Éil. be¿KiwÆ‹ brašâw‹ v‹gJ 

be¿KiwÆ‹ xU g©ghF«. be¿Kiw 

ga‹gL¤J«	 fz¡Ñ£L	 ts§fË‹	

v©Â¡ifnahL	bjhl®òilaJ.

15. tÇirKiw njlš v‹whš v‹d?

Éil. tÇirKiw	 njlš	 mšyJ	 bjhl®	 njlš	

v‹gJ	 g£oaÈš	 xU	 F¿¥ã£l	 kâ¥ig	

f©Lão¤J,	 tÇirÆYŸs	 x›bthU	

cW¥igí«	 nrhâ¤J,	 nt©oa	 cW¥ig¡	

f©Lão¡F« tiu njL« KiwahF«.

16. ïa§F Ãuyh¡f¤â‹ ga‹ ahJ?

Éil. ïa§F	Ãuyh¡fkhdJ	á¡fiy¤	Ô®¤J	á¿a	

Jiz	á¡fšfshf	ãÇ¤J	mj‹ãwF	Û©L«	

mij	ga‹gL¤Jtj‰F	ga‹gL»wJ.

áW Édh¡fŸ  (3 kâ¥bg©fŸ)

1. Ãuš be¿Kiwia¥ ga‹gL¤â âwikahf 
F¿¡f¡Toa juî f£lik¥ã‹ áy K¡»a 
brašfis vGJf.

1. njlš tÇirKiw¤ njlš 

k‰W« ïUk¤njlš _y« 

juî f£lik¥ãš cŸs 

xU cU¥goia¤ njl.

2. tÇirah¡f« xU F¿¥ã£l KiwÆš 

tÊKiwfis¥ 

ga‹gL¤â cU¥gofis 

tÇirgL¤j Kiwfshf 

FÄÊ tÇirah¡f« 

brUF« tÇirah¡f«, 

nj®ªbjL¥ò 

tÇirah¡f« ngh‹wit

3. brUFjš juî f£lik¥ãš xU 

cU¥goia¢ (fis) 

brUFtj‰F.

4. nk«gL¤jJjš juî f£lik¥ãš 

j‰bghGJ cŸs xU 

cU¥goia nk«gL¤j.

5. Ú¡Fjš juî f£lik¥ãš 

j‰bghGJŸs xU cUgo 

(fis) Ú¡f.

2. be¿Kiw í¡â v‹whš v‹d?

Éil. (i)  xU be¿Kiwia tiuaW¡F« 

Kiwia	be¿Kiw	í¡â	v‹»nwh«.	

(ii) bfhL¡f¥g£l	n-‹	bjhl®	bgU¡fiy¡	

fhQ«	 cjhuz¤ij	 vL¤J¡	

bfhŸnth«. 

(iii) bjhl®	 bgU¡fiy¡	 fz¡»L«	

bra‰T¿id	 tiuaW¥gj‹	 _y«	

ïij¢ brŒa Koí«. 

(iv) ãwF,	 njit¥gL«	 RH‰áÆ‹	

v©Â¡if	 tU«	 tiu,	 mªj	

bra‰Tiw	 j‰RH‰á	 bra‰Twhf	

miH¡f nt©L«.

3. xU v©Â‹ t®¡f« (sqare) f©Lão¤J 
mj‹ Éilia fh©ã¥gj‰fhd Ãuš 
be¿Kiwia vGJf. 

Éil. Ãuš	be¿Kiwia	ã‹tUkhW	fhzyh«.

goÃiy	 1	 -	 braiy	 bjhl§fî«	 (start the 
process)
goÃiy	2	-	x-‹	kâ¥ig	cŸËlî«	(get the 
input x)
goÃiy	3	-	x-	‹	t®f¤ij	fz¡»l,	cŸË£l	

kâ¥ig	 bgU¡fî«	 mjhtJ,	 (calculate the 
square by multiplying the input value ie., 
square ← x* x)
goÃiy	4	-	btËp£il	m¿É¡fî«	(display 
the result square)
goÃiy	5		ÃW¤J	(stop)

4. ïa§F neu« msÉl¥gL« fhuÂfis vGJf.

Éil. msÉl¥gL« ïa§F neu« ã‹tU« 

fhuÂfis¥	bghW¤jjhF«:

(i) ïaªâu¤â‹	ntf«

(ii) Ãušbga®¥ã	 k‰W«	 ãw	 fÂÅ	

bk‹bghUŸ	fUÉfŸ

(iii) ïa¡f	mik¥ò

(iv) ga‹gL¤j¥g£l	Ãuyh¡f	bkhÊ

(v) juî bjhFâ

5. ïl« neu« gÇkh‰w« mšyJ neu« Ãidtf« 
gÇkh‰w« v‹gJ v‹d?

Éil. (i)  ïl«	 neu«	 gÇkh‰w«	 mšyJ	 neu«	

Ãidtf«	 gÇkh‰w«	 v‹gJ	 Fiwªj	

neu¤âš	mâfkhd	nrÄ¡F«	ïl¤ij¥	

ga‹gL¤â	 be¿Kiwia	 Ô®¡F«	

tÊahF«.	
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(ii) bfhL¡f¥g£l	 Ãuyh¡f¤â‹	

á¡fiy¤	 Ô®¥gj‰F	 gy	 Éjkhd	

be¿Kiwfis¥	ga‹gL¤jyh«.	

(iii) mâš	 áy	 be¿KiwfŸ	 Äfî«	 neu	

brašâw‹	cilajhfî«	 k‰W«	 áy	

be¿KiwfŸ Äfî« ïl brašâw‹ 

cilajhfî« ïU¡F«. 

(iv) neu«	 /	 ïl«	 gÇkh‰w«	 v‹gJ	

bkJthd	 Ãuš	 ïa§F	 neu¤âš	

Ãidtf¥	 ga‹gh£il¡	 Fiw¡F«	

Ãiyikia	 mšyJ	 mâfkhd	

Ãidtf	 ga‹gh£oš	 ïa§F	

neu¤ij¡	 Fiw¡F«	 Ãiyikia¡	

F¿¥gjhF«.

6. tÇirKiw¤ njlY¡fhd nghÈ F¿Kiwia 
vGJf.

Éil. nghÈ F¿Kiw :

(i) for	 kl¡»id¥	 ga‹gL¤â	 mÂÆš	

gaÂ¤jš.

(ii)	 x›bthU	RH‰áÆY«,	ïy¡F	kâ¥ig	

j‰nghija	kâ¥òl‹	x¥ãlî«.

	 	*	 	kâ¥òfŸ	 bghU¤jkhf	

ïUªjhš	 mÂÆ‹	 j‰nghija	

R£bl©iz¤	âU¥ã	mD¥ò«.

	 	*	 	kâ¥òfŸ	 bghUªjhÉ£lhš	

mÂÆš	 mL¤JŸs	 cW¥ò¡F	

br‹W ÉL«.

(iii)	 bghU¤j«	vJî«	ïšiyba‹whš,	-1	

kâ¥ig¤	âU¥ã	mD¥ò«.

7. ïUk¤ njlY¡fhd nghÈ F¿Kiwia 
vGJf.

Éil. ïUk¤ njlY¡fhd nghÈ F¿Kiw :

1.	ika	cW¥ãÈUªJ	bjhl§fî«	:

(i) ïy¡F	 kâ¥ò«	 mÂÆ‹	 ika	

cW¥ò«	Ãf®	vÅš	(i.e.	mjhtJ,	ika	

ïy¡F	=	cW¥òfË‹	v©Â¡if	/2) 
ika	cW¥ã‹	R£bl©iz¤	âU¥ã	

mD¥ò«.	

(ii) ÃfÇšiy	 v‹whš,	 ika	 cW¥ig	

kâ¥nghL	x¥ãlî«,	

(iii)	 ika	 R£bl©ÂYŸs	 v©	 ïy¡F	

kâ¥ig	 Él	 bgÇaJ	 vÅš,	 ika	

R£bl©Â‰F	 ty¥òw«	 cŸs	

cW¥òfis¤	 nj®ªbjL¤J	 goÃiy	

-1ÈUªJ bjhl§fî«. 

(iv)	 ika	 R£bl©ÂYŸs	 v©	 ïy¡F	

kâ¥ig	 Él	 á¿aJ	 vÅš	 ika	

R£bl©Â‰F	 ïl¥òw«	 cŸs	

cW¥òfis¤	nj®ªbjL¤J	goÃiy	-1	

ÈUªJ bjhl§fî«.

2.	 bghU¤jkhd	 njlš	

f©Lão¡f¥g£lhš,	 bghUªâa	

cW¥ã‹	 R£bl©iz¤	 âU¥ã	

mD¥ò«.

3.	 bghU¤j«	 ïšiybaÅš,	 -1	 v‹w	

kâ¥ig¤	 âU¥ã	 mD¥ò«	 mšyJ	

njlš	 Ãiwnt‰w¥glÉšiy	 v‹w	

jftiy	m¿É¡fî«.

8. FÄÊ tÇirah¡f¤â‹ nghÈ F¿Kiwia 
vGJf.

FÄÊ tÇirah¡f¤â‹ nghÈ F¿Kiw :

(i) Kjš cW¥òl‹ (R£bl©	 =	 0),	
mÂÆ‹	 j‰nghija	 cW¥nghL	

mL¤j	cW¥ig	x¥ÕL	brŒaî«.

(ii)	 j‰nghija	 cW¥ò	 mL¤j	 cW¥ig	

Él	mâf«	vÅš,	mt‰iw	ïlkh‰w«	

brŒaî«.

(iii)	 j‰nghija	 cW¥ò	 mL¤j	 cW¥ig	

Él	 á¿aJ	 vÅš,	 mL¤j	 cW¥ã‰F	

bršyî«	 Û©L«	 goÃiy	 -1ÈUªJ	

bjhl§fî«.

9. nj®ªbjL¥ò tÇirah¡f¤â‹ nghÈ 
F¿Kiwia vGJf.

Éil. nj®ªbjL¥ò tÇirah¡f¤â‹ nghÈ 

F¿Kiw :

(i)	 Kjš	 cW¥ãš	 bjhl§»	 mÂÆš	

cŸs	Äf¢	á¿a	cW¥ig¤	njo,	Kjš	

ïl¤âš	 cŸs	 cW¥nghL	 ïlkh‰w«	

brŒa	nt©L«.	 (mÂÆ‹	R£L	v©	

0-š)

(ii)	 ãwF	 ïu©lhtJ	 ïl¤â‰F	 br‹W,	

Jiz	 mÂÆš	 cŸs	 Äf¢	 á¿a	

cW¥ig	 R£bl©	 1-ÈUªJ	 ïWâ	

R£bl©	tiu	njl	nt©L«.

(iii)	 bfhL¡f¥g£l	 mÂÆš	 ïu©lhtJ	

ïl¤âš	 goÃiy	 2-š	 f©l¿ªj	

cW¥ig	 ïlkh‰w«	 brŒf	 ïlkh‰w«	

mšyJ	 ïJ	 Jiz	 mÂÆ‹	 Kjš	

ïl¤âš	ïU¡F«.

(iv)	 mÂ	 tÇirah¡f«	 brŒa¥gL«	

tiu,	 ïij	 Û©L«	 Û©L«	 brŒjš	

nt©L«.

This is only for Sample 
for Full Book Order online and Available at all Leading Bookstores

orders@surabooks.com PH: 9600175757 / 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Net                                                   www.TrbTnpsc.com





b
e

¿
K

i
w

Æ
‹

 í
¡

â
f

Ÿ

51

 RuhÉ‹  fÂÅ m¿Éaš  12 M« tF¥ò

10. brUF« tÇirah¡f¤â‹ nghÈ F¿Kiwia 
vGJf.

Éil. brUF« tÇirah¡f¤â‹ nghÈ F¿Kiw :

(i) go	Ãiy	1	:	Kjš	cW¥ghf	ïUªjhš,	

mJ	 V‰fdnt	 tÇirah¡f«	

brŒa¥g£lJ.

(ii) go	Ãiy	2	:	mL¤j	cW¥ãid¤	nj®î	

brŒa nt©L«.

(iii) goÃiy	 3	 :	 tÇir¥gL¤j¥g£l	

Jiz¥g£oaYŸs	 cW¥òfnshL	

x¥ÕL	brŒa	nt©L«.

(iv) goÃiy	 4	 :	 tÇir¥gL¤j¥g£l	

Jiz¥g£oaÈYŸs	 mid¤J	

cW¥òfS«	 tÇir¥gL¤j¥gl	

nt©oa	 kâ¥ig	Él	 bgÇa	 kâ¥ghf	

ïUªjhš	 mjid	 ïlkh‰w«	 brŒa	

nt©L«.

(v) go	 Ãiy	 5	 :	 kâ¥ig¢	 brUFjš	

nt©L«.

(vi) go	Ãiy	6	:	g£oaš	tÇirgL¤j¥gL«	

tiu	 ï¢braiy	 Û©L«	 Û©L«	

brŒa nt©L«.

11. ïa§F Ãuyh¡f¤â‹ goÃiyfis vGJf.

Éil. ïa§F Ãuyh¡f¤â‹ goÃiyfŸ :

(i) á¡fšfis á¿a x‹nwhL 

x‹¿izªj Jiz á¡fšfshf¥ 

ãÇ¡f nt©L«.

(ii) á¿a	 Jiz	 á¡fšfË‹	 cfªj	

Ô®it¥	 ga‹gL¤â,	 á¡fÈ‹	 cfªj	

Ô®it	mila	nt©L«.

(iii) ïa§F	 Ãuyh¡f«	 ÃidÉU¤jiy	

(Memoization)	ga‹gL¤J»wJ.

12. ïa§F Ãuyh¡f KiwÆš ignghdhá RH‰á 
be¿KiwÆ‹ goÃiyfis vGJf.

Éil. ignghdhá RH‰á be¿Kiw (Fibonacci) - 

ïa§F Ãuyh¡f KiwÆš ïa¡F Ãuyh¡f 

KiwÆš

KjÈš	 eh«,	 ignghdhá	 tÇir¡F	 RH‰á	

be¿Kiwia	tiuaW¡f	Ka‰á	brŒayh«.

f0=0, f1 =1	vd	bjhl¡f	kâ¥ãU¤jš	nt©L«

goÃiy-1:		Print the initial values of Fibonacci 
f0 and f1

goÃiy-2:		fib ← f0 + f1	 vd	 kâ¥ãU¤jš	

nt©L«

goÃiy-3:	kâ¥ãU¤jš	f0 ← f1, f1 ← fib

goÃiy-4:		ignghdháÆ‹	 mL¤j	 kâ¥ig	

fib fh©ã¡fî«

goÃiy-5:		F¿¥ã£l	 tÇir	 cUthF«	

goÃiy-2	tiu	âU«g¢	brŒjš

cŸçL n = 10

10	ïy¡f	tiu	ignghdhá	be¿Kiw	ÑnH	

bfhL¡f¥g£LŸsJ:

ignghdhá	tÇir	:	0	1	1	2	3	5	8	13	21	34	55

beLÉdh¡fŸ  (5 kâ¥bg©fŸ)

1. áwªj, nkhrkhd k‰W« ruhrÇ ÃiyfË‹ 

brašâw‹ - És¡fkhf vGJf.

Éil. (i)  xU	 mÂÆš	 n-kâ¥òfŸ	 cŸsjhf	

it¤J¡	 bfhŸnth«.	 ïªj	 g£oaÈš	

ïUªJ	 xU	 F¿¥ã£l	 cW¥ig¤	 njl	

nt©L«. 

(ii) be¿KiwahdJ n-cW¥òfis¡ 

bfh©l	 g£oaÈš	 ïUªJ	 njl	

nt©oa	 g£oaÈš	 cŸs	 x›bthU	

cW¥òfnshL	tÇirahf	x¥ÕL	brŒJ	

cU¥òfis	 g£oaÈš	 x›bth‹whf	

mj‹	 Kj‹ik	 cW¥ig	 bfh©L	

x¥ãl nt©L«.

(iii) ïªj	 vL¤J¡fh£oš,	 g£oaÈš	cŸs	

Kjš cW¥ò njl¥gL« cW¥nghL 

bghU¤jkhf	ïUªjhš	mJ	jh‹	Äf¢	

áwªj	ÃiyahF«.	

(iv) ïªj	 ÃiyÆ‹	 brašâwid	 O(1) 
v‹W	 btË¥gL¤jyh«.	 VbdÅš,	

xnu	xU	x¥ÕLjh‹	njit¥gL»wJ.

(v) mij¥nghy,	 ïªj	 vL¤J¡fh£oš,	

g£oaš	KGtj‰F«	br‹W	njodhš,	

mªj	 cW¥ò	 g£oaÈ‹	 ïWâÆš	

f©Lão¡f¥g£lhš	mšyJ	g£oaÈš	

ïšyhkš	 ïUªjhš	 mJjh‹	

nkhrkhd	ÃiyahF«.	

(vi) ïªj	 ÃiyÆ‹	 brašâwid	 O(n) 
v‹W	btË¥gL¤jyh«.	Vbd‹whš,	n 
x¥ÕLfŸ	brŒa¥gL»‹wd.

(vii) mnj	 vL¤J¡fh£Ll‹	 bjhl®ªjhš	

ruhrÇ	 x¥ÕLfË‹	 v©Â¡ifia¡	

f©Lão¥gj‹	_y«	ruhrÇ	ÃiyÆ‹	

brašâwid¥	bgwyh«.	ï§F,

Fiwªjg£r	x¥ÕLfË‹	v©Â¡if	=	1
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mâf¥g£r	x¥ÕLfË‹	v©Â¡if	=	n
f©Lão¡f¥glhj	 cW¥ã‹	 mâfg£r	

x¥ÕLfË‹	v©Â¡if	=	n
vdnt,	 ruhrÇ	 x¥ÕLfË‹	 v©Â¡if	 =	 

(n + 1)2
Mifahš	 ruhrÇ	 ÃiyÆ‹	 brašâwid	

O(n)	v‹W	btË¥gL¤jyh«.

2. be¿KiwÆ‹ á¡fiy g‰¿ ÉÇthf vGJf.

Éil. be¿KiwÆ‹ á¡fš : 

(i) vL¤J¡fh£lhf,	 A	 be¿Kiw,	 n 
cŸç£L	 juÉ‹	 msthf,	 ïU¥ã‹	
A	 ‹	 brašâwid	 ïu©L	 K¡»a	
fhuÂfshd	(time)	neu«	k‰W«	ïl«	
M»ait	Ô®khÅ¡»wJ.

(ii) neu« fhuÂ : be¿Kiwiw¡F 
bghU¤j¡	Toa	K¡»a	brašghLfË‹	
v©Â¡ifia	 v©Qtj‹	 _y«	
neu«	 msÉl¥gL»wJ,	 tÇirah¡f«	
be¿	 KiwÆYŸs	 bghU¤j§fË‹	
v©Â¡if

(iii) ïlfhuÂ (space) : be¿Kiw¡F 
njit¥gL«	 Äf	 mâfg£r	 Ãidtf	
ïl¤ij	 fz¡»Ltj‹	 _y«	 ïJ	
msÉl¥gL»wJ.	 be¿Kiw	 f(n)-
‹	 á¡fyhdJ,	 mJ	 n	 msÉyhd	
cŸç£L	 juit	 vL¤J¡bfh©L	
ïa§F«	 neu«	 k‰W«	 Ãidtf¤âš	
mj‰F	 njit¥gL«	 ïl	 xJ¡ÑL	

bghW¤jJ.

(iv) neuá¡fš (Time complexcity) : xU 

be¿Kiw	 braiy	 brŒJ	 Ko¡f	

v©Â¡ifna	 be¿KiwÆ‹	

neuá¡fš vd¥gL«.

(v) ïlá¡fš (space) : xU be¿KiwÆ‹ 

brašghL	 Koí«tiu	 mj‰F	

njit¥gL«	Ãidtf	ïlnk	ïl¢á¡fš	

vd¥gL«. be¿Kiw¡F njit¥gL« 

ïl«	 ã‹tU«	ïU	TWfË‹	T£L¤	

bjhifahF«.

   Ãiyahd gFâ ïJ be¿Kiw¡F 

njitahd	 juî	 k‰W«	 kh¿fis	

nrÄ¡f	 ga‹gL«	 T£L	 ïl¤ij	

tiuaW¡F«. vL¤J¡fh£L Ãuš 

be¿KiwÆš	 ga‹gL¤j¥gL«	

kh¿fŸ	k‰W«	kh¿ÈfŸ

   khW« gFâ	 á¡fÈ‹	 msî	 k‰W«	

RH‰á¡F	 njitgL«	 mid¤J	

kh¿fË‹	 T£l	 ïl¤â‹	 msit	

bghW¤J	 ïJ	 tiuaW¡f¥gL«.	

vL¤J¡fh£lhf:	 v‹w	 kâ¥ã‹	

bjhl®	 bgU¡fis	 j‰RH‰á	 _y«	

f©l¿jš.

3. be¿KiwÆ‹ brašâw‹ g‰¿ ÉÇthf 

vGJf.

Éil. be¿KiwÆ‹ brašâw‹ :

(i) fÂÅ	 ts§fŸ	 všiy¡F£g£ljhš	

âw«gl	mjid	ga‹gL¤j	nt©L«.	

be¿KiwÆ‹ brašâw‹ v‹gJ 

be¿Kiw	 ga‹gL¤J«	 fz¡Ñ£L	

(computational)	 ts§fË‹	

v©Â¡ifia	tiuaW¡F«.	

(ii) be¿KiwÆ‹,	gF¥ghŒî	mjDila	

ts§fË‹	 ga‹gh£il¥	 bghU¤J	

Ô®khÅ¡f¥gL»wJ.	 gšntW	

ts§fË‹	ga‹gh£o‹	mo¥gilÆš	

be¿KiwÆ‹ brašâwid msÉl 

nt©L«.

(iii) be¿KiwÆ‹	 mâfg£r	

brašâwD¡fhf	 eh«	 ts§fË‹	

ga‹gh£il¡	Fiw¡f	ÉU«ò»nw«.	

(vi) vÅD«,	 bt›ntW	 ts§fshd	

neu«	 k‰W«	 ïl¢á¡fš	M»at‰iw	

neuoahf	 x¥ãl	 KoahJ.	 ïU¥ãD«	

ïit ïu©L« be¿KiwÆ‹ 

brašâwD¡F	fUj¥gl	nt©L«.

brašâwid¤ Ô®khÅ¡F« tÊKiw 

(Method for determining Efficiency) :
(i) be¿KiwÆ‹	 brašâw‹,	

neu¤ijí«,	Ãidtf	ïU¥ãl¤ijí«	

v›thW	 mJ	 âwikahf¥	

ga‹gL¤J»wJ	 v‹gij¥	

bghW¤jjhF«.

(ii) be¿KiwÆ‹ neu brašâwid 

msÉLtj‰F	 gšntW	 fhuÂfŸ	

cŸsd.	 vL¤J¡fh£lhf	 xU	 Ãuyh¡f	

bkhÊÆ‹	 mo¥gilÆš	 Ãuiy	

vGâ,	 mjid¢	 brašgL¤â,	 mJ	

ïa¡Ftj‰F	 vL¤J¡	 bfhŸS«	

neu¤ij	msÉlî«.	

(iii) ï§F,	 msÉl¥gL«	 ïa§F	 neu«	

ã‹tU«	fhuÂfis¥	bghW¤jjhF«:

	 	*	 ïaªâu¤â‹	ntf«

	 	*	 	Ãušbga®¥ã	 k‰W«	 ãw	 fÂÅ	

bk‹bghUŸ	fUÉfŸ
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  * ïa¡f mik¥ò

	 	*	 ga‹gL¤j¥g£l	Ãuyh¡f	bkhÊ

	 	*	 juî	bjhFâ.

(iv) xU	 be¿Kiw	 bfhL¡f¥g£l	 xU	

á¡fiy	 v›thW	 âwDl‹	 Ô®¡»wJ	

v‹gij	f©l¿a	mj‹	ïa¡f	neu«	

v›thW	 mªbe¿KiwÆ‹	 ïašig	

ghâ¡»wJ	v‹gij	f©l¿a	nt©L«.	

(v) vdnt,	 be¿KiwÆ‹	 ïašãš	 xU	

ÃuÈ‹	 brašâwid	 Ô®khÅ¡F«	

mo¥gil	Éâfis	tF¡f	nt©L«.

4. be¿Kiw¡F«, ÃuY¡F« cŸs ntWgh£il 

vGJf.

t.

v©
be¿Kiw Ãuš

1. á¡fiy 

j®¡fßâahf 

Ô®¡f cjî»wJ 

k‰W« ÃuYl‹ 

ntWg£oU¡fyh«.

Ãuš v‹gJ 

Ãuyh¡f bkhÊÆš 

be¿KiwÆ‹ 

btË¥ghlhF«.

2. brašgL¤j¥gL« 

Kiw k‰W« 

totik¥ò E£g« 

M»at‰iw 

bghW¤J ïjid 

tif¥gL¤jyh«.

f£lik¥ò Ãuš 

mQFKiw 

mšyJ bghUŸ 

neh¡F Ãuyh¡f 

mQFKiwia 

ga‹gL¤â ïjid 

brašgL¤j Koí«.

3. be¿Kiw¡F 

F¿¥ã£l 

ÉâKiwfŸ 

»ilahJ 

Mdhš áy 

tÊfh£Ljšfis 

ã‹g‰w nt©L«.

nj®ªbjL¡f¥g£l 

bkhÊÆš 

F¿¥ã£l f£lis 

mik¥òfis¡ 

bfh©L Ãuiy 

vGjyh«.

4. nghÈ F¿Kiwia 

x¤âU¡F« ïij 

vªj fÂ¥bgh¿ 

bkhÊÆš 

nt©LkhdhY« 

brašgL¤jyh«.

Ãuyh¡f bkhÊ¡F 

Äfî« F¿¥ãl¤ 

j¡fjhf Ãuš 

ïU¡f nt©L«.

5. nj®ªbjL¥ò tÇirah¡f« be¿Kiwia 

És¡fkhf vGJf.

Éil. nj®ªbjL¥ò tÇirah¡f« (Selection Sort) :
(i) g£oaÈš	x›bthU	Kiwí«	EiHí«	

nghJ	 xnu	 xU	 ïlkh‰w«	 k£Lnk	

ïU¥gjhš,	ïJ	FÄÊ	tÇirah¡f¤ij	

Él	nk«g£ljhF«.	

(ii) nj®ªbjL¥ò	 tÇirah¡fkhdJ	

fU¤JUÉ‹	 go	 Äfî«	 vËikahd	

tÇirah¡f	be¿KiwahF«.

(iii) ïªj	 be¿Kiw,	 KjÈš	 Äf¢á¿a	

cW¥ig	 mÂÆš	 f©L¥ão¤J	

mjid	 Kjš	 ïU¥ãl¤âYŸs	

cW¥ãš	ïlkh‰w«	brŒí«.	

(iv) ïij¥ngh‹nw	mÂÆYŸs	mid¤J	

cW¥òfisí«	 tÇir¥gL¤j¥gL«	

tiu	ïlkh‰wkhdJ	eilbgW«.

nghÈ F¿Kiw :

(i)	 Kjš	 cW¥ãš	 bjhl§»	 mÂÆš	

cŸs	Äf¢	á¿a	cW¥ig¤	njo,	Kjš	

ïl¤âš	 cŸs	 cW¥nghL	 ïlkh‰w«	

brŒa	nt©L«.	 (mÂÆ‹	R£L	v©	

0-š)

(ii)	 ãwF	 ïu©lhtJ	 ïl¤â‰F	 br‹W,	

Jiz	 mÂÆš	 cŸs	 Äf¢	 á¿a	

cW¥ig	 R£bl©	 1-ÈUªJ	 ïWâ	

R£bl©	tiu	njl	nt©L«.

(iii)	 mÂ	 tÇirah¡f«	 brŒa¥gL«	

tiu,	 ïij	 Û©L«	 Û©L«	 brŒjš	

nt©L«.{13, 16, 11, 18, 14, 15} 
kâ¥òfis¡	 bfh©l	 xU	 mÂia	

vL¤J¡bfhŸnth«.

(iv) nj®ªbjL¥ò	 tÇirah¡f«	

bfhL¡f¥g£l	 mÂia	 v›thW	

tÇirah¡f«	 brŒ»wJ	 v‹gj‰fhd	

És¡f¥gl«	ÑnH	bfhL¡f¥g£LŸsJ.	
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(v) Kjš R‰¿š, Äf¢ á¿a v© 11 MF«. 

vdnt, mJ Kjš ïl¤âš ïU¤â 

it¡f¥gL»wJ.

(vi) Kjš cW¥ig¤ jÉ®¤J, ÛjKŸs 

cW¥òfËš ïUªJ mL¤j Äf¢ á¿a 

cW¥ig¤ njl nt©L«. 

(vii) 13 jh‹ mL¤j Äf¢á¿a v© Mjyhš 

mij ïu©lh« ïl¤âš ïU¤â 

it¡f¥gL»wJ. 

(viii) ãwF 11 k‰W« 13-ia¤ jÉ®¤J 

(VbdÅš mit rÇahd ïl¤âš 

cŸsd) ÛjKŸs cW¥òfËÈUªJ 

mL¤j Äf¢á¿a v©iz _‹wh« 

ïl¤âš ïU¤â it¡f¥gL»wJ. 

(ix) ï›thW mÂahdJ 

tÇir¥gL¤j¥gL« tiu Û©L« 

Û©L« ï¢braš eilbgW«.

6. brUF« tÇirah¡f¤ij g‰¿ És¡fkhf 

vGJf.

Éil. brUF« tÇirah¡f« (Insection sort): 
vËikahd tÇirah¡f be¿ Kiwahd 

ïJ be¿KiwÆ‹ KoÉš ïWâahf 

tÇirah¡f« brŒa¥g£l mÂÆid 

mik¡F«. ïJ mÂÆ‹ ÑœgFâÆš 

tÇirah¡f« brŒa¥g£l Jiz¥ g£oaiy 

v¥bghGJ« mik¤JbfhŸS«.

brUF« tÇirah¡f¤â‹ nghÈ F¿Kiw :

(i) go Ãiy 1 : Kjš cW¥ghf ïUªjhš, 

mJ V‰fdnt tÇirah¡f« 

brŒa¥g£lJ.

(ii) go Ãiy 2 : mL¤j cW¥ãid¤ nj®î 

brŒa nt©L«.

(iii) goÃiy 3 : tÇir¥gL¤j¥g£l 

Jiz¥g£oaYŸs cW¥òfnshL 

x¥ÕL brŒa nt©L«.

(iv) goÃiy 4 : tÇir¥gL¤j¥g£l 

Jiz¥g£oaÈYŸs mid¤J 

cW¥òfS« tÇir¥gL¤j¥gl 

nt©oa kâ¥ig Él bgÇa kâ¥ghf 

ïUªjhš mjid ïlkh‰w« brŒa 

nt©L«.

(v) go Ãiy 5 : kâ¥ig¢ brUFjš 

nt©L«.

(vi) go Ãiy 6 : g£oaš tÇirgL¤j¥gL« 

tiu ï¢braiy Û©L« Û©L« 

brŒa nt©L«.

nkny bfhL¡f¥g£LŸs g£oaÈ‹ 

kâ¥òfis¢ brUF« tÇirah¡f« 

be¿Kiw _y« tÇirah¡f« brŒa¥g£lJ.
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5
ghl« ig¤jh‹ m¿Kf« - 

kh¿fŸ k‰W« bra‰F¿fŸ

myF - 2 - ig¤jh‹ ika¡ fU¤JU¡fŸ

bghUsl¡f«

5.1. m¿Kf«

5.2.	 ig¤jhÅ‹	áw¥g«r§fŸ

5.3.	 ig¤jh‹	Ãuyh¡f«

 5.3.1.	 ClhL«	Kiwik	Ãuyh¡f«

 5.3.2.	ig¤jh‹	Kiwik	Ãuyh¡f«

5.4.	 cŸçL	k‰W«	btËpL	bra‰TWfŸ

 5.4.1. print () bra‰TW

 5.4.2. input()

5.5.	 ig¤jh‹	F¿¥òiu

5.6.	 cŸjŸsš

5.7.	 ÉšiyfŸ

 5.7.1.	 F¿¥bga®fŸ

 5.7.2.	áw¥ò¢	brh‰fŸ

 5.7.3.	bra‰F¿fŸ

 5.7.4.	tu«ò¡F¿fŸ

 5.7.5.	ÃiycUfŸ

5.8.	 ig¤jh‹	juî	tiffŸ

 5.8.1.	 v©	juî	tif

 5.8.2.	óÈa‹	juî	tif

 5.8.3.	ru	juî	tif
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gFâ - m

rÇahd Éilia¤ nj®ªbjL¡fî« (1 kâ¥bg©)

1. ig¤jhid cUth¡»at® ah®?

m) Ç£è

M)	 ifnlh	th‹	nuhõ«

ï)	 ãš	nf£°	 	<) Rªj®	ã¢ir

 [Éil: M) ifnlh th‹ nuhõ«]
2. ït‰WŸ vªj ö©L F¿ Ãuš bga®¥ã 

f£lisfis V‰W bfhŸs jah® ÃiyÆš 
ïU¥gij F¿¡»wJ?

m) >>> M) <<< ï) #	 <) <<
 [Éil: m) >>>]

3. ã‹tU« vªj rhÉ nr®khd« X® òâa 
ig¤jh‹ Ãuiy cUth¡f¥ga‹gL»wJ.

m) Ctrl+C M) Ctrl +F
ï) Ctrl+B	 <) Ctrl+N
 [Éil: <) Ctrl+N]

4. ã‹tU« vªj F¿íU ig¤jh‹ ÃuÈš 
F¿¥òfis cŸçL brŒa ga‹gL»wJ?

m) # M) & ï) @ <) $
 [Éil: m) #]

5. vªj F¿ x‹W¡F nk‰g£l cW¥òfis x‰iw 
tÇÆš m¢áL«

m)	 miu¥òŸË M)	 lhy®

ï)	 fh‰òŸË	 <)	 K ¡ f h ‰ ò ŸË

 [Éil: ï) fh‰òŸË]
6. ã‹tU« vJ ÉšiyfŸ »ilahJ?

m)	 Ãušbga®¥ã	 M)	 F¿¥bga®fŸ

ï)	 áw¥ò¢	brh‰fŸ	 <)	 b r a ‰ F¿ fŸ

 [Éil: m) Ãušbga®¥ã]
7. ã‹tUtdt‰¿š vJ ig¤jh‹ áw¥ò¢ brhš 

»ilahJ?

m) break M) while
ï) continue	 <) operators
 [Éil: <) operators]

8. vªj bra‰F¿ia x¥ÕL bra‰F¿ v‹W 
miH¡f¥gL»wJ?

m)	 fz¡ÑL	 M)	 bjhl®òila

ï)	 jU¡f	 <)	 kâ¥ãU¤jš

 [Éil: M) bjhl®òila]

9. ã‹tUtdt‰¿š vJ jU¡f bra‰F¿ 
»ilahJ?
m) and M) or ï) not	 <) like
 [Éil: <) like]

10. vªj bra‰F¿ Ãgªjid bra‰F¿ v‹W 
miH¡f¥gL»wJ?
m)	 K«k	bra‰F¿ M)	 bjhl®òila	

ï)	 jU¡f	 <)	 kâ¥ãU¤jš	
 [Éil: m) K«k bra‰F¿]

gFâ - M

mid¤J Édh¡fS¡F« ÉilaË (2 kâ¥bg©fŸ)

11. ig¤jh‹ ÃuÈid nrhâ¡f v¤jid tif 
KiwikfŸ cŸsd?  

Éil. ig¤jh‹	 ÃuÈid	 nrhâ¡f	 ClhL«	
Kiwik,	°»Ç¥£	Kiwik	v‹W	ïU	tif	
KiwikfŸ	cŸsd.	

12. ÉšiyfŸ g‰¿ áW F¿¥ò tiuf.

Éil. ig¤jh‹	 ÃuÈ‹	 ïl«bgW«	 tÇfis	
mo¥gil	brh‰fshf	ãÇ¡»wJ.	ïªj	TWfŸ	
ÉšiyfŸ	vd¥gL«	bghJthf	ÉšiyfË‹	
tifahd,	

(i) F¿¥bga®fŸ

(ii) áw¥ò¢	brh‰fŸ

(iii) bra‰F¿fŸ

(iv) tu«ò¡F¿	k‰W«

(v) ÃiycU

Éšiyfis	 ãÇ¥gj‰F	 bt‰W	 ïilbtË	

f©o¥ghf	ïU¤jš	nt©L«.

13. ig¤jhÅš cŸs gšntW bra‰F¿fŸ ahit?

Éil. ig¤jhÅš	cŸs	gšntW	bra‰F¿fŸ	:

(i) fÂj	bra‰F¿fŸ

(ii) bjhl®òila	mšyJ	x¥ÕL	bra‰F¿fŸ

(iii) jU¡f	bra‰F¿fŸ

(iv) kâ¥ãU¤J	bra‰F¿fŸ

(v) Ãgªjid	bra‰F¿

14. F¿¥bga®fŸ v‹whš v‹d? F¿¥bga®fŸ 
tiffŸ ahit?

Éil. F¿¥bga®fŸ,	 kh¿fŸ	 v‹W«	
miH¡f¥gL»‹wd.	kh¿fŸ	v‹git,	kâ¥ò	
mšyJ	 kh¿fis¤	 jh§»íŸs	 Ãidtf¥	
bg£ofis¡	 F¿¡»‹wd	 kh¿Æ‹	 bga®	
X®	 vG¤âš	 mšyJ	 mo¡Ñwš	 bjhl§»,	
mjid¤	 bjhl®ªJ	 vG¤J	 mšyJ	
v©fis¡	bfh©oU¡F«.

kâ¥ÕL
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F
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f
Ÿ

tifŸ : 

(i) int kh¿ÈfŸ

(ii) KG	 v©	 mšyJ	 tÇirba©	 rh®ªj	

kh¿È¡	F¿¥bga®fŸ

(iii) char kh¿ÈfŸ

(iv) enum F¿¥bga®fŸ

15. v¡°nghd‹£ juî g‰¿ F¿¥ò tiuf.

Éil. Äj¥ò¥òŸË	 juîfis	 mL¡bf©	

KiwÆY«	(v¡°nghd‹£	juî)	F¿¥ãlyh«.	

m›thW	F¿¥ãL«	nghJ	E mšyJ	e v‹D«	

vG¤ij¥	ga‹gL¤j	nt©L«.	mJ	KGv©	

gFâ,	 gâ‹k¥òŸË,	ã‹d¥gFâ	mL¡bf©	

gFâfis¡	bfh©oU¡F«.

v.fh. 12E04, 24e04

gFâ - ï

mid¤J Édh¡fS¡F« ÉilaË (3 kâ¥bg©fŸ)

16. fÂj bra‰F¿fŸ g‰¿ F¿¥ò tiuf. 
vL¤J¡fh£L jUf.  

Éil. fÂj	 bra‰F¿fŸ,	 ïU	 brany‰ãfŸ	

V‰W¡	 bfh©L	 mj‹	 ÛJ	 fÂj	

brašghLfis	 brŒí«.	 mit	 vËa	

Kiw	 fÂj	 brašghLfshf	 ga‹gL»wJ.	

bgU«gh‹ikahf	 fÂ¥bgh¿	 bkhÊfŸ	

ïJngh‹w	 bra‰F¿fis	 bfh©oU¡F«,	

mit	 rk‹ghLfis	 ga‹gL¤â	 bjhl®	

fÂ¥ÕLfis	brŒa¥	ga‹gL»wJ.

ig¤jh‹	 ã‹tU«	 fÂj	 bra‰F¿fis	

bfh©LŸsJ

bra‰F¿ - 

brašghL
vL¤J¡fh£L Ô®î

a = 100, b = 10 vd kâ¥ghf bfh©L 

ã‹tU« nfhitia kâ¥ãLf

+ (T£lš) >>> a + b 110

- (fÊ¤jš) >>> a – b 90

* (bgU¡fš) >>> a*b 1000

/ (tF¤jš) >>> a/b 10.0

% (tFÛJ) >>> a % 30 10

** (mL¡F) >>> a ** 2 10000

// (KG v© 

tF¤â)

>>> a//30 
(Integer 
Division)

3

17. ig¤jhÅš kâ¥ãU¤jš bra‰F¿fŸ 
v‹whš v‹d?

Éil. ig¤jhÅš,	 =	 v‹gJ	 xU	 kâ¥ãU¤jš	

bra‰F¿ahF«.	ïJ	kh¿fS¡F	kâ¥ãU¤j	

ga‹gL»wJ.	a = 5	k‰W«	b = 10	v‹W	T‰W	

a	Æ‹	kâ¥ò	5	v‹W«,	b-‹	kâ¥ò	10	v‹W	

kâ¥ãUªJ«.	ï›ÉU	kâ¥ãU¤jš	T‰¿id	

ntWÉjkhf	 a,b=5,10	 v‹W«	 bfhL¡fyh«,	

ïJî«	tyJ	g¡f«	ïU¡F	5	k‰W«	10	v‹w	

kâ¥ãid	 a,b	 v‹w	 kh¿fËš	 Kiwna	

kâ¥ãU¤J«.	ig¤jh‹,	 +=,	 -=,	 *=,	 /=,	%2=,	

**=	k‰W«	//=	ngh‹w	T£L	bra‰F¿fisí«	

V‰F«.

18. K«k bra‰F¿ia vL¤J¡fh£Ll‹ vGJf.

Éil. K«k	bra‰F¿	Ãgªjid	bra‰F¿	v‹W«	

miH¡f¥gL»wJ.	 ïJ	 rk‹ghLfË‹	

Ãgªjidia	rÇ	mšyJ	jtwh	v‹W	nrhâ¤J	

brašgL¤J«,	K«k	bra‰F¿	gy	tÇ	if..else 

T‰W	nghš	mšyhJ	Ãgªjidfis	x‰iw	

tÇÆš	nrhâ¡f	mDkâ¡»wJ.

Ãgªjid¢	bra‰F¿Æ‹	bjhlÇaš,

Variable Name = [on_true] if [Test 
expression] else [on_false]
vL¤J¡fh£L :

min= 50 if 49 < 50 else 70 // min = 50
min= 50 if 49 > 50 else 70 // min = 70

19. ÉLgL tÇir¥g‰¿ F¿¥ò vGâ vL¤J¡fh£L 
jUf.

Éil. ig¤jhÅš,	 ã‹rhŒînfhL	 M»a	

áw¥ò	 F¿p£il	 "ÉLgL"	 F¿íU	 v‹W	

miH¡»nwh«.	ïJ	áy	bt‰W	ïilbtËia	

F¿¥ãl	 ga‹gL»wJ.	 "\t"	 v‹gJ	 j¤jš,	

"\n"	 v‹gJ	 òâatÇ	 k‰W«	 "\r"	 v‹gJ	

ef®¤â	âU«giy	(carriage return) F¿¡»wJ.	

vL¤J¡fh£L	 "It's raining"	 v‹w	 brŒâia	

ã‹tU«	ig¤jh‹	f£lis	btËÆL«,

  >>> print ("It\'s raining")
  It's raining

20. ruÃiyíU v‹whš v‹d?

Éil. ig¤jhÅš,	ru	ÃiyíU¡fŸ,	F¿íU¡fË‹	

bjhl®,	 nk‰nfhŸ	 F¿¡FŸ	 bfh©oU¡F«.	

ig¤jhÅš,	ru§fis	x‰iw,	ïu£il	k‰W«	

_‹W	 nk‰nfhŸ	 F¿fËš	 mil¡fyh«.	

F¿íU	kâ¥ãU¡fŸ	x‰iw	mšyJ	ïu£il	

nk‰F¿ia	 bfh©oU¡F«.	 gy	 tÇ	 ru	

ÃiyíUit	_‹W	nk‰nfhŸ	 ''' ''' F¿¡FŸ	

bfhL¡f¥gl	nt©L«.
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ru ÃiyíU braš És¡f« :

# Demo Program to test String Literals
  strings = "This is Python"
  char = "C"
  multiline_str = "'This is a multiline 
string  with more than one line code."'
  print (strings)
  print (char)
  print (multiline_str)
# End of the Program
btËpL :

This is Python
C
This is a multiline string with more than one 
line code.

gFâ - <

mid¤J Édh¡fS¡F« ÉilaË (5 kâ¥bg©fŸ)

21. brašKiw °»Ç¥£ Kiwik Ãuyh¡f« g‰¿ 
vGJf.  

Éil. xU	 °»Ç¥£	 v‹gJ	 ig¤jh‹	 f£lisfis	

bfh©l	 xU	 ciu	 Mtz¤ij¡	

F¿¡»wJ.	 ig¤jh‹	 °»Ç¥£	 F¿Kiwia	

kWgadh¡f«	 brŒJ¡	 bfhŸsyh«.	 xU	

Kiw	°»Ç¥£	nfh¥ig	vGâÉ£lhš	gy	Kiw	

ïa¡»¡	bfhŸsyh«	Û©L«	mªj	°»Ç¥il	

cUth¡f	 njitÆšiy.	°»Ç¥£	 gâ¥ghŒî	

brŒa	Toait.

ig¤jh‹ °»Ç¥£ vGJjš 

(i) ig¤jh‹	 shell rhsu¤âš	 File → New 
File mšyJ	Ctrl + N v‹gij	mG¤jî«.

(ii) bgaÇl¥glhj	 Untitled bt‰W	 °»Ç¥£	

Text editor njh‹W«.

(iii) ã‹tU«	f£lisfis	°»Ç¥£	editorš	

cŸËlî«.

   a = 100
   b = 350
   c = a + b
   print ("The Sum =", c)
ig¤jh‹ °»Ç¥£ia nrÄ¤jš 

(i) File → Save f£lisia	nj®ªbjL¡fî«	

mšyJ	Ctrl + S mG¤jî«.

Kj‹Kiw xU nfh¥ig nrÄ¤jš

(ii) Save As ciuahlš	bg£o	âiu	njh‹W«.

File Name (demo1)

               Save As ciuahlš bg£o

nfh¥ò nrÄ¡F« ïl«

nfh¥ã‹ bga®

nfh¥ò tif

(iii) Save As	 ciuahlš	 bg£oÆš,	

nfh¥ò	 nrÄ¡f¥gl	 nt©oa	 ïl¤ij	

nj®ªbjL¡f	 nt©L«.	 ã‹d®	

nfh¥ã‹	 bgaiu	 File Name	 bg£oÆš	

cŸËl	 nt©L«.	 K‹Åašghf	

igjh‹	nfh¥òfŸ	 .py	 v‹w	Ú£o¥òl‹	

nrÄ¡f¥gL»wJ.	 vdnt,	 ig¤jh‹	

°»Ç¥£	 editor-š	 nfh¥òfS¡F	

gad®	 Ú£o¥ig	 F¿¥ãl	 nt©oa	

mtáaÄšiy.

(iv)	 ïWâahf	 Save	 bgh¤jhid	

nj®ªbjL¤J,	 ig¤jh‹	 °»Ç¥£il	

nfh¥ig	nrÄ¡fyh«.

Éil. Executing ig¤jh‹ °»Ç¥£il ïa¡f 

(i) Run → Run Module mšyJ	 F5 ia	

nj®ªbjL¡fî«.

a=100
b=350
c=a+b
print ("The Sum=", c)

            ig¤jh‹ °»Ç¥£ ïa¡Fjš

(ii) F¿KiwÆš	 ãiHfŸ	 ïU¥ã‹	

mit	 áf¥ò	 Ãw¤âš	 IDLE	 âiuÆš	

fh©ã¡f¥g£L,	 ig¤jh‹	 ãiH¡fhd	

fhuz¤ij	 És¡F«.	 ãiHfis	

âU¤Jtj‰F,	°»Ç¥£	editor¡F	br‹W,	

ãiHfis¤	 âU¤â,	 nfh¥ig	 Ctrl + S 

mšyJ	File → Save	f£lis¡	bfh©L	

nrÄ¤jã‹	Û©L«	ïa¡f	nt©L«.
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(iii) ãiHfŸ	ïšyhj	ig¤jh‹	F¿Kiwia	

ïa¡»aîl‹	mj‹	btËpL	ig¤jh‹	

IDLE âiu	njh‹W«.

22. input() k‰W« output() bra‰TWfŸ g‰¿ 
És¡F.

Éil. cŸçL k‰W« btËpL bra‰TWfŸ

xU	 Ãuš	 gad®	 ÉU«ãa	 gÂia	

Ãiwnt‰Wtj‰F	 gadUl‹	 bjhl®ò	

bfhŸs	 nt©L«.	 ïj‰F	 cŸçL	 -	

btËpL	bra‰TWfŸ	ga‹gL»wJ.	input() 
bra‰TW,	 X®	 Ãuiy	 ïa¡F«	 bghGJ	

juîfis	 cŸçL	 brŒaî«,	 print() v‹w	

btËpL	 bra‰TW	 ÃuÈ‹	 Ô®îfis	

âiuÆš	fh©ã¡f	cjî»wJ.

Print() bra‰TW

ig¤jhÅš,	print()	bra‰TW	Ãuiy	ïa¡F«	

bghGJ	juîfis	btËÆl	ga‹gL»wJ.

print()	 bra‰T¿‹	 bjhlÇaš	 ÑnH	

bfhL¡f¥g£LŸsJ

print ("string to be displayed as output")
print (variable)
print ("String to be displayed as output", 
variable)
print ("String1", variable, "String 2", variable, 
"String 3" .......)
vL¤J¡fh£L:

>>> print ("Welcome to Python Programming")
 Welcome to Python Programming
>>> x = 5
>>> y = 6
>>> z = x + y
>>> print (z)
  11
>>> print ("The sum = ", z)
  The sum = 11
>>> print ("The sum of ", x, "and", y, "is", z)
  The sum of 5 and 6 is 11
btËpL:

  Welcome to Python programming
  11
  The sum = 11
  The sum of 5 and 6 is 11
print()	 bra‰TW	 Ô®îfis	 âiuÆš	

fh©ã¡F«	K‹	nfhitia	kâ¥ÕL	brŒí«.	

print()	 bra‰T¿DŸ	 bfhL¡f¥gL«	 KG	

T‰¿idí«	 âiuÆš	 fh£L«.	 fh‰òŸË(,) 
bfh©L	 print()	 bra‰T¿DŸ	 x‹W¡F	

nk‰g£l	cU¥òfis	ãÇ¡fyh«.

input() ig¤jhÅš,	input()	bra‰TW	Ãuiy	

ïa¡F«	bghGJ	juîfis	cŸçlhf	bg‰W¡	

bfhŸs¥	 ga‹gL»wJ.	 input()	 bra‰T¿‹	

bjhlÇaš,

  Variable = input ("prompt string")
ïªj	 bjhlÇaÈš	 cŸs	 "prompt string" 
gad®	 bfhL¡f¥gl	 nt©oa	 cŸçL	

vJbt‹gij	 cz®¤J«	 T‰W	 mšyJ	

brŒâia	bfh©oU¡F«.

input()	 f£lis	mik¥ãš	cŸs	 "prompt 
string"	âiuÆš		njh‹W«,	gad®	ïij	go¤J	

cŸçL	 rhjd¤âÈUªJ	 vâ®gh®¡f¥gL«	

juîfis	 bfhL¡fyh«.	 input()	 bra‰TW,	

Éir¥gyifÆ‹	_y«	j£l¢R	brŒjt‰iw	

kh¿Æš	nrÄ¤J	it¡F«.	"prompt string" 

bfhL¡f¥glÉšiybaÅš	 âiuÆš	 vªj	

jftY«	njh‹whJ.	ïjdhš	gad®	vt‰iw	

cŸçL	 brŒa	 nt©L«	 v‹gij	 bjÇªJ	

bfhŸs	KoahJ.

vL¤J¡fh£L 1:	"prompt string" bfh©LŸs	

input()	bra‰TW

>>> city=input ("Enter Your City:")
   Enter Your City: Madurai
>>> print ("I am from", city)
   I am from Madurai
vL¤J¡fh£L	 2:	 "prompt string" ïl«bgwhj	

input( )	bra‰TW

>>> city=input()
   Rajarajan
>>> print (I am from", city)
   I am from Rajarajan
nknycŸs	 vL¤J¡fh£L	 2š,	

input()	 bra‰T‰¿š	 "prompt string"  
ïl«bgwÉšiy.	vdnt,	vt‰iw	cŸçlhf	

ju	 nt©L«	 v‹gJ	 gad®	 òÇªJ	 bfhŸs	

ïayhJ.	 ÃuY¡F	 bjhl®ãšyhj	 juîfis	

cŸË£lhš,	 jtwhd	 Ô®it	 btËÆL«.	

vdnt	 gad®	 Ãuiy	 cÇa	 KiwÆš	

ïa¡f,	 "prompt string" input()	 bra‰T¿š	

ga‹gL¤j	nt©L«.

input( )	 bra‰TW	 mid¤J	 juîfisí«	

ru§fŸ	mšyJ	F¿íUthf	V‰W¡	bfhŸS«,	

v©fshf	mšy.	gad®	v©fis	kâ¥òfshf	

cŸçL	brŒí«	nghJ,	mit	btË¥gilahf	

v©tif	juîfshf	kh‰w¥gl	nt©L«.	int() 
bra‰TW	 rutif	 juit	 v©tif	 juthf	

btË¥gilahf	kh‰w	cjî»wJ.
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23. ig¤jhÅš cŸs ÉšiyfŸ g‰¿ vGJf.

Éil. ÉšiyfŸ :

ig¤jh‹,	 ÃuÈ‹	 ïl«bgW«	 tÇfis	

mo¥gil	brh‰fshf	ãÇ¡»wJ.	ïªj	TWfŸ	

ÉšiyfŸ	vd¥gL«	bghJthf	ÉšiyfË‹	

tifahd,

(i)	 F¿¥bga®fŸ

(ii) áw¥ò¢	brh‰fŸ

(iii)	 bra‰F¿fŸ

(iv)	 tu«ò¡F¿	k‰W«

(v)	 ÃiycU

Éšiyfis	 ãÇ¥gj‰F	 bt‰W	 ïilbtË	

f©o¥ghf	ïU¤jš	nt©L«.

(i) F¿¥bga®fŸ :	 kh¿,	 bra‰TW,	

ïd¡FG,	 bjhFâ	 mšyJ	 bghUË‹	

bga®fis	 F¿¥bga®	 v‹W	

miH¡f¥gL»wJ.	

rÇahd F¿¥bga®fË‹ vL¤J¡fh£L : 

  Sum, total_marks, regno, num 1
(ii) áw¥ò¢ brh‰fŸ :	 ÃuÈ‹	 mik¥ig	

milahs«	 fhz	 ig¤jh‹	

bkhÊ¥bga®¥ã	 áw¥ò¢	 brh‰fis	

ga‹gL¤J»wJ.	 áw¥ò	 brh‰fŸ	

bkhÊbga®¥ãÆš	 F¿¥ã£l	 bghUŸ	

bfh©LŸsjhš	 ït‰iw	 ãw	

ga‹gh£o‰F	ga‹gL¤j¡TlhJ.	

ig¤jh‹ áw¥ò¢ brh‰fŸ : 

false class finally is

(iii) bra‰F¿fŸ :	 fÂ¥bgh¿	 Ãuyh¡f	

bkhÊÆš	 bra‰F¿fŸ	 v‹w	 áw¥ò	

F¿pLfŸ	 fÂ¥ÕLfŸ,	 Ãgªjid	

nrhâ¥ò	 ngh‹w	 brašghLfis	 brŒa	

ga‹gL»wJ.	 bra‰F¿fŸ	 v‹git	

F¿pLfŸ	 ïit	 brany‰ãfËš	

cŸs	 kâ¥òfËš	 brašgL«.	 fÂj,	

x¥ÕL,	 jU¡f,	 kâ¥ãU¤jš	 ngh‹W	

gy	 tif	 bra‰F¿fŸ	 cŸsd.	

kâ¥òfŸ	k‰W«	kh¿fŸ	bra‰F¿íl‹	

ga‹gL¤J«	nghJ	brany®ãfŸ	v‹W	

miH¡f¥gL»wJ.

(iv) tu«ò¡F¿fŸ :	 ig¤jh‹,	 F¿pL	

mšyJ	 F¿pLfË‹	 bjhF¥ig,	

nfhit,	 g£oaš,	 mfuhâ	 k‰W«	

ru§fËš	 ga‹gL¤J»wJ.	 ã‹tUtd	

ig¤jh‹	tu«ò¡F¿fshF«.

( ) [ ] { }
, : . ' = ;

+= -= *= /= //= %=
&= |= ^= >>= <<= **=

(v)	 ÃiycUfŸ	 :	 ÃiycUfŸ	 v‹gJ	

kh¿fŸ	 mšyJ	 kh¿ÈfS¡F	

tH§f¥gL«	_y	juthF«.	ig¤jhÅš	

gšntW	 tifahd	 ÃiycUfŸ	

cŸsd.	

	 		 v©fŸ

	 		 ru«

	 		 óÈa‹

TLjš Édh¡fŸ

rÇahd Éilia nj®î brŒaî«  (1 kâ¥bg©)

1. ã‹tU« vªj M©oš ig¤jh‹ bkhÊ 
btËÆl¥g£lJ?

m) 1992 M) 1991 ï) 1994	 	<) 2001
 [Éil: M) 1991]

2. ig¤jhÅš °»Ç¥£ KiwikÆš Ãuš 
F¿Kiw jÅnfh¥ghf ã‹tU« vªj Ú£o¥ã‹ 
nrÄ¡f¥gL«?
m) .pyt M) .pyh ï) .py	 <) .pyn
 [Éil: ï) .py]

3. ã‹tU« vªj Kiwikia bfh©L ig¤jh‹ 
Ãuiy vGj KoahJ?

(i) ClhL« Kiwik

(ii) °»Ç¥£ Kiwik

(iii) fhšFny£l® Kiwik

(iv) Ãušbga®ã Kiwik

m) i k£L«	 M) ii k£L«
ï) i k‰W« iii	 <) iii k‰W« iv
 [Éil: <) iii k‰W« iv]

4. ã‹tU« vjid bfh©L ClhL« KiwÆš 
ig¤jh‹ Ãuiy vGjyh«?
m) >>> M) <<< ï) >>	 <) <<
 [Éil: m) >>>]
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5. ã‹tUtdt‰WŸ ig¤jh‹ ö©LF¿Æiy 
(>>>) bfh©L Ãuiy vGj ga‹gL« Kiwik 
vJ?

m)	 °»Ç¥£	Kiwik

M)	 bkhÊ¥bga®¥ã	Kiwik

ï)	 ClhL«	Kiwik

<)	 Ãuš	Kiwik

 [Éil: ï) ClhL« Kiwik]
6. ã‹tUtdt‰WŸ ig¤jh‹ _y Ãuiy 

cUth¡fî« gâ¥ghŒî brŒaî« ga‹gL« 
Kiwik vJ?

m)	 ClhL«	 M)	 °»Ç¥£

ï)	 fhšFny£l®	 <)	 Ãuš

 [Éil: M) °»Ç¥£]
7. xU vËa Kiw fhšFny£liu nghš ga‹gL« 

Kiwik vJ?

m)	 ClhL«	 M)	 °»Ç¥£

ï)	 Ãuš	 <)	 bkhÊ¥bga®¥ã

 [Éil: m) ClhL«]
8. ig¤jh‹ ÃuÈ‹ Ô®îfis cldoahf fh£L« 

Kiwik vJ?

m)	 Ãušbga®¥ã	 M)	 bkhÊbga®¥ã

ï)	 °»Ç¥£ <)	 ClhL«

 [Éil: <) ClhL«]
9. ig¤jh‹ Ãuš F¿Kiwia cUth¡fî« 

ïa¡fî« ga‹gLtJ vJ?

m) GUI M)	 ö©LF¿

ï) IDLE	 <) CUUI
 [Éil: ï) IDLE]

10. ã‹tUtdt‰WŸ igjh‹ bkhÊ¥bga®¥ã 
f£lis¥ bg‰W¡ bfhŸs jah® ÃiyÆš 
ïU¥gij F¿¥gJ vJ?
m) >>> M) <<< ï) IDLE <) <<
 [Éil: m) >>>]

11. ig¤jh‹ Shell rhsu¤ij âw¡f cjî« 
f£lis vJ??

m) File → File New M) File → New
ï) File → New File <) File → File Open
 [Éil: ï) File → New File]

12. ig¤jh‹ Shell rhsu¤ij âw¡f ga‹gL« 
bgh¤jh‹ vJ?

m) Alt + N M) Ctrl + N
ï) Shift + N	 <) Ctrl + Shift + N
 [Éil: M) Ctrl + N]

13. >>> v‹w ö©LF¿ ã‹tUtdt‰WŸ 
vjid F¿¡»wJ?

m)  IDLE âiuÆš	 njh‹W«	ö©LF¿	

°»Ç¥£ 	 KiwikÆš	 ïU¥gij	

F¿¡»wJ.

M)	 	ig¤jh‹	 Ãuiy	 cUth¡f	 k‰W«	

nrÄ¥gij	F¿¡»wJ.

ï)  IDLE âiuÆš	 njh‹W«	ö©LF¿	

ClhL« 	 KiwikÆš	 ïU¥gij	

F¿¡»wJ.

<)	 	ig¤jh‹	ÃuÈ‹	Ô®it	cldoahf	fh£l	

cjthJ

[Éil: ï) IDLE âiuÆš njh‹W« 

ö©LF¿ ClhL« KiwikÆš 

ïU¥gij F¿¡»wJ]
14. ig¤jh‹ F¿KiwÆš ãiHfŸ ïU¥ã‹ 

ã‹tU« vªj Ãw¤âš IDLE âiuÆš 
fh©ã¡f¥gL«?

m)	 át¥ò	 M)	 g¢ir

ï)	 Úy«	 <)	 kŠrŸ

 [Éil: m) át¥ò]
15. ig¤jh‹ °»Ç¥£il ïa¡f cjî« f£lis 

vJ?

m) Run → Python Module
M) File → Run Module
ï) Run → Run Module
<) Run → Module Run
 [Éil: ï) Run → Run Module]

16. ã‹tU« vªj bgh¤jhid ga‹gL¤â 
ig¤jh‹ °»Ç¥£il ïa¡f Koí«?
m) F2 M) F3 ï) F4	 <) F5
 [Éil: <) F5]

17. ã‹tU« vªj ig¤jh‹ bra‰TW X® Ãuiy 
ïa¡F« bghGJ juîfis cŸçL brŒí«?

m) input ( ) M) read ( )
ï) get ( )	 <) Pythoninput ( )
 [Éil: m) input ( )]

18. ã‹tU« vªj bra‰TW ÃuÈ‹ Ô®îfis 
âiuÆš fh©ã¡f cjî«?

m) out ( ) M) write ( )
ï) print ( )	 <) show ( )
 [Éil: ï) print ( )]

19. ã‹tUtdt‰WŸ vJ xU ÉLgL F¿íU?
m) \ M) / ï) #	 <) =
 [Éil: m) \]
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20. ã‹tU« T‰¿š vij bfhL¡f¥glÉšiy 
vÅš âiuÆš vªj jftY« njh‹whJ? 
variable = inut ("Prompt String")
m) variable M) input
ï) prompt string	 <) " "
 [Éil: ï) prompt string]

21. ã‹tU« vªj F¿íl‹ ig¤jh‹ F¿¥òiu 
bjhl§F«?
m) / M) # ï) \	 <) //
 [Éil: M) #]

22. ã‹tUtdt‰WŸ vij ig¤jh‹ 
bkhÊ¥bga®¥ã F¿KiwÆ‹ gFâahf 
fUjhJ?
m) input ( ) M) print ( )
ï) int ( )	 <)	 F¿¥òiu	

 [Éil: <) F¿¥òiu]
23. ã‹tUtdt‰WŸ vJ gy tÇ F¿¥òiuia 

F¿¡F«?
m) # # M) < > ï) ! !	 <) $ $
 [Éil: m) # #]

24. ig¤jhÅš bghJthf v¤jid ÉšiyfŸ 
cŸsd?
m) 4 M) 3 ï) 5 <) 7
 [Éil: ï) 5]

25. ig¤jh‹, ÃuÈ‹ ïl«bgW« tÇfis mo¥gil 
brh‰fshf ãÇ¡F« TWfŸ vd¥gLtJ ahJ?
m)	 F¿¥bga®fŸ	 M)	 ÉšiyfŸ

ï)	 bra‰F¿fŸ	 <)	 Ãiy	cUfŸ

 [Éil: M) ÉšiyfŸ]
26. ã‹tUtdt‰WŸ vJ ÉšiyÆ‹ tif 

ïšiy?
m)	 F¿¥bga®fŸ	 M)	 áw¥ò¢brh‰fŸ

ï)	 ÃiycUfŸ	 <)	 bra‰TWfŸ

 [Éil: <) bra‰TWfŸ]
27. ã‹tU« vt‰¿‹ bga®fŸ F¿¥bga® v‹W 

miH¡f¥gL»wJ?
m)	 ïd¡FG	 M)	 kh¿

ï)	 bra‰TW	 <)	 ïitbašyh«

 [Éil: c) ïitbašyh«]
28. bgÇa KG v©iz F¿¡f ga‹gLtJ

m) N M) O ï) L <) D
 [Éil: ï) L]

29. v©k v©iz F¿¡f ga‹gLtJ
m) O M) Ox ï)	 8	 <) Oc
 [Éil: m) O]

30. fÂ¥bgh¿ Ãuyh¡f bkhÊÆš fz¥ÕLfŸ 
Ãgªjid nrhâ¥ò ngh‹w brašghLfis 
brŒa ga‹gLtJ vJ?
m)	 F¿¥bga®fŸ	 M)	 ÃiycUfŸ

ï)	 tu«ò¡F¿fŸ	 <)	 bra‰F¿fŸ

 [Éil: <) bra‰F¿fŸ]
31. fÂj bra‰F¿fŸ v¤jid brany‰ãfis 

V‰W¡bfh©L mj‹ ÛJ fÂj brašghLfis 
brŒí«?
m)	 _‹W	 M)	 eh‹F

ï)	 ïu©L	 <)	 x‹W

 [Éil: ï) ïu©L]
32. a = 100 v‹whš, a**2 v‹w nfhitÆ‹ kâ¥ò 

v‹d?
m) 1000 M) 10000 
ï) 200 <) 400
 [Éil: M) 10000]

33. ã‹tU« vªj bra‰F¿ ïU brany‰ãfS¡F 
ïilnaahd ciwKiwia nrhâ¤j¿a cjî«?
m)	 fÂj	 M)	 x¥ÕL

ï)	 jU¡f	 <)	 Ãgªjid

 [Éil: M) x¥ÕL]
34. ig¤jhÅš v¤jid jU¡f bra‰F¿fŸ 

cŸsd? 
m) 2 M) 4 ï) 5	 <) 3
 [Éil: <) 3]

35. gytÇ if-else T‰iw x‰iw tÇÆš nrhâ¡f 
mDkâ¡F« bra‰F¿ vJ?
m)	 Ãgªjid	 M)	 jU¡f

ï)	 x¥ÕL	 <)	 kâ¥ãU¤J

 [Éil: m) Ãgªjid]
36. ig¤jhÅš ã‹tU« vâš tu«ò¡F¿fŸ 

ga‹gL¤jglkh£lhJ?
m)	 nfhit M)	 bra‰TW

ï)	 mfuhâ <)	 ru§fŸ

 [Éil: M) bra‰TW]
37. ã‹tUtdt‰WŸ vJ kh¿fŸ mšyJ 

kh¿ÈfS¡F tH§f¥gL« _y juthF«?
m)	 jftš	 M)	 tu«ò¡F¿fŸ

ï)	 ÃiycUfŸ	 <)	 áw¥ò	brh‰fŸ

 [Éil: ï) ÃiycUfŸ]
38. ã‹tUtdt‰WŸ vJ òâa tÇ ÉLgL bjhl® 

F¿íU?
m) \t M) \l ï) \n	 <) \h
 [Éil: ï) \n]
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39. ã‹tUtdt‰WŸ vJ ÃiycUfË‹ tif 
ïšiy?

m)	 v©fŸ	 M)	 nfhit

ï)	 ru‡fŸ	 <)	 óÈa‹

 [Éil: M) nfhit]
40. ã‹tU« T‰¿‹ btËpL v‹d?  

m = 25 if 24 < 25 else 50
m) 25 M) 50 
ï) 24 < 25 	 <) 0
 [Éil: m) 25]

41. v© ÃiycU¡fŸ ã‹tU« v¤jid 
ÃiycU¡fshf ãÇ¡f¥gL»wJ?
m) 4 M) 3 ï) 2 	 <) 5
 [Éil: M) 3]

42. ã‹tU« vJ v© ÃiycU »ilahJ?

m)	 KGv©	 M)	 kâ¥ò	v©

ï)	 óÈa‹ 	 <)	 á¡fyhd	v©

 [Éil: ï) óÈa‹]
43. ig¤jhÅš vªj F¿íU nk‰nfhŸ F¿¡FŸ 

bfh©oU¡F«?

m)	 ru«	 M)	 á¡fyhd	v©

ï)	 óÈa‹ 	 <)	 gâ‹k	v©

 [Éil: m) ru«]
44. gy tÇ ru ÃiyíUit ã‹tU« vªj nk‰nfhŸ 

F¿¡FŸ bfhL¡f¥gl nt©L«.
m) ' ' M) " " ï) # #	 <) '''   '''
 [Éil: <) '''    ''']

45. ig¤jhÅš mid¤J juî kâ¥òfS« v›thW 
fUj¥gL»wJ?

m)	 bghUŸ	 M)	 ïd¡FG

ï)	 juîtif	 <)	 bra‰TW

 [Éil: m) bghUŸ]
46. ã‹tUtdt‰WŸ vJ ig¤jhÅ‹ mo¥gil 

juî tif ïšiy?

m)	 Lóš°	 M)	 È°£

ï)	 bghUŸ	 <)	 o¡°dÇ

 [Éil: ï) bghUŸ]
47. ã‹tU« vjid bfh©LŸsJ ig¤jhÅš 

cŸËizªj v© bghUŸ?

m)	 KGv©	 M)	 Äj¥ò	òŸË	v©

ï)	 á¡fš	v©	 <)	 ïitvšyh«

 [Éil: <) ïitvšyh«]

48. gâdhU Ãiy v©iz F¿¡f ga‹gLtJ

m) 16 M) Ox
ï) OX	 <)	 M	mšyJ	ï

 [Éil: <) M mšyJ ï]
49. jrk òŸËia bfh©l jrk v©fshf 

F¿¥ãl¥gLgit. 

m)	 ru§fŸ	 M)	 KGv©

ï)	 óÈa‹	 <)	 Äj¥ò	òŸs	juî

 [Éil: <) Äj¥ò òŸË juî]
50. v¡°nghd‹l juÉ‹ vL¤J¡fh£L vJ? 

m) 123.45 M) 0537
ï) 2.4E-2	 <) Ox5
 [Éil: ï) 2.4E-2]

51. á¡fš v©fŸ v¤jid Äj¥ò òŸs kâ¥òfis 
bfh©oU¡F«? 
m) 2 M) 3 ï) 1 <) 0
 [Éil: m) 2]

52. á¡fš v©fŸ ã‹tU« vj‹ kâ¥òfis 
gFâfshf bfh©oU¡F«? 

m)	 KGv©	 M)	 ru«

ï)	 ïU	Äj¥ò	òŸË	 <)	 v©Âiy	v©

 [Éil: ï) ïU Äj¥ò òŸË]
53. rÇ mšyJ jtW vd ïU kâ¥òfËš x‹iw 

bfh©oU¥gJ vªj juî tif? 

m)	 ru«	 M)	 KGv©

ï)	 á¡fš	v©	 <)	 óÈa‹

 [Éil: <) óÈa‹]
54. x‰iw mšyJ ïu£il mšyJ _‹W nk‰nfhŸ 

F¿¡FŸ bfhL¡f¥gl nt©oa juî tif vJ? 

m)	 óÈa‹	 M)	 ru«

ï)	 v¡°nghd‹£	 <)	 KGv©

 [Éil: M) ru«]
55. ã‹tU« vªj bra‰TW rutif juit 

v©tif juthf btË¥gilahf kh‰w 
cjî»wJ? 

m) integer ( ) M) int ( )
ï) input ( ) <) number ( ) 
 [Éil: M) int ( )]

56. a = 100 v‹whš, a || 30 v‹w nfhitÆ‹ 
kâ¥ò v‹d? 
m) 10.0 M) 0.10 ï) 3 <) 3.0
 [Éil: ï) 3]
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57. ã‹tU« vªj v© Ãiy cU¡fË‹ v©fis 
kh‰w KoahJ?

m)	 KGv©	 M)	 Äj¥ò	òŸË	v©

ï)	 á¡fyhd	v©	 <)	 ïit	všyh«

 [Éil: <) ïit všyh«]

nfho£l ïl¤ij Ãu¥òf

1. IDLE ‹ ÉÇth¡f« _____________.
m)  Integrated Development Learning 

Environment 
M)  Integrated Development Logical 

Environment
ï)  Integrated Development Language 

Environment 
<)  Interactive Development Learning 

Environment
 [Éil: m) Integrated Development 

Learning Environment]
2. ig¤jh‹ Ãuiy ______________ 

KiwikfËš vGjyh«.
m) 4 M) 3 ï)	 2	 <)	 gy

 [Éil: ï) 2]
3. ig¤jh‹, F¿pL mšyJ F¿pLfË‹ 

bjhF¥ò vd¥gLtJ _____________.
m)	 Ãiy	cUfŸ	 M)	 áw¥ò	brh‰fŸ

ï)	 F¿¥bga®fŸ	 <)	 tu«ò¡F¿fŸ

 [Éil: <) tu«ò¡F¿fŸ]
4. ig¤jh‹ J©LF¿ v‹gJ ___________.

m) >> M) >>> ï) <<	 <) <<<
 [Éil: M) >>>]

5. >>> print ("A =", a __________ "B=", b).
m) : M) , ï) ;	 <) : :
 [Éil: M) ,]

6. _________ = input ("prompt string").
m) variable M) integer
ï) keyword	 <) operator
 [Éil: m) variable]

7. input ( ) bra‰TW mid¤J juîfisí« 
___________ mšyJ ___________ V‰W¡ 
bfhŸS«.
m)	 ru§fŸ,	F¿íU	 M)	 ru§fŸ,	v©fŸ

ï)	 F¿íU,	v©fŸ

<)	 v©fŸ,	ïUkv©fŸ

 [Éil: m) ru§fŸ, F¿íU]

8. X = _________ (input ("Enter number")).
m) integer M) int
ï) number	 <) numeric
 [Éil: M) int]

9. ig¤jh‹ ___________ k‰W« ___________ 
bfh©L ÃuÈ‹ bjhF¥òfis F¿¡»wJ.

m) Alt, Shift
M)	 ïilbtË,	j¤jšfŸ

ï)	 j¤jšfŸ	bra‰TWfŸ

<) Ctrl, Shift
 [Éil: M) ïilbtË, j¤jšfŸ]

10. ÃuÈ‹ mik¥ig milahs« fhz ig¤jh‹ 
bkhÊ¥bga®¥ã _________ brh‰fis 
ga‹gL¤J»wJ.

m)	 áw¥ò¢	brh‰fŸ	 M)	 F¿¥bga®fŸ

ï)	 bra‰F¿fŸ	 <)	 ÃiycUfŸ

 [Éil: m) áw¥ò¢ brh‰fŸ]
11. _________ k‰W« _____________

bra‰F¿íl‹ ga‹gL¤J« nghJ brany‰ãfŸ 
v‹W miH¡f¥gL»wJ. 

m)	 áw¥ò	brh‰fŸ,	F¿¥bga®fŸ

M)	 tu«ò¡F¿fŸ,	Ãiy	cU¡fŸ

ï)	 kâ¥òfŸ,	kh¿fŸ

<)	 áw¥ò	brh‰fŸ,	Ãiy	cU¡fŸ

 [Éil: ï) kâ¥òfŸ, kh¿fŸ]
12. bjhl®òila bra‰F¿fŸ _________ 

bra‰F¿fŸ v‹W« miH¡f¥gL«.

m)	 jU¡f	 M)	 x¥ÕL

ï)	 Ãgªjid	 <)	 fÂj

 [Éil: M) x¥ÕL]
13. ig¤jhÅš, _____________ v‹gJ xU 

kâ¥ãU¤jš bra‰F¿ahF«.
m) = M) ! =  ï) = = 	 <) #
 [Éil: m) =]

14. ________ v© juî â‹k, v©Âiy k‰W« 
gâdhUÃiy v©zhf ïU¡fyh«.

m)	 KG M)	 Äj¥ò	òŸË

ï)	 óÈa‹	 <)	 ÉLgL

 [Éil: m) KG]
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1.   1. Ob1010 (i) Hexadecimal literal
2. 100 (ii) Octal ÃiycU

3. O0310 (iii) Decimal ÃiycU

4. Ox12C (iv) Binary ÃiycU

m) 1,2,3,4 M) 1,3,2,4
ï) 4,2,3,1	 <) 4,3,2,1
 [Éil: <) 4,3,2,1]

2.   1. 567 (i) bgÇa	KG	v©

2. 0432 (ii) gâ‹k	v©

3. 53L (iii) gâdhU	Ãiy	v©

4. 0x562 (iv) v©Âiy	v©

m) 2,4,1,3 M) 2,1,4,3
ï) 2,3,4,1	 <) 4,2,1,3
 [Éil: <) 2,4,1,3]

Ñœ¡f©lt‰WŸ bghUªjhj x‹iw¡ f©l¿f

1. m)  IDE            M)   GUI
ï) IDLE	 <) CWI
 [Éil: <) CWI]

2. m)  < >            M)   <
ï) < = <) >>>
 [Éil: <) >>>]

3. m)			F¿¥bga®fŸ								M)			bra‰F¿fŸ

ï)	 tu«ò¡F¿	 <)	 Éšiy

 [Éil: <) Éšiy]
4. m)   Pass            M)   fail

ï) positive	 <) elif
 [Éil: <) elif]

5. m)  and            M)   or
ï) notequal to	 <) not
 [Éil: ï) notequal to]

6. m)  + =            M)    // =
ï) / = 	 <) = =  
 [Éil: <) = =]

7. m)  ' '            M)   " "
ï) ''' '''	 <) ''''   ''''
 [Éil: <) ''''   '''']

Ñœ¡f©lt‰WŸ rÇahd T‰iw¡ f©l¿f

1. (i)  ig¤jh‹	 Ãuiy	 gy	 tÊfËš	 vGj	
Koí«.

(ii)  ClhL«	k‰W«	°»Ç¥£	KiwikfËš	
ig¤jh‹	Ãuiy	vGjyh«.

(iii) ig¤jh‹	ö©LF¿	v‹gJ	<<<
(iv)  ClhL«	KiwikÆš	ig¤jh‹	ÃuÈ‹	

Ô®î	cldoahd	 fh£L«	 k‰W«	 ïJ	
xU	 vËaKiw	 fhšFny£liu	 nghš	
brašgL«.

m) i k‰W« ii M) ii k‰W« iii
ï) ii k‰W« iv	 <) i, ii k‰W« iv
 [Éil: ï) ii k‰W« iv]

2. (i)   	ig¤jh‹	 v‹D«	 bkhÊ	 ifnlhth‹	
nuhR«	v‹gtuhš	cUth¡f¥g£lJ.	

(ii)  ig¤jh‹	bõš	ïU	tÊfËš	brašgL¤-
j¥gL»wJ.	

(iii)  ig¤jhÅš	bt‰W	ïilbtËia¡	bf-
h©L	ÃuÈ‹	bjhFâfŸ	ãÇ¡f¥gL»wJ.	

(iv)  ÉšiyfŸ	 bt‰W	 ïilbtËahš	
ãÇ¡f¥gl	nt©L«.

m) i k‰W« ii M) ii, iii k‰W« iv
ï) i, ii k‰W« iv	 <)	 ïit	všyh«

 [Éil: <) ïit všyh«]
3. (i)   print ('String to be displayed as output')

(ii) print (a) ;
(iii) print ("The Sum = ", a)
(iv) print ("X=", x, "y=", y);
m) i k£L«	 M) ii k£L«
ï) iii k£L«	 <) i k‰W« ii
 [Éil: ï) iii k£L«]

Ñœ¡f©lt‰WŸ jtwhd T‰iw¡ f©l¿f

1. (i)    ig¤jh‹	 °»Ç¥£	 v‹gJ	 ig¤jh‹	

f£lisfis	bfh©l	xU	ciu	Mtz«.

(ii)  ig¤jh‹ 	 °»Ç¥£ 	 F¿Kiwia	

kWgadh¡f«	brŒa	ïayhJ	

(iii)  xU	Kiw	ig¤jh‹	°»Ç¥£	-	nfh¥ig	

vGâÉ£ l hš 	 gyKiw 	 ïa¡ » ¡	

bfhŸsyh«.

(iv)  ig¤jh‹	 °»Ç¥£	 gâ¥ghŒî	 brŒa	

Toait.

m) i k£L«	 M) ii k£L«
ï) iii k£L«	 <) i k‰W« iv
 [Éil: M) ii k£L«]
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2. (i)    input ( ) bra‰TW	 ru§fŸ,	 F¿íU	

mšyJ	 v©fis	 juîfshf	 V‰W¡	

bfhŸS«.

(ii)  ig¤jh‹,	ïilbtË	k‰W«	j¤jšfis	

bfh©L	ÃuÈ‹	bjhF¥òfis	F¿¡F«.

(iii) ig¤jh‹	F¿¥òiu	# F¿íl‹	bjhl§F«.	

(iv)  ig¤jh‹	ÃuÈ‹	bjhF¥òfŸ	beÊî		{ }
mil¥ò¡F¿FŸ	bfhL¡f¥gl	nt©L«.

m) i k‰W«	iv M) i, iii k‰W«	iv 
ï) ii k‰W«	iv	 <) ii k‰W« iii
 [Éil: m) i k‰W« iv]

3. (i)    ig¤jh‹	F¿¥bga®fŸ	vG¤JfŸ	k‰W«	

mo¡ÑW	bfh©L	bjhl§f	nt©L«.

(ii)  ig¤jh‹	F¿¥bga®fŸ	v©fis	bf-

h©oU¡fyh«.

(iii)  ig¤jh‹ 	 F¿¥bga®fŸ 	 vG¤J	

toîz®it	bfh©oU¡fhJ.

(iv)  ig¤jh‹	F¿¥bga®fË‹"/.,$,@ngh‹w	

ÃW¤j‰F¿fŸ	ïl«	bgwyh«.

m) i k‰W«	ii M) ii k‰W«	iii
ï) iii k‰W«	iv	 <) ii k‰W« iv
 [Éil: ï) iii k‰W« iv]

4. (i)    Lóš°	 È°£	 k‰W«	 o¡°dÇfŸ	

ig¤jhÅ‹	 mo¥gil	 juî	 tif	

»ilahJ.

(ii)  ig¤jh‹	ïilbtË	k‰W«	j¤jšfis	

bfh©L	ÃuÈ‹	bjhF¥òfis	F¿¡»wJ.	

(iii) O mšyJ	Ox ru	juî	tifia	F¿¡»wJ.

(iv)  á¡fš	v©fŸ	ïU	KGv©	kâ¥òfis	

gFâfshf	bfh©oU¡F«.

m) i, ii k‰W« iii M) i k‰W« ii
ï) ii, iii k‰W« iv	 <) i, iii k‰W« iv
 [Éil: <) i, iii k‰W« iv]

5. (i)   print ("Sura")
(ii) print (a)
(ii) print ("x = 5")
(iv) print ("X=", x ; "y=", y)
m) i, ii k‰W« ii M) i k‰W« ii
ï) ii, iii k‰W« iv	 <) iv k£L«
 [Éil: <) iv k£L«]

Ñœ¡f©lt‰WŸ jtwhd ïizia f©l¿f

1. m)  Ctrl + N  –  òâa	 ig¤jh‹	 Ãuš	

cUth¡F«

M) Ctrl + S  –  ig¤jh‹	Ãuiy	nrÄ¡F«	

ï) F5  –  i g ¤ j h ‹ 	 Ã u i y	

gF¥ghŒî	brŒí«

<) Run → 
 Run Module – ig¤jh‹	Ãuiy	ïa¡F«

 [Éil: ï) F5 – ig¤jh‹ Ãuiy 

gF¥ghŒî brŒí«]
2. m)  100/10 = 10.0 

M) 100%30  = 10
ï) 100//130  = 10.0 

<) 100**2  = 10000
 [Éil: ï) 100//130 = 10.0]

3. ã‹tU« kh¿Æ‹ kâ¥ig bghW¤â 
jtwhd ïizia nj®ªbjL¡fî«.  
a = 100, b = 45
m) a = = b  – jtW

M) a ! = b  – jtW

ï) a > = b  – rÇ
<) a < b   – jtW

 [Éil: m) a = = b – jtW]
4. m)  tu«ò¡F¿		 –		F¿pL	mšyJ	

F¿pLfË‹	bjhF¥ò

M)	 ÃiycUfŸ	 –	v©fŸ,	ru«,	óÈa‹

ï)	 ÉLgL	

	 bjhl®fŸ	 – \t, \\, \n
<)	 Ãgªjid	

	 bra‰F¿	 –		jU¡f	bra‰F¿	v‹W«	

miH¡fyh«

 [Éil: <) Ãgªjid bra‰F¿ - jU¡f 
bra‰F¿ v‹W« miH¡fyh«]

5. m)  x  = y
M) x  = 'y'
ï) x  = "y" 
<) x  = '''y'''
 [Éil: <) x = '''y''']
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3. ã‹tUtdt‰iw F¿p£il vGjî«:

a. PIP cdJ fÂÅÆš 
ÃWt¥g£oU¥gij nrhâ¡f.

b. cdJ fÂÅÆš ÃWÉíŸs PIP 
Æ‹ gâ¥ig m¿a 

c. Matplotlib Æ‹ bjhFâÆid 
g£oaÈl

Éil. a.  PIP ÃWt¥g£LŸsij 
nrhâ¤j¿jš :

		 	cdJ	 fÂÅÆš	 pip	 V‰fdnt	

ÃWt¥g£oU¥gij	 nrhâ¡f,	 f£lis	

ö©LF¿ia	 ig¤jh‹	 °»Ç¥£	

nfh¥òfS¡F	brY¤j	nt©L«.

  f£lis :

  Python_m pip install - u pip
b. PIP gâ¥ig m¿a :

		 	cdJ	 fÂÅÆš	 pipÆ‹	 gâ¥ig	

m¿ªJ¡bfhŸs	 ã‹tU«	 f£lisia	

cŸËlî«.

   C:\Users\Your Name\App Data\ Local\
Programs\Python\Python 36-32\Scripts > 
 pip--version.

c. bjhF¥òfË‹ g£oaš :

		 	cdJ	 fÂÅÆš	 ÃWt¥g£LŸs	

bjhF¥òfis	gh®itÆl, list f£lisia	

ga‹gL¤jyh«.

   C:\Users\Your Name\App Data\Local\
Programs\Python\Python 36-32\Scripts > 
 pip--list.

4. ã‹tU« t£l tiu¥gl¤ij btËplhf 

bgw F¿pL vGjî«.

import matplotlib.Pyplot as plt
val = [29.2, 54.2, 8.3, 8.3]
labels = ["sleeping", "playing", "working", 
 "eating"]
plt.pie (val, babels = labels),
plt.axes().set_aspect("equal")
plot.show()

gFâ - <

mid¤J Édh¡fS¡F« ÉilaË (5 kâ¥bg©fŸ)

1. Matplotlib ia ga‹gL¤J« pyplot 
tiffis ÉÇthf ÉtÇ.

Éil. Matplotlib	c§fis	Ï°nlh»uh«,	°nf£l®	

tiuÉl«,	 g£il	 És¡f¥gl«,	 g£il	

tiu¥gl«	 ngh‹w	 gšntW	 tifahd	

tiuÉl§fis	cUth¡f	cjî«.

tÇ És¡f¥gl«

tÇ	tiu¥gl«	mšyJ	tÇ	És¡f¥gl«	v‹gJ	

jftšfis,	 "F¿¥gh‹fŸ"	 (Mancer)	 v‹W	

miH¡f¥gL«	 juî	 òŸËfË‹	 bjhliu	

ne®nfh£o‹	 ïiz¥gj‹	_y«	 fh£L»wJ.	

tÇ	tiu¥gl«	juîfË‹	kh‰w¤ij	F¿¥ã£l	

fhy¤âš	 ÃfH¡	 Toaij	 fh£L«.	 vdnt,	

fhytÇir¥go	ï¡nfhLfŸ	mik¡f¥gL«.

vL¤J¡fh£L: tÇ tiuÉl«

import matplotlib.pyplot as plt
years = [2014, 2015, 2016, 2017, 2018]
total_populations = [8939007, 8954518, 
8960387, 8956741, 8943721]
plt.plot (years, total_populations)
plt.title ("Year vs Population in India")
plt.xlabel ("Year")
plt.ylabel ("Total Population")
plt.show()
ïªj	ÃuÈš	,

Plt.title() → tiu¥gl¤â‹	 jiy¥ig	

F¿¥ãL»wJ.

Plt.xlabel() → X-m¢á‹	 jiy¥ig	

F¿¥ãL»wJ.

Plt.ylabel() → Y-m¢á‹	 jiy¥ig	

F¿¥ãL»wJ.
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g£il tiu¥gl«

g£il	 tiuÉl«	 (mšyJ	 g£il	 tiu¥gl«)	

v‹gJ	 Äfî«	 bghJthd	 tiuÉl«	

tifahF«.	 ïJ	 v©	 kh¿¡F«,	 tif	

kh¿fS¡F«	 ïilnailna	 cŸs	 cwit	

btË¥gL¤J»wJ.	 g£il	 És¡f¥gl«	

tif¥gL¤j¥g£l	juîfis	br›tf	g£ilahf	

fh£L«.	ï¥g£ilfŸ	br§F¤jhfnth	mšyJ	

»ilk£lkhfnth	bjhF¡f¥glyh«.	ï«Kiw	

bfhL¡f¥g£l	 v©	 kâ¥òfis	 gšntW	

tifíl‹	x¥ã£L	gh®¡f	cjî«.

Matplotlib-š	 g£il	 És¡f¥gl¤ij	

cUth¡f,	 plt.bar()	 v‹w	 bra‰T¿id	

ga‹gL¤j	nt©L«.

vL¤J¡fh£L

import matplotlib.pyplot as plt
# Our data
labels = ["TAMIL", "ENGLISH", "MATHS", 
"PHYSICS", "CHEMISTRY", "CS"]
usage = [79.8, 67.3, 77.8, 68.4, 70.2, 88.5]
# Generating the y positions. Later, we'll use 
them to replace them with labels.
y_positions = range (len(labels))
#Creating our bar plot
plt.bar (y_positions, usage)
plt.xticks (y_positions, labels)
plt.ylabel ("RANGE")
plt.title ("MARKS")
plt.show()
t£l tiu¥gl«

t£l	 tiu¥gl«	 xU	 bghJthd	 És¡f¥gl	

tifahF«.	 t£l	 toÉš	 njh‹W«	 ïªj	

tiu¥gl«	v©	É»j¤ij	És¡F«	Éj¤âš	

J©Lfshf	 ãÇ¡f¥g£oU¡F«.	 t£l	

tiu¥gl¤âš	cŸs	J©LfŸ	KG	gl¤Jl‹	

cŸs	cwit	btË¡fh£L«.

Matplotlib	 bfh©L	 t£l	 tiu¥gl¤ij	

cUth¡f	 eh«	 plt.pie()	 bra‰T¿id	

ga‹gL¤j	nt©L«.	autopct	msòU,	Python 

ru«	 totik¥ig	 ga‹gL¤â	 kâ¥ig	

rjåj¤âš	fh£L«.

vL¤J¡fh£L

import matplotlib.pyplot as plt
sizes = [89, 80, 90, 100, 75]
labels = ["Tamil", "English", "Maths", 
"Science", "Social"]
plt.pie (sizes, labels = labels, autopct = "%.2f")
plt.axes().set_aspect ("equal")
plt.show()

2. Matplotlib âiuÆš fhz¥gL« gšntW 

bgh¤jh‹fis És¡F.

Éil. btËp£L	 âiuÆš	 ,	 Ú§fŸ	 Ñœ	 ïlJ	 

_iyÆš	 áy	 bgh¤jh‹fis¡	 fhzyh«.	

ïªj	 ýbgh¤jh‹fË‹	 ga‹gh£il	 ÑnH	

gh®¡fyh«.

(Home Button)

(Forward / Back Buttons) (Zoom Button) (Save the Figure Button)

 
(Pan Axis Button)

r¥ ¥sh£ f£lik¥ò bgh¤jh‹

bgÇjh¡F bgh¤jh‹ gl¤ij nrÄ¡F« bgh¤jh‹

Kf¥ò bgh¤jh‹ (Home Button)
tiu¥gl¤âš	 cyht	 bjhl§»a	 cl‹	

ï¥bgh¤jh‹	 cjî«.	 ï¥bgh¤jhid	

ga‹gL¤â	 mrš	 fh£á	 âiwia	 v¥bghGJ	

nt©LkhdhY«	bgwyh«.

K‹ndh¡»/ã‹neh¡»

(Forward/Backward buttons)
ï¥bgh¤jh‹fŸ	 cyÉfËš	 fhz¥gL«	

K‹ndh¡»/ã‹neh¡»	bgh¤jh‹fis	nghš	

ga‹gL»wJ.	 ï¥bgh¤jhid¥	 ga‹gL¤â	

Kªja	 ïl¤â‰nfh	 mšyJ	 K‹ndh¡»	

bršynth	Koí«.

gh‹ M¡Ì° bgh¤jh‹

(Pan Axis Button)
FW¡F	tot«	ngh‹w	njh‰w¤ij	f©l	ï¥	

bgh¤jhid	 »Ë¡	 brŒJ	 bfh©nl	 ïG¤J	

tiugl¤âDŸ	R‰¿	efuyh«.

bgÇjh¡F bgh¤jh‹(Zoom Button)
ï¥bgh¤jh‹	 nj®ªbjL¤J,	 bgÇjh¡f	

nt©oa	rJu¥gu¥ãid	»Ë¡	brŒJ	ef®¤j	

nt©L«.	bgÇjh¡Ftj‰F	ïlJ	»Ë¡	brŒJ	

ef®¤jî«.	 kh‰whf	 á¿jh¡f	 ÉU«ãdhš	

tyJ	»Ë¡	brŒJ	ef®¤j	nt©L«.
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r¥ ¥sh£ f£lik¥ò bgh¤jh‹

(Configure Subplots Button)
ï¥bgh¤jh‹,	 gl«	 k‰W«	 tiuÉl¤â‰F	

ïilna	 cŸs	 ïilbtËia	 f£lik¡f	

cjî»wJ.

gl¤ij nrÄ¡F« bgh¤jh‹

(Save Figure button)
ï¥bgh¤jh‹	gl§fis	gšntW	tot§fËš	

nrÄ¡f	cjî«.

3. ã‹tU« bra‰TWfË‹ ga‹gh£il 

vGJ:

	 (m) plt.xlabel	 	 (M) plt.ylabel

	 (ï) plt.title	 	 (<) plt.legend()

 (c) plt.show()

Éil. (m) plt.xlabel

  X	-	m¢á‹	jiy¥ig	F¿¥ãL»wJ.

(M) plt.ylabel

  Y	-	m¢á‹	jiy¥ig	F¿¥ãL»wJ.

(ï) plt.title

		 tiu¥gl¤â‹	jiy¥ig	F¿¥ãL»wJ.

(<) plt.legend()

   plt.legend() f£lisia¡	 bfh©L	

bfhlhÃiy	òidîfŸ	brayh¡fyh«.

(c) plt.show()

		 tiugl¤ij	fh©ã¡f	cjî»wJ.

TLjš Édh¡fŸ

rÇahd Éilia nj®î brŒaî«  (1 kâ¥bg©)

1. jftšfis tiufiy KiwÆš 
cUtik¡f¥ ga‹gLtJ vJ?  

 m)	 m£ltizfŸ	 M)	 tiufiy

 ï)	 ï‹ngh»uhã¡°	 <)	 nlZngh®£

 [Éil: ï) ï‹ngh»uhã¡°]
2. mid¤J ts§fisí« x‹Wg£l x‰iw 

fh£á âiuÆš fh©ã¡f ga‹gLtJ vJ?

 m)	 m£ltizfŸ	 M)	 tiufiy

 ï)	 ï‹ngh»uhã¡°	 <)	 nlZngh®£

 [Éil: <) nlZngh®£]
3. juîfis òŸËfË‹ bjhF¥ghf fh£LtJ 

vJ?

 m)	 tÇ	tiuÉl«

 M)	 °nf£l®	tiuÉl«

 ï)	 bg£o	tiuÉl«

 <)	 t£l	tiuÉl«

 [Éil: M) °nf£l® tiuÉl«]

4. ig¤jh‹ bjhF¥òfis ÃWîtj‰fhd 
xU nkyh©ik bk‹bghUŸ vJ?

 m) tip   M) plt

 ï) csc  <) pip
 [Éil: <) pip]
5. ã‹tUtdt‰WŸ r¡â thŒªj f£lis 

vJ?

 m) pip  M) title

 ï) label  <) plot()
 [Éil: <) plot()]
6. bgÇjh¡f nt©ola rJu¥gu¥ãid ef®¤j 

cjî« bgh¤jh‹ vJ?

 m)	 bgÇjh¡F	bgh¤jh‹

 M)	 r¥	¥sh£	f£lik¥ò	bgh¤jh‹

 ï)	 nrÄ¡F«	bgh¤jh‹

 <)	 gh‹	M¡Ì°	bgh¤jh‹

 [Éil: m) bgÇjh¡F bgh¤jh‹]
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7. gl« k‰W« tiuÉl¤â‰F ïilna cŸs 
ïilbtËfis f£lik¡f cjîtJ vJ?

 m)	 gl¤ij	nrÄ¡F«	bgh¤jh‹

 M)	 bgÇjh¡F	bgh¤jh‹

 ï)	 Kf¥ò	bgh¤jh‹

 <)	 r¥	¥sh£	f£lik¥ò	bgh¤jh‹

 [Éil: <) r¥ ¥sh£ f£lik¥ò 

 bgh¤jh‹]
8. gl§fis gšntW tot§fËš nrÄ¡f 

cjî« bgh¤jh‹ vJ?

 m)	 gl¤ij	nrÄ¡F«	bgh¤jh‹

 M)	 bgÇjh¡F	bgh¤jh‹

 ï)	 Kf¥ò	bgh¤jh‹

 <)	 r¥	¥sh£	f£lik¥ò	bgh¤jh‹

 [Éil: m) gl¤ij nrÄ¡F« bgh¤jh‹]
9. juî òŸËfË‹ bjhliu ne®¡nfh£il 

ïiz¥gj‹ _y« jftšfis fh£LtJ 
vJ?

 m)	 tÇ	És¡f¥gl«	 M)	 g£il	tiugl«

 ï)	 bg£o	tiugl«	 <)	 t£l	tiugl«

 [Éil: m) tÇ És¡f¥gl«]

10. v© kh¿¡F«, tif kh¿fS¡F« ïilna 
cŸs cwit btËgL¤JtJ vJ?

 m)	 tÇ	tiugl«	 M)	 t£l	tiugl«

 ï)	 bg£o	tiugl«	 <)	 g£il	tiugl«	

 [Éil: <) g£il tiugl«]
11. g£ilÆ‹ jiy¥ig F¿¥ãL« F¿pL

 m) Labels  M) Usage

 ï) Xticks  <) Range
 [Éil: m) Labels]
12. g£ilÆ‹ bgaU¡F kâ¥ãid xJ¡FtJ

 m) Labels  M) Usage

 ï) Xticks  <) Range
 [Éil: M) Usage]
13. v© bjhliu cUth¡F« F¿pL vJ?

 m) Labels  M) Usage

 ï) Xticks  <) Range
 [Éil: <) Range]

14. v©tif juîfS¡F ïilnaahd 
mâ®bt©iz g£il toî tiugl¤âš 
fh©ã¥gJ vJ?

 m)	 g£il	tiugl«

 M)	 Ï°nlh»uh«	tiugl«

 ï)	 t£l	tiugl«	 <)	 tÇ	És¡f¥gl«

 [Éil: M) Ï°nlh»uh« tiugl«]
15. gšntW tifahd juîfis x¥ãl 

ga‹gLtJ vJ?
 m)	 g£il	tiugl«

 M)	 Ï°nlh»uh«	tiugl«

 ï)	 t£l	tiugl«	 <)	 tÇ	És¡f¥gl«

 [Éil: m) g£il tiugl«]
16. mršfh£á âiuia v¥bghGJ 

nt©LkhdhY« bgWtj‰F vªj 
bgh¤jh‹ ga‹gL»wJ.

 (m)	 K‹ndh¡»		 M)	 Kf¥ò

 ï)	 gh‹	M¡Ì°	 <)	 bgÇjh¡F

 [Éil: M) Kf¥ò]

nfho£l ïl§fis Ãu¥òf. 

1. ______ v‹gJ juî k‰W« jftšfis 

tiufiyahf cUth¡F»‹wJ.

 m)	 juî	fh£á¥gL¤Jjš

 M)	 juî	mUtkh¡f«

 ï)	 gšÿlf«

 <)	 bra‰TW

 [Éil: m) juî fh£á¥gL¤Jjš]
2. juî fh£á¥gL¤jÈ‹ K¡»a neh¡f« 

gadhs®fS¡F jftšfis ______ 

KiwÆš fh©ã¥gJ.

 m)	 xÈ¡fh£á	

 M)	 gl¡fh£á

 ï)	 tiugl	fh£á

 <)	 ït‰¿š	vJîÄšiy

 [Éil: M) gl¡fh£á]
3. ig¤jhÅš ______ v‹gJ ãugykhd juî 

fh£á¥gL¤jš üyf« MF«.

 m) Matplotlib  M) XML

 ï) HTML  <) C++
 [Éil: m) Matplotlib]
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4. ______ v‹gJ IªJ v©fŸ âu£il¡ 
bfh©L juîfË‹ g»®it fh£L»wJ.

 m)	 tÇ	tiuÉl«

 M)	 °nf£l®	tiuÉl«

 ï)	 bg£o	tiuÉl«

 <)	 t£l	tiuÉl«

 [Éil: ï) bg£o tiuÉl«]
5. ______ ga‹gL¤â matplotlib ÃWt Koí«.

m) tip   M) plt
ï) pip   <) css

 [Éil: ï) pip]
6. ig¤jh‹ tu«òfŸ ______ cl‹ bjhl§F«.

m) 0 M) 1 ï) 5 <) 10

 [Éil: m) 0]
7. ______ gy msòU¡fis vL¤J¡ 

bfhŸS«.

 m)	 f£lis	 	 M)	 cŸçL

 ï)	 btËpL

 <)	 ït‰¿š	vJîÄšiy

 [Éil: m) f£lis]
8. tiu¥gl¤âš cyht bjhl§»a cl‹ 

______ bgh¤jh‹ cjî«.

 m)	 Kf¥ò	 	 M)	 K‹ndh¡»

 ï)	 gh‹	M¡Ì°	 <)	 bgÇjh¡F

 [Éil: m) Kf¥ò]
9. ______ bgh¤jhid¥ ga‹gL¤â Kªja 

ïl¤â‰nfh mšyJ K‹ndh¡» bršynth 
Koí«.

 (m)	 K‹ndh¡»/ã‹ndh¡»

 M)	 Kf¥ò

 ï)	 gh‹	M¡Ì°	 <)	 bgÇjh¡F

 [Éil: m) K‹ndh¡»/ã‹ndh¡»]
10. _______ juîfË‹ kh‰w¤ij F¿¥ã£l 

fhy¤âš ÃfH¡Toaij fh£L«.

 m)	 tÇ	tiugl«	 M)	 g£il	tiugl«

 ï)	 bg£o	tiugl«	 <)	 t£l	tiugl«

 [Éil: m) tÇ tiugl«]

11. _______ v‹gJ Äfî« bghJthd 
tiuÉl« tifahF«.

 m)	 tÇ	tiugl«	 M)	 g£il	tiugl«

 ï)	 bg£o	tiugl«	 <)	 t£l	tiugl«

 [Éil: M) g£il tiugl«]
12. Matplotlib-š g£il És¡f¥gl¤ij 

cUth¡f, ______ v‹w bra‰T¿id 
ga‹gL¤j nt©L«.

 m) plt.bar()  M) plt.usage

 ï) xticks  <) plt.show
 [Éil: m) plt.bar()]

Äf FW»a Édh¡fŸ  (2 kâ¥bg©fŸ)

1. tÇ És¡f¥gl« v‹whš v‹d?

Éil. tÇ	tiu¥gl«	mšyJ	tÇ	És¡f¥gl«	v‹gJ	

jftšfis,	 "F¿¥gh‹fŸ"	 (Mancer)	 v‹W	

miH¡f¥gL«	juî	òŸËfË‹	bjhliu	ne®	

nfh£o‹	ïiz¥gj‹	_y«	 fh£L»wJ.	 tÇ	

tiu¥gl«	 juîfË‹	 kh‰w¤ij	 F¿¥ã£l	

fhy¤âš	ÃfH¡Toaij	fh£L«.	vdnt,	fhy	

tÇir¥go	ï¡nfhLfŸ	mik¡f¥gL«.

2. g£il tiugl« v‹whš v‹d?

Éil. g£il	 tiuÉl«	 (mšyJ	 g£il	 tiugl«)	

v‹gJ	 Äfî«	 bghJthd	 tiuÉl«	

tifahF«.	 ïJ	 v©	 kh¿¡F«,	 tif	

kh¿fS¡F«	 ïilna	 cŸs	 cwit	

btË¥gL¤J»wJ.	 g£il	 És¡f¥gl«	

tif¥gL¤j¥g£l	juîfis	br›tf	g£ilahf	

fh£L«.	ï¥g£ilfŸ	br§F¤jhfnth	mšyJ	

»ilk£lkhfnth	bjhF¡f¥glyh«.	ï«Kiw	

bfhL¡f¥g£l	 v©	 kâ¥òfis	 gšntW	

tifíl‹	x¥ã£L	gh®¡f	cjî«.

FW Édh¡fŸ  (3 kâ¥bg©fŸ)

1. F¿¥ò tiuf: 

(i) °nf£l® tiuÉl«

(ii) bg£o tiuÉl«

Éil. (i)  °nf£l® tiuÉl«:	°nf£l®	tiuî	

v‹gJ	juîfis	òŸËfË‹	bjhF¥ghf	

fh£L»wJ.	 xU	 òŸËÆ‹	 Ãiy	 mj‹	

ïU	 gÇkhz	 kâ¥ig¥	 bghW¤jJ,	

x›bthU	 kâ¥ò«	 »ilk£l	 mšyJ	

br§F¤J	 gÇkhz¤â‹	 Ãiyia	

F¿¡F«.
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(ii) bg£o tiuÉl«:	 bg£o	 tiuÉl«	

v‹gJ	á¿a	Kjš	fhškhd«,	ruhrÇ,	

_‹wh«	 fhškhd«	 k‰W«	 bgÇa	

(minimum, first quartile, median, third 
quartile and maximum)	 M»a	 IªJ	

v©fŸ	 âu£il¡	 bfh©L	 juîfË‹	

g»®it	fh£L»wJ.

beLÉdh¡fŸ  (5 kâ¥bg©fŸ)

1. Ï°nlh»uh« k‰W« g£il tiugl§fS¡F 

ïilnaahd ntWghLfis vGJf.

Ï°nlh»uh«	k‰W«	g£il	tiugl§fS¡F	

ïilna	 cŸs	 ntWghLfis	 ã‹tUkhW	

F¿¥ãlyh«:

Éil. 1.	 	Ï°nlh»uh«	 tiu¥gl«,	 v©	

tif	 juîfS¡F	 ïilnaahd	

mâ®bt©iz	 g£il	 toî	

tiu¥gl¤âš	 fh£L«.	 g£il	 tiu¥gl«	

gšntW	 tifahd	 juîfis	 x¥Õl	

ga‹gL»wJ.

2.	 Ï°nlh¡uh«,	 kh¿fË‹	 ýbjhlU¡F	

ïilnaahd	 mâ®bt©	 g»®it	

fh©ã¡F«.	 khwhf	 g£il	 tiugl«	

bt›ntwhd	 kh¿fis	 x¥ãL«	

gl¤ij	fh©ã¡F«.

3.	 Ï°nlh¡uh«	 v©tif	 juîfËY«,	

g£il	 tiu¥gl«	 tif¥gL¤j¥g£l	

juîfËY«	brayh‰W«.

4.	 Ï°nlh¡uh«	 cŸs	 g£ilfS¡F	

ïilna	 ïilbtËÆU¥g	 âšiy.	

Mdhš	 g£il	 tiu¥gl¤âš	

njh‹W«	 g£ilfËilna	

Kiwahd	 ïilbtËfŸ	

_y«	 juîfS¡FÆilnaahd	

bjhl®ã‹ikia	fh©ã¡F«.

5.	 Ï°nlh»uh«	 v©fŸ	

cW¥òfshf	 mit	 juîfË‹	

bjhl®òfis	 btË¥gL¤j	 x‹whf	

tif¥gL¤j¥g£oU¡F«.	 g£il	

tiugl¤âš	juîfŸ	jÅ	cW¥òfshf	

fUj¥gL»wJ.

6.	 g£il	 tiu¥gl¤âš	 bjhFâfis	

c¢r	kâ¥ãÈUªJ	Fiwªj	kâ¥ã‰F	

kW	 tÇÆw¡f«	 brŒa	 Koí«.	

Mdhš	 Ï°nlh¡uhÄš	 ïit	

bjhl®	 tÇirahf	 ïU¥gjhš	 ïJ	

rh¤âaÄšiy	.

7.	 Ï°nlh¡»uhÄš	br›tf	bjhFâÆ‹	

mfy«	xnu	msÉš	ïšyhâU¡fyh«.	

Mdhš	g£il	tiu¥gl¤âš	v¥nghJ«	

mfy«	xnu	khâÇahdjhf	ïU¡F«.

2. t£l tiugl« v‹whš v‹d? 

vL¤J¡fh£Ll‹ És¡Ff.

Éil. t£l	 tiu¥gl«	 xU	 bghJthd	 És¡f¥gl	

tifahF«.	 t£l	 toÉš	 njh‹W«	 ïªj	

tiu¥gl«	v©	É»j¤ij	És¡F«	Éj¤âš	

J©Lfshf	 ãÇ¡f¥g£oU¡F«.	 t£l	

tiu¥gl¤âš	cŸs	J©LfŸ	KG	gl¤Jl‹	

cŸs	cwit	btË¡fh£L«.

Matplotlib bfh©L	 t£l	 tiugl¤ij	

cUth¡f	 eh«	 plt.pie() bra‰T¿id	

ga‹gL¤j	nt©L«	autopct	msòU,	python 
ru«	 totik¥ig	 ga‹gL¤â	 kâ¥ig	

rjåj¤âš	fh£L«.

vL¤J¡fh£L

import matplotlib.pyplot as plt
sizes = [89, 80, 90, 100, 75]
labels = ["Tamil", "English", "Maths", 
"Science", "Social"]
plt.pie (sizes, labels = labels, autopct = "%.2f")
plt.axes().set_aspect ("equal")
plt.show()
btËpL :

English

Tamil

Social

Science

Maths

18.43

20.51

17.28

23.04

20.74
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bghJ¡ F¿¥òfŸ:

1.      ig¤jhÅÈUªJ v£L gÆ‰áfS«, MySQL ÈUªJ ïu©L gÆ‰áfisí« brŒKiw tF¥òfËš 

gÆ‰á brŒa nt©L«.

2. brŒKiw¤ nj®îfËš, cŸ nj®îfSl‹ ïu©L Édh¡fisíila Édh¤jhŸ tH§f¥gL«.

3. bfhL¡f¥gL« cŸnj®îfËš, VnjD« xU Édhit nj®ªbjL¤J ÉilaË¡f nt©L«.

4. kâ¥bg© g»®îfŸ ã‹tUkhW:

 brŒKiw¤ nj®î fhy msî: 2 ½ kÂfŸ   mâfg£r kâ¥bg©fŸ: 20
I. mf¤nj®î kâ¥ÕL: 5 kâ¥bg©fŸ

brŒKiw gântL 5 kâ¥bg©fŸ

II. òw¤nj®î kâ¥ÕL: 15 kâ¥bg©fŸ

Ãuš vGJjš 10 kâ¥bg©fŸ

Ãuš ïa¡f« 5 kâ¥bg©fŸ

bkh¤j« 20 kâ¥bg©fŸ

bghUsl¡f«

t. 

v©
gÆ‰á v© gÆ‰á g¡f v©

1 PY1 (m) v©Â‹ bjhl® bgU¡fš fz¡»Ljš

(M) bjhl® v©fË‹ T£lš

252

2 PY2 (m) x‰iw¥gil, ïu£il¥gil v©fis f©l¿jš

(M) ru¤ij jiyÑHhf kh‰Wjš

253

3 PY3 kâ¥òfis cUth¡», x‹iw¥gil kâ¥òfis k£L« 

Ú¡Fjš

254

4 PY4 gfh v©fis cUth¡Fjš k‰W« Set brašghLfŸ 254
5 PY5 ïd¡FGit ga‹gL¤â, xU ru¤â‹ cW¥òfis 

m¢áLjš

255

6 DB6 MySQL - Employee juî m£ltiz 257
7 DB7 MySQL - Student juî m£ltiz 259
8 PY8 CSV k‰W« ig¤jh‹ 262
9 PY9 SQL k‰W« ig¤jh‹ 264

10 PY10 Pip ga‹gL¤â ig¤jh‹ És¡f¥gl« tiujš 265
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 RuhÉ‹  fÂÅ m¿Éaš  12 M« tF¥ò

PY1(m) - v©Â‹ bjhl® bgU¡fš fz¡»Ljš

1. (m)  kl¡if¥ ga‹gL¤â bfhL¡f¥g£l v©Â‹ bjhl® bgU¡fiy fz¡»L« Ãuš x‹iw 

vGJf.

Ãuš

num = int(input("Enter a Number: "))

if (num==0):

 fact = 1

fact = 1

for i in range(1,num1+):

 fact = fact * i

print("Factorial of ", num, " is ", fact)

btËpL :

 Enter a Number: 12
 Factorial of 12 is 479001600

PY1(M) - bjhl® v©fË‹ T£lš

1. (M)  1/1 + 22/2 + 33/3 + ……. nn/n v‹w bjhl® v©fË‹ T£L¤bjhifia fz¡»L« Ãuš 

x‹iw vGJf.

Ãuš

n = int(input("Enter a value of n: "))

s=0.0

for i in range(1,n+1):

 a=float(i**i)/i

 s=s+a

print("The sum of the series is ", s)

btËpL :

 Enter a value of n: 4
 The sum of the series is 76.0
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PY2(m) - x‰iw¥gil, ïu£il¥gil v©fis f©l¿jš

2. (m)  xU v© x‰iw¥gil v©zh mšyJ ïu£il¥gil v©zh vd¡ f©l¿í« bra‰TW 

x‹iw tiuaW¤J Ãuš x‹iw vGJf.

Ãuš

defoddeven(a):
 if (a0==2%):
  return 1
 else:
  return 0
num = int(input("Enter a number: "))
if (oddeven(num)==1):
 print("The given number is Even")
elif (oddeven(num)==0):
 print("The given number is Odd")

btËpL :

 Enter a number: 7
 The given number is Odd
 Enter a number: 6
 The given number is Even

PY2(m) - ru¤ij jiyÑHhf kh‰Wjš

2. (M)  bfhL¡f¥g£l ru¤ij jiyÑHhf kh‰W« Ãuš x‹iw vGJf. (vL¤J¡fh£L: "wel" = 

v‹gJ "lew" vd¤ njh‹w nt©L«)

Ãuš

def rev(str1):
 str2=''
 i=len(str1-(1
 while i>=0:
 str+2=str1[i]
 i-=1
return str2
word = input("\n Enter a String: ")
print("\n The Mirror image of the given string is: ", rev(word))

btËpL :

 Enter a String: school
 The Mirror image of the given string is: loohcs
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PY3 – kâ¥òfis cUth¡», x‰iw¥gil kâ¥òfis k£L« Ú¡Fjš

3. (m)  1 Kjš 10 tiu kâ¥òfis xU List-š cUth¡», mâYŸs mid¤J x‰iw¥gil v©fis 

k£L« Ú¡F« Ãuš x‹iw vGJf.

Ãuš

num1=[]
for i in range(1,11):
 num1.append(i)
print("Numbers from 1 to 10.....\n",num1)
for j, i in enumerate(num1):
 if(i1==2%):
  del num1[j]
print("The values after removed odd numbers.....\n",num1)

btËpL :

 Numbers from 1 to 10.....
 [10 ,9 ,8 ,7 ,6 ,5 ,4 ,3 ,2 ,1]
 The values after removed odd numbers.....
 [10 ,8 ,6 ,4 ,2]

PY4 – gfh v©fis cUth¡Fjš k‰W« Set brašghLfŸ

4.  gfh v©fis xU Set-š cUth¡fî«. k‰bwhU Set-š x‰iw¥gil v©fis cUth¡fî«. 

ïªj ïu©L Set fisí« ga‹gL¤â nr®¥ò, bt£L, ntWghL k‰W« rk¢Óuhd ntWghL M»a 

Set brašghLfis brŒí« Ãuš x‹iw vGJf.

Ãuš

odd=set([x*1+2 for x in range(0,5)])
primes=set()
for i in range(2,10):
 j=2
 f=0
 while j<i/2:
  ifi%j==0:
   f=1
 j+=1
if f==0:
 primes.add(i)
print("Odd Numbers: ", odd)
print("Prime Numbers: ", primes)
print("Union: ", odd.union(primes))
print("Intersection: ", odd.intersection(primes))
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print("Difference: ", odd.difference(primes))
print("Symmetric Difference: ", odd.symmetric_difference(primes))

btËpL :

 Odd Numbers: {9 ,7 ,5 ,3 ,1}
 Prime Numbers: {7 ,5 ,4 ,3 ,2}
 Union: {9 ,7 ,5 ,4 ,3 ,2 ,1}
 Intersection: {7 ,5 ,3}
 Difference: {9 ,1}
 Symmetric Difference: {9 ,4 ,2 ,1}

PY5 – ïd¡FGit ga‹gL¤â, xU ru¤â‹ cW¥òfis m¢áLjš

5.  xU ru¤ij cŸçlhf bg‰W, mâYŸs M§»y bgÇa vG¤JfŸ, á¿a vG¤JfŸ, cÆbuG¤JfŸ, 

bkŒ vG¤J¡fŸ k‰W« ïilbtËfË‹ v©Â¡ifia m¢áL« Ãuiy ïd¡FG ga‹gL¤â 

vGJf.

Ãuš

class String:
def __init__(self):
 self.uppercase=0
 self.lowercase=0
 self.vowels=0
 self.consonants=0
 self.spaces=0
 self.string=""
def getstr(self):
 self.string=str(input("Enter a String: "))
def count_upper(self):
 for ch in self.string:
    if (ch.isupper()):
      self.uppercase+=1
def count_lower(self):
 for ch in self.string:
    if (ch.islower()):
        self.lowercase+=1
def count_vowels(self):
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 for ch in self.string:
   if (ch in ('A', 'a', 'e', 'E', 'i', 'I', 'o', 'O', 'l', 'L')):
      self.vowels+=1
def count_consonants(self):

 for ch in self.string:

    if (ch not in ('A', 'a', 'e', 'E', 'i', 'I', 'o', 'O', 'l', 'L')):

       self.consonants+=1
def count_space(self):
 for ch in self.string:
    if (ch==""):
       self.spaces+=1
def execute(self):
 self.count_upper()
 self.count_lower()
 self.count_vowels()
 self.count_consonants()
 self.count_space()
def display(self):
 print("The given string contains...")
 print("%d Uppercase letters"%self.uppercase)
 print("%d Lowercase letters"%self.lowercase)
 print("%d Vowels"%self.vowels)
 print("%d Consonants"%self.consonants)
 print("%d Spaces"%self.spaces)
S = String()
S.getstr()
S.execute()
S.display()

btËpL :

 Enter a String: Welcome to Computer Science
 The given string contains...
 3 Uppercase letters
 21 Lowercase letters
 10 Vowels
 17 Consonants
 3 Spaces
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DB6 – MYSQL EMPLoYEE juî m£ltiz

6.  Empno, Empname, Desig, Dept, Age k‰W« Place M»a òy§fis cŸsl¡»a Employee juî 

m£ltizia cUth¡», mâš IªJ gâîfis cŸËLf.

 Ãuš

 ã‹d®,

 y m£ltizÆš nkY« ïu©L gâîfis nr®¡fî«.

 y date of joining v‹w k‰bwhU òy¤ij nr®¤J juî m£ltizÆ‹ mik¥ig nk«gL¤Jf.

 y doj òy¤âš VnjD« bt‰W kâ¥òfŸ cŸsdth v‹W nrhâ¡fî«.

 y 2018/01/01 ¡F ãwF gÂÆš nr®ªj gÂahs®fis g£oaÈLf.

SQL ÉdtšfŸ k‰W« btËpLfŸ:

(i) Employee juî m£ltizia cUth¡Fjš:

mysql> Create table Employee (Empno integer(4) primary key,
Empname varchar(20), Desig varchar(10), Dept varchar(10),
Age integer(2), Place varchar(10));

(ii)  m£ltiz mik¥ig gh®itÆlš:

 mysql> Desc Employee;

Field Type Null Key Default Extra
Empno int(4) NO PRI NULL
Empname varchar(20) YES NULL
Desig varchar(10) YES NULL
Dept varchar(10) YES NULL
Age int(2) YES NULL
Place varchar(10) YES NULL

 6 rows in set (0.00 sec)
(iii)  m£ltizÆš juîfis cŸËLjš:
 mysql> Insert into employee values(1221, 'Sidharth', 'Officer', 'Accounts', 45, 'Salem');
 mysql> Insert into employee values(1222, 'Naveen', 'Manager', 'Admin', 32, 'Erode');
 mysql> Insert into employee values(1223, 'Ramesh', 'Clerk', 'Accounts', 33, 'Ambathur');
 mysql> Insert into employee values(1224, 'Abinaya', 'Manager', 'Admin', 28, 'Anna Nagar');
 mysql> Insert into employee values(1225, 'Rahul', 'Officer', 'Accounts', 31, 'Anna Nagar');

(iv)  mid¤J gâîfisí« gh®itÆlš:

 mysql> select * from Employee;

Empno Empname Desig Dept Age Place
1221 Sidharth Officer Accounts 45 Salem

1222 Naveen Manager Admin 32 Erode
1223 Ramesh Clerk Accounts 33 Ambathur
1224 Abinaya Manager Admin 28 Anna Nagar
1225 Rahul Officer Accounts 31 Anna Nagar

 5 rows in set (0.00 sec)
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(v)  nkY« ïu©L gâîfis nr®¤jš:

 mysql> Insert into employee values(3226, 'Sona', 'Manager', 'Accounts', 42, 'Erode');
 mysql> Insert into employee values(3227, 'Rekha', 'Officer', 'Admin', 34, 'Salem');
 mysql> select * from Employee;

Empno Empname Desig Dept Age Place
1221 Sidharth Officer Accounts 45 Salem

1222 Naveen Manager Admin 32 Erode
1223 Ramesh Clerk Accounts 33 Ambathur
1224 Abinaya Manager Admin 28 Anna Nagar
1225 Rahul Officer Accounts 31 Anna Nagar
3226 Sona Manager Accounts 42 Erode
3227 Rekha Officer Admin 34 Salem

 7 rows in set (0.00 sec)

(vi)  nkY« xU òy¤ij nr®¤jš:

 mysql> Alter table employee add (doj date);

 desc employee;

Field Type Null Key Default Extra
Empno int(4) NO PRI NULL
Empname varchar(20) YES NULL
Desig varchar(10) YES NULL
Dept varchar(10) YES NULL
Age int(2) YES NULL
Place varchar(10) YES NULL
doj date YES NULL

 7 rows in set (0.00 sec)

(vii)  x›bthU gÂahsÇ‹ gÂÆš nr®ªj ehis m£ltizÆš nr®¤jš:

 mysql> update employee set doj = '21-03-2010' where empno=1221;
 mysql> update employee set doj = '13-05-2012' where empno=1222;
 mysql> update employee set doj = '25-10-2017' where empno=1223;
 mysql> update employee set doj = '17-06-2018' where empno=1224;
 mysql> update employee set doj = '02-01-2018' where empno=1225;
 mysql> update employee set doj = '31-12-2017' where empno=3226;
 mysql> update employee set doj = '16-08-2015' where empno=3227;

 mysql> select * from Employee;
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Empno Empname Desig Dept Age Place doj
1221 Sidharth Officer Accounts 45 Salem 2010-03-21

1222 Naveen Manager Admin 32 Erode 2012-05-13
1223 Ramesh Clerk Accounts 33 Ambathur 2017-10-25
1224 Abinaya Manager Admin 28 Anna Nagar 2018-06-17
1225 Rahul Officer Accounts 31 Anna Nagar 2018-01-02
3226 Sona Manager Accounts 42 Erode 2017-12-31
3227 Rekha Officer Admin 34 Salem 2015-08-16

 7 rows in set (0.00 sec)

(viii) doj òy¤âš VnjD« bg‰W kâ¥ò cŸsjh vd nrhâ¤jš

 mysql> select * from emp where empno is null;
 Empty set (0.00 sec)

(ix)  2018/01/01 ¡F ãwF gÂÆš nr®ªj gÂahs®fË‹ Étu§fis g£oaÈLjš:.
 mysql> Select * from emp where doj > '01-01-2018';

Empno Empname Desig Dept Age Place doj
1224 Abinaya Manager Admin 28 Anna Nagar 2018-06-17
1225 Rahul Officer Accounts 31 Anna Nagar 2018-01-02

 2 rows in set (0.00 sec)

DB7 – MYSQL StuDEnt juî m£ltiz

7.  ã‹tU« òy Étu§fË‹ mo¥gilÆš, Student v‹w juî m£ltizia cUth¡», ÑnH 

bfhL¡f¥g£LŸs juîfis mâš cŸËLf.

òy¤â‹ bga® òy tif msî

Reg_No char 5
Sname varchar 15
Age int 2
Dept varchar 10
Class char 3

cŸËl nt©oa¤ juîfŸ:

Reg_No Sname Age Dept Class
M1001 Harish 19 ME ME1
M1002 Akash 20 ME ME2

C1001 Sneha 20 CSE CS1
C1002 Lithya 19 CSE CS2
E1001 Ravi 20 ECE EC1
E1002 Leena 21 EEE EE1
E1003 Rose 20 ECE EC2
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ãwF, ã‹tU« Édtšfis brŒf .

(m) 'CSE' JiwÆ‹ khzt®fis g£oaÈLf.

(M) ME JiwÆš 20 taâ‰F nk‰g£l khzt®fË‹ bga®fis g£oaÈLf.

(ï) Jiw thÇahf khzt®fis g£oaÈLf.

(<) tF¥ò M2 v‹gij M1 vd kh‰w« brŒf.

(c) gâî v© (Reg_No) jÅ¤Jt¤ij nrhâ¡fî«.

SQL ÉdtšfŸ k‰W« btËpLfŸ:

(1)  Student juî m£ltizia cUth¡Fjš

 mysql>Create table Student(Reg_Nochar(5), Sname varchar(20), Age integer(2),

 Dept varchar(10), Class char(3));

  Query OK, 0 rows affected (0.51 sec)

 m£ltizÆ‹ mik¥ig gh®itÆlš:

 mysql> desc Student;

Field Type Null Key Default Extra
Reg_No char(5) YES NULL
Sname varchar(20) YES NULL
Age int(2) YES NULL
Dept varchar(10) YES NULL
Class char(3) YES NULL

 5 rows in set (0.02 sec)

(2)  m£ltizÆš juîfis cŸËLjš:

 mysql>Insert into Student values ('M1001', 'Harish', 19, 'ME', 'ME1');
 mysql>Insert into Student values ('M1002', 'Akash', 20, 'ME', 'ME2');
 mysql>Insert into Student values ('C1001', 'Sneha', 20, 'CSE', 'CS1');
 mysql>Insert into Student values ('C1002', 'Lithya', 19, 'CSE', 'CS2');
 mysql>Insert into Student values ('E1001', 'Ravi', 20, 'ECE', 'EC1');
 mysql>Insert into Student values ('E1002', 'Leena', 21, 'EEE', 'EE1');
 mysql>Insert into Student values ('E1003', 'Rose', 20, 'ECE', 'EC2');
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 mid¤J gâîfisí« gh®itÆlš:

 mysql> select * from Student;

Reg_No Sname Age Dept Class
M1001 Harish 19 ME ME1
M1002 Akash 20 ME ME2

C1001 Sneha 20 CSE CS1
C1002 Lithya 19 CSE CS2
E1001 Ravi 20 ECE EC1
E1002 Leena 21 EEE EE1
E1003 Rose 20 ECE EC2

 7 rows in set (0.00 sec)
(3)  k‰w ÉdtšfŸ:

(i)  “CSE” JiwÆ‹ khzt®fisí« g£oaÈLjš:

 mysql> Select * from Student where Dept='CSE';

Reg_No Sname Age Dept Class
C1001 Sneha 20 CSE CS1
C1002 Lithya 19 CSE CS2

 2 rows in set (0.03 sec)

(ii)  ME JiwÆš 20 taâ‰F nk‰g£l khzt®fis g£oaÈLjš:

 mysql> Select * from Student where Age >=20 and Dept='ME';

Reg_No Sname Age Dept Class
M1002 Akash 20 ME ME2

 1 row in set (0.02 sec)

(iii) JiwthÇahf khzt®fis g£oaÈLjš :

 mysql> Select * from Student Group by Dept Order by Sname;

Reg_No Sname Age Dept Class
M1001 Harish 19 ME ME1
E1002 Leena 21 CSE EE1

E1001 Ravi 20 ECE EC1
C1001 Sneha 20 EEE CS1

 4 rows in set (0.00 sec)
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(iv)  tF¥ò M2 v‹gij M1 vd kh‰w« brŒjš:

 mysql> Update Student set Class='ME1' where Class='ME2';

 Query OK, 1 row affected (0.11 sec)

 Rows matched: 1 Changed: 1 Warnings: 0

 mysql> select * from Student;

Reg_No Sname Age Dept Class
M1001 Harish 19 ME ME1
M1002 Akash 20 ME ME2

C1001 Sneha 20 CSE CS1
C1002 Lithya 19 CSE CS2
E1001 Ravi 20 ECE EC1
E1002 Leena 21 EEE EE1
E1003 Rose 20 ECE EC2

 7 rows in set (0.00 sec)
(v)  gâî v© (Reg_No) òy¤â‹ jÅ¤Jt¤ij nrhâ¤jš.

 mysql> Select Distinct Reg_No from Student;

Reg_No
M1001
M1002

C1001
C1002
E1001
E1002
E1003

 7 rows in set (0.02 sec)

PY8 – CSV k‰W« ig¤jh‹

8.  g¤J Éisah£L åu®fË‹ bga®fisí« mt®fŸ bg‰w òŸËfisí« cŸçlhf bgw nt©L«. 

cŸçlhf bg‰w juîfis xU CSV nfh¥ãš vGj¥gl nt©L«. ã‹d®, xU åuÇ‹ bgaiu 

bg‰W, m›åu® bg‰w òŸËfis CSV nfh¥ãÈUªJ vL¤J âiuÆš njh‹w brŒa nt©L«. 

bfhL¡f¥g£l åuÇ‹ bga® nfh¥ãš ïšiybaÅš, bghU¤jkhd brŒâia njh‹w brŒí« 

bgW« ig¤jh‹ Ãuš x‹iw vGJf.

 Ãuš

importcsv
with open('c:\\pyprg\\player.csv','w') as f:
 w = csv.writer(f)
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 n=1
 while (n<=10):
  name = input("Player Name?:" )
  score = int(input("Score: "))
  w.writerow([name,score])
  n+=1
print("Player File created")
f.close()
searchname=input("Enter the name to be searched ")
f=open('c:\\pyprg\\player.csv','r')
reader =csv.reader(f)
lst=[]
for row in reader:
 lst.append(row)
q=0
for row in lst:
 if searchname in row:
 print(row)
 q+=1
if(q==0):
 print("string not found")
f.close()

btËpL

 Player Name?:Rohit Sharma
  Score: 264
 Player Name?:VirenderSehwag
  Score: 219
 Player Name?:Sachin Tendulkar
  Score: 200
 Player Name?:Dhoni
  Score: 190
 Player Name?:Sachin Tendulkar
  Score: 250
 Player Name?:ViratKohli
  Score: 148
 Player Name?:Ganguly
  Score: 158
 Player Name?:KapilDev
  Score: 175
 Player Name?:Amarnath
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  Score: 148
 Player Name?:SunilGavaskar
  Score: 200
 Player File created
 Enter the name to be searched Sachin Tendulkar
 ['Sachin Tendulkar', '200']
 ['Sachin Tendulkar', '250']

PY9 – SQL k‰W« ig¤jh‹

9.  ig¤jhid ga‹gL¤â 10 khzt®fË‹ bga® k‰W« taij nrÄ¡F« SQL juî m£ltiz 

x‹iw cUth¡Ff. ã‹d® khzt®fË‹ taâ‹ mo¥gilÆš, juîfis ïw§F tÇirÆš 

fh£L« ig¤jh‹ Ãuš x‹iw vGJf.

 Ãuš

import sqlite3
connection = sqlite3.connect("info.db")
cursor = connection.cursor()
#cursor.execute("DROP Table student")
cursor.execute("create table student(name, age)")
print("Enter 10 students names and their ages respectively:")
for i in range(10):
 who =[input("Enter Name:")]
 age =[int(input("Enter Age:"))]
 n =len(who)
 for i in range(n):
  cursor.execute("insert into student values (?, ?)", (who[i],age[i]))
cursor.execute("select * from student order by age desc")
print("Displaying All the Records From student Table in Descending order of age")
print (*cursor.fetchall(),sep='\n' )

btËpL :

 Enter 10 students names and their ages respectively:
 Enter Name:Annamalai
 Enter Age:17
 Enter Name:Aashik Mathew
 Enter Age:23
 Enter Name:Kumaran
 Enter Age:30
 Enter Name:Sivasakthiya
 Enter Age:28
 Enter Name:Leena
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 Enter Age:45
 Enter Name:Meena
 Enter Age:65
 Enter Name:Kamalakannan
 Enter Age:35
 Enter Name:Sowmyaa
 Enter Age:20
 Enter Name:Ramaa
 Enter Age:70
 Enter Name:Melvin
 Enter Age:35
 Displaying All the Records From student Table in Descending order of age
 ('Ramaa', 70)
 ('Meena', 65)
 ('Leena', 45)
 ('Kamalakannan', 35)
 ('Melvin', 35)
 ('Kumaran', 30)
 ('Sivasakthiya', 28)
 ('Aashik Mathew', 23)
 ('Sowmyaa', 20)
 ('Annamalai', 17)

PY10 – Pip ga‹gL¤â ig¤jh‹ És¡f¥gl« tiujš

10.  xU khzt®, IªJ ghl§fËš bg‰w kâ¥bg©fis cŸçlhf bg‰W, mjid xU t£l 

És¡f¥gl¤âš njh‹w brŒí« ig¤jh‹ Ãuš x‹iw vGJf.

 Ãuš

importmatplotlib.pyplot as plt
marks=[]
i=0
subjects = ["Tamil", "English", "Maths", "Science", "Social"]
while i<5:
  marks.append(int(input("Enter Mark = ")))
  i+=1
 for j in range(len(marks)):
  print("{}.{} Mark = {}".format(j+1, subjects[j],marks[j]))
plt.pie (marks, labels = subjects, autopct = "%.2f ")
plt.axes().set_aspect ("equal")
plt.show()
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btËpL :

 Enter Mark = 67    
 Enter Mark = 31
 Enter Mark = 45
 Enter Mark = 89
 Enter Mark = 73
 1.Tamil Mark = 67
 2.English Mark = 31
 3.Maths Mark = 45
 4.Science Mark = 89
 5.Social Mark = 73

cŸ nj®îfŸ

brŒKiw 
gÆ‰á v©

Édh-1 Édh-2

CS1 PY1(m)  v©Â‹ bjhl® bgU¡fš 

fz¡»Ljš

PY1(M) bjhl® v©fË‹ T£lš

(mšyJ) PY9 - SQL k‰W« ig¤jh‹

CS2 PY2(m)  x‰iw¥gil, ïu£il¥gil 

v©fis  f©l¿jš

PY2(M)  ru¤ij jiyÑHhf 

kh‰Wjš

(mšyJ) PY8 - CSV k‰W« ig¤jh‹

CS3 PY3 -  kâ¥òfis cUth¡», 

x‹iw¥gil kâ¥òfis 

k£L« Ú¡Fjš

(mšyJ) PY10 -  Pip ga‹gL¤â ig¤jh‹ 

És¡f¥gl« tiujš

CS4 PY4 -  gfh v©fis cUth¡Fjš 

k‰W« Set brašghLfŸ
(mšyJ) DB6 -  MySQL – Employee juî 

m£ltiz

CS5 PY5 -  ïd¡FGit ga‹gL¤â, 

xU ru¤â‹ cW¥òfis 

m¢áLjš

(mšyJ)
DB7 -  MySQL – Student juî 

m£ltiz
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gFâ - I
F¿¥ò : (i)	 	m i d ¤ J 	 É d h ¡ f S ¡ F «	

ÉilaË¡fî«.

 (ii)	 	bfhL¡f¥g£LŸs	kh‰W	ÉilfËš	

Äfî« 	 V‰òila 	 Éilia¤	

n j ® ª b j L ¤J ¡ 	 F ¿p£Ll‹	

ÉilÆidí«	nr®¤J	vGjî«.	  

  (15 × 1 = 15)

1. msòU¡fis mD¥ò« nghJ g¡f 

Éisîfis V‰gL¤J« bra‰TW v›thW 

miH¡f¥gL«?

(m) Impure bra‰TW 

(M) Partial bra‰TW

(ï) Dynamic bra‰TW 

(<) Pure bra‰TW

2. ADT-‹ ÉÇth¡f«

(m) Abstract Data Template 

(M) Absolute Data Type
(ï) Abstract Data Type 

(<) Application Development Tool

3. ã‹tU« vªj T‰W bga®fŸ bghUŸfSl‹ 

nk¥ brŒa ga‹gL»wJ?

(m) name = = object (M) name : : object
(ï) object : = name (<) name : = object

4. be¿Kiw brašâwid __________ K¡»a 

fhuÂfŸ Ô®khÅ¡»wJ.

(m) _‹W (M) ïu©L

(ï) x‹W (<) eh‹F

5. vªj bra‰F¿ Ãgªjid bra‰F¿ v‹W 

miH¡f¥gL»wJ?

(m) K«k bra‰F¿ (M) bjhl®òila 

(ï) jU¡f (<) kâ¥ãU¤jš

neu«	:	2.30	kÂ                                  fÂÅ m¿Éaš kâ¥bg©fŸ : 70

RuhÉ‹ khâÇ Édh¤jhŸ - 1

(ÉilfSl‹)

12M« 

tF¥ò

6. ã‹tU« F¿KiwÆ‹ btËpL v‹d?

 T=1
  while T:
 print(True)
  break
(m) jtW (M) rÇ

(ï) 0 (<) btËpL ïšiy

7. ã‹tUtdt‰WŸ jtwhd ïizia vGJf.

(m) print (type (True)) = < class 'bool' >
(M) print (bin (5)) = 101 
(ï) print (format (5, 'b') = 101
(<) print (math.ceil(–23.2) = –23

8. ru¤â‹ Ñœx£lhdhdJ:

(m) ne®kiw v©fŸ 

(M) vâ®kiw v©fŸ

(ï) (m) k‰W« (M) 

(<) (m) mšyJ (M)

9. ã‹tU« vªj T‰W rÇahdJ mšy?

(m) List kh‰w« brŒayh«

(M) Tuple kh‰w« brŒa KoahJ

(ï)  Append() bra‰TW, xU cW¥ig 

nr®¡f¥ ga‹gL»wJ.

(<)  Extend() bra‰TW È°£š cW¥òfis 

nr®¡f Tuples-š ga‹gL»wJ.

10. ã‹tU« ÃuÈ‹ btËpL v‹d?

class Student:
 def __init__(self, name):
  self.name=name
S=Student(“Tamil”)
(m) Error (M) Tamil 
(ï) name (<) self
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11. ã‹tUtdt‰WŸ jtwhd T‰iw vGJf.

(i) goÃiy khâÇ IBM Mš cUth¡f¥g£lJ. 

(ii)  cwîÃiy khâÇ EF.Codd v‹gtuhš 

cUth¡f¥g£lJ. 

(iii)  tiyaik¥ò khâÇ gyt‰¿ÈUªJ 

x‹W v‹w cwîÃiyia¡ F¿¡»wJ. 

(iv)  ER juîjs khâÇ chen v‹gtuhš 

cUth¡f¥g£lJ. 

(m) i k‰W« ii (M) iii k£L«

(ï) iii k‰W« iv (<) ii k‰W« iv

12. Dictionary juîfis F¿¡f ït‰WŸ vJ xU 

bghUis cUth¡F»‹wJ?

(m) listreader() (M) reader()
(ï) tuplereader() (<) DicReader ()

13. reader ( ) bra‰TW ___________ ÉU¥g¤nj®î 

msòU¡fis bfh©LŸsJ.

(m) 2 (M) 3 (ï) 4 (<) 1

14. Ñœ¡f©lt‰WŸ vJ ciu, v©fŸ, gl§fŸ 

k‰W« m¿Éaš rh®ªj juîfis brayh¡f¥ 

ga‹gL«?

(m) HTML (M) C
(ï) C++++ (<) PYTHON

15. vªj T‰whdJ F¿¥ã£l gâîfis¢ RU¡fkhd 

tÇirfis¡ bfh©l FGthf nr®¡»wJ?

(m) WHERE  (M) HAVING
(ï) GROUP BY (<) DISTINCT

gFâ - II
VnjD«	MW	Édh¡fS¡F	ÉilaË¡fî«.	

mt‰¿š	Édh	v©	24-¡F	f©o¥ghf	

ÉilaË¡fî«.  (6 × 2 = 12)

16. bra‰TW v‹gJ ahJ?

17. private k‰W« protected mQ»ašòfis 

ig¤jh‹ v›thW F¿¥ãL»wJ.

18. x¥ÕL bra‰F¿fŸ - áWF¿¥ò tiuf. 

19. kh¿Æ‹ tiubašiy v‹whš v‹d? mj‹ 

tiffis¡ F¿¥ãLf. 

20. Tuples-° kâ¥ãU¤jiy ga‹gL¤â ïu©L 

kâ¥òfis ïlkh‰Wtj‰fhd Ãuiy vGJf. 

21. rh‹WUth¡fš v‹whš v‹d? 

22. goÃiy k‰W« tiyaik¥ò juî khâÇ¡F« 

ïilna cŸs ntWghL v‹d?

23. ÉÇth¡f« jUf. (i) SWIG               (ii) MinGW

24. kâ¥Õ£L¢ rh®òfŸ ahit?

gFâ - III
VnjD«	MW	Édh¡fS¡F	ÉilaË¡fî«.	

mt‰¿š	Édh	v©	33-¡F	f©o¥ghf	

ÉilaË¡fî«.  (6 × 3 = 18)

25. ã‹tU« áw¥ò¢ brh‰fis g‰¿ F¿¥ò tiuf.

(i) Public (ii) Protected
(iii) Private

26. nj®ªbjL¥ò tÇirah¡f¤â‹ nghÈ 

F¿Kiwia vGJf. 

27. ã‹tU« btËp£il¥ bgw Ãuiy vGJf.

A
A B
A B C
A B C D
A B C D E

28. v›thW ne®kiw Ñœ x£L k‰W« vâ®kiw 

Ñœx£L xJ¡f¥gL»wJ? v.fh. jUf?

29. ïd¡FGit¥ ga‹gL¤â bkh¤j« k‰W« 

ruhrÇ kâ¥bg©iz¡ fz¡»L« Ãuš. 

30. xU òâa òy¤ij nr®¥gj‹ _y« khzt® 

m£ltiz f£lik¥ig kh‰¿ mik¡f xU 

SDL T‰iw vGJf. 

31. csv.writer ( ) bra‰T¿‹ bjhlÇÆiy vGâ 

mj‹ msòUfis És¡fî«.

32. ig¤jh‹ k‰W« C++ ntWgL¤Jf. 

33. fetchone ( ) -id¥ ga‹gL¤â xU gâit 

v›thW fh©ã¥ghŒ? vL¤J¡fh£L‹ vGJf. 
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gFâ - IV
mid¤J	Édh¡fS¡F«	ÉilaË¡fî«.

  (5 × 5 = 25)

34. (m)  É»jKW v©fis¡ bfh©L mUtkh¡f 

juî tifia cUtik¥ò brŒjiy 

g‰¿ ÉÇthf vGJf. 

mšyJ

(M) bjhFâ Ãuyh¡f¤â‹ ga‹fis vGJf. 

35. (m)  tÇirKiw njlš be¿Kiwia 

Éthâ¡fî«.

mšyJ

(M) for kl¡if¥ g‰¿ ÉÇthd ÉilaË¡fî«. 

36. (m)  gfh v©fis¡ bfh©l xU Set, 
ïu£il¥gil v©fis bfh©l k‰bwhU 

Set cUth¡Ftj‰fhd Ãuš (x£L, 

bt£L, ntWghL, rk¢Óuhd ntWghL 

ngh‹w bra‰ghLfS¡fhd Éilia 

Ã%ã¡fî«).

mšyJ

(M) vGJ bghU£fis (stationary) nr®¡f 

mšyJ Ú¡F« g£oaš Kiw Ãuš x‹iw 

vGJf. bghU£fË‹ bga® k‰W« ãuh©£-

ia xU dictionary-Æš nrÄ¡f nt©L«.

37. (m) DBMS k‰W« RDBMS ntWgL¤Jf. 

mšyJ

(M) SQL ‹ gšntW brayh¡f âw‹fŸ g‰¿ 

vGJf.

38. (m)  Ñœ¡fhQ« c++ Ãuiy brašgL¤j xU 

ig¤jh‹ Ãuiy vGjî«.

 #include <iostream>
 using namespace std;
 int main()
 [cout<<"WELCOME";
 return(0);
 }
	 The	above	C++	program	is	saved	in	a	file	

welcome.cpp 
mšyJ

(M)  HAVING Jiz Ãiy¡T‰¿‹ ga‹ 

ahJ? vL¤J¡fh£L jUf.

ÉilfŸ

gFâ - I
1. (m) Impure bra‰TW

2. (ï) Abstract Data Type
3. (<) name : = object
4. (M) ïu©L

5. (m) K«k bra‰F¿

6. (M) rÇ

7. (M) print (bin (5)) = 101
8. (<) (m) mšyJ (M)

9. (<)  Extend() bra‰TW È°£š cW¥òfis nr®¡f Tuples-š ga‹gL»wJ

10. (M) Tamil
11. (M) iii k£L« 

12. (<) DicReader ()
13. (m) 2

14. (<) PYTHON
15. (ï) GROUP BY
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gFâ - II
16. (i)  bra‰TW v‹gJ F¿KiwÆ‹ xU 

myF MF«. ïJ bgU«ghY« xU bgÇa 

F¿Kiw f£lik¥ãš tiuaW¡f¥gL«. 

(ii)  bra‰TwhdJ gy tif cŸçLfis¡ 

bfh©L brašg£L Ãiyahd btËp£il¤ 

jU»wJ.

17. ig¤jh‹ xU kh¿ mšyJ tÊKiwÆ‹ 

bgaU¡F K‹nd x‰iw k‰W« ïu£il 

mo¡nfhoL« tH¡f¤ij¥ gÇªJiu¡»wJ. 

ïjdhš private k‰W« protected 
mQ»ašò tiuaW¥ãfŸ áy g©òfis¥ 

ã‹g‰W»‹wd.

18. bjhl®òila bra‰F¿fŸ x¥ÕL bra‰F¿fŸ 

v‹W« miH¡f¥gL»wJ. ïJ ïU 

brany‰ãfS¡F ïilnaahd ciwKiwia 

nrhâ¤jÇa cjî«. nrhjid rÇahf ïUªjhš 

Éil rÇ v‹W«, jtbwÅš jtW v‹w 

Éilia jU« 

19. (i)  ïJ ÃuÈ‹ mQf¡Toa gFâia¡ 

F¿¥gjhF«. mjhtJ, vªj gFâÆš 

kh¿ia¥ ga‹gL¤J»nwhnkh mij¡ 

F¿¡»wJ. 

(ii)  t i u b a š i y a h d J  e l ¥ ò  k h ¿ ¤ 

bjhFâfŸ k‰W« mj‹ kâ¥òfis¡ 

bfh©oU¡F«.  ïu©L tifahd 

tiubašiyfis¡ bfh©LŸsJ. mit 

cŸsik tiubašiy k‰W« Fnshgš 

tiubašiy.

20. a = int(input("Enter value of A: "))
b = int(input("Enter value of B: "))
print("Value of A = ", a, "\n Value of B = ", b)
(a, b) = (b, a) 
print("Value of A = ", a, "\n Value of B = ", b) 

21. ïd¡FG cUth¡f¥g£l ã‹ mªj 

ïd¡FGÉ‹ bghUŸ mšyJ rh‹WU 

cUth¡f¥gl nt©L«. bghUis cUth¡F« 

ïªj Kiw¡F "rh‹WUth¡fš" (instantiation) 
v‹W bga®.

22. 

goÃiy tiyaik¥ò

goÃiy khâÇ x‹W 

x‹W cwîÃiyia¡ 

bfh©l ku¡»is 

ngh‹w f£lik¥ò 

cilaJ. ïJ 

bg‰nwh® FHªij 

cwîÃiy vdî« 

miH¡f¥gL»wJ.

tiyaik¥ò khâÇ 

ïJ goÃiy khâÇ 

ngh‹wjhF«. Mdhš 

ïJ x‹W¡F nk‰g£l 

bg‰nwhiu bfh©oU¡f 

mDkâ¡»wJ.

23. (i)	 	SWIG	 –	 Simplified	 Wrapper	 Interface	
Generator

(ii)  MinGW – Minimalist GNU for windows 
(É©nlh°-¡fhd Fiwªj g£r GNU)

24. ïªj rh®òfŸ beLtÇirÆš cŸs 

kâ¥òfis¡ bfh©L brašghLfis¢ brŒJ 

xnu xU kâ¥ig Éilahf¡ bfhL¡F«.

(i) COUNT() 
(ii) AVG()
(iii) SUM() 
(iv) MAX()
(v) MIN()

gFâ - III
25. (i)  Public cW¥òfis ïd¡FGÉ‰F btËna 

ïUªJ« mQf Koí«.

(ii)  Protected cW¥òfŸ mªj ïd¡FG k‰W« 

mj‹ Jiz ïd¡FG¡fshš mQf¥glyh«.

(iii)  Private cW¥òfis ïd¡FGÉ‰F btËna 

ïUªJ mQf KoahJ. ïd¡FGÉ‰F cŸns 

k£L«jh‹ ifahs Koí«.

26. nj®ªbjL¥ò tÇirah¡f¤â‹ nghÈ 

F¿Kiw :

(i)  Kjš cW¥ãš bjhl§» mÂÆš cŸs 

Äf¢ á¿a cW¥ig¤ njo, Kjš ïl¤âš 

cŸs cW¥nghL ïlkh‰w« brŒa 

nt©L«. (mÂÆ‹ R£L v© 0-š)

(ii)  ãwF ïu©lhtJ ïl¤â‰F br‹W, Jiz 

mÂÆš cŸs Äf¢ á¿a cW¥ig 

R£bl© 1-ÈUªJ ïWâ R£bl© tiu njl 

nt©L«.
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(iii)  bfhL¡f¥g£l mÂÆš ïu©lhtJ 

ïl¤âš goÃiy 2-š f©l¿ªj cW¥ig 

ïlkh‰w« brŒf ïlkh‰w« mšyJ ïJ 

Jiz mÂÆ‹ Kjš ïl¤âš ïU¡F«.

(iv)  mÂ tÇirah¡f« brŒa¥gL« tiu, 

ïij Û©L« Û©L« brŒjš nt©L«. 

27. int i : = 1
while (i<=b):
for j in range (1, i, i) :
 print ("A", end = '/t')
for j in range (2, i, i) :
 print ("B", end = '/t')
for j in range (3,i,i) : 
 print ("C", end = '/t')
for j in rang (4, i, i) :
 print ("D", end = '/t')
for j in rang (5,i,i) :
 print ("E", end = '/t')
print (end = '/n')
 i = i + 1

28. (i)  ne®kiw Ñœ x£L 0 v‹gJ ru¤â‹ Kjš 

F¿íUÉ‰F« n-1 Ñœ x£L ru¤â‹ ïWâ 

F¿íUÉ‰F« xJ¡f¥gL«. n v‹gJ 

ru¤âš cŸs F¿íU¡fË‹ v©Â¡if 

MF«. 

(ii)  vâ®kiw Ñœ  x£L  r u¤â‹ ïWâ 

F¿íUÉÈUªJ Jt§» Kjš F¿íU 

tiu ã‹ndh¡F tÇirÆš -1 Kjš 

xJ¡f¥gL«. 

vL¤J¡fh£L :

ru« S C H O O L
ne®kiw Ñœx£L 0 1 3 4 5
vâ®kiw Ñœx£L –6 –5 –4 –3 –2 –1

29. class Student:
mark1, mark2, mark3 = 45, 91, 71#class variable
def process(self):    #class method
sum = Student.mark1 + Student.mark2   

 + Student.mark3
avg = sum/3
print("Total Marks = ", sum)
print("Average Marks = ", avg)
return
=Student()
S.process()

30. ALTER f£lisia¥ ga‹gL¤â m£ltiz 

totik¥ãš beLtÇiria nr®¤jš, 

V‰fdnt ïU¡F« òy¤â‰F kW bgaÇlš, 

vªj xU beLtÇirÆ‹ juîtifianah 

mšyJ msÉidnah kh‰¿ mik¤jš 

beLtÇiria m£ltizÆÈUªJ Ú¡Fjš 

ngh‹w kh‰w§fis brŒayh«. mJ 

Ñœ¡fhQ« KiwÆš ga‹gL¤j¥gL»wJ:

ALTER TABLE <table-name> ADD <column-
name><data type><size>;

31. The syntax for csv.writer() is
csv.writer (fileobject, delimiter, fmtparams)
ï§F, 

(i) f i leobject :  nfh¥ã‹ ghijiaí« 

Kiwikí« mD¥ò«.

(ii)  delimiter : |(pipe) ngh‹w Ãiyahd 

Dialects ãÇ¥gh‹fis bfh©oU¡F« 

É U ¥ g  m s ò U t h F « .  k ‰ w i t 

ÃuhfÇ¡f¥gL«.

(iii)  fmtparams :  ÉU¥g msòUthF«. 

skipini t ia lspace,  quot ing ngh‹w 

dialects fË‹ jhdikthd kâ¥òfis 

kh‰¿aik¡f brŒa cjî»wJ. k‰wit 

(kh‰w) ÃuhfÇ¡f¥gL«.

32. 

ig¤jh‹ C++
1. b g h J t h f , 

ig¤jh‹ xU 

'tÇ bkhÊ kh‰¿' 

bkhÊahF«.

bghJthf C++++ 

bkhÊ, xU bjhF¥ò 

bkhÊahF«.

2. ig¤jh‹ khW« 

j‹ik¡ bfh©l 

bkhÊahF«.

C++++ Ãiyahd 

j‹ik¡ bfh©l 

b j h F ¡ f ¥ g £ l 

bkhÊ.

3. kh¿ia m¿É¡F« 

nghJ, mJ 

rh®ªj juÉd 

tifia F¿¥ãl¤ 

njitÆšiy

kh¿ia m¿É¡F« 

nghJ, juÉd¤ij 

F¿¥ãl nt©L«.

4. ïJ Scripting 
k‰W« bghJ¥ 

ga‹ bkhÊbad 

ï U t i f Æ Y « 

brašgl Koí«.

ïJ xU bghJ¥ga‹ 

Ã u y h ¡ f 

bkhÊahF«.
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33. fetchone() bra‰TW Édtš Koî¤ 

bjhFâÆ‹ cŸns cŸs mL¤j tÇiria¡ 

bfhL¡F« (mšyJ) vªj tÇirí« ïšiy 

v‹whš None v‹w kâ¥ig bfhL¡F«.

vL¤J¡fh£L :

import sqlite3
connection = sqlite3.connect("Academy.db")
cursor = connection.cursor()
cursor.execute("SELECT * FROM student")
print("\nfetch one:")
res = cursor.fetchone()
print(res)
btËpL :

fetch one:
(1, 'Akshay', 'B', 'M', 87.8, '2001-12-12')

gFâ - IV
34. m. 

(i)  j u î  m U t k h ¡ f ¤ â ‹  m o ¥ g i l 

neh¡f«, ÃuÈid mUtkh¡f juÉš 

ïa¡F«go f£lik¥gjhF«. mjhtJ, 

ÃuÈš juîfis ga‹gL¤â¡ bfhŸS« 

nghJ mij¥g‰¿ áy Cf§fis brŒJ 

bfhŸs thŒ¥òŸsJ. mij ntisÆš 

fh©ÑÇ£ juî cUtik¡F« nghJ ÃuÈ‹ 

jÅ¥gFâahf tiuaiu brŒa nt©L«.

(ii)  mid¤J ÃušfS« ïU gFâfis 

bfh©oU¡F«. mUtkh¡f juÉ‹ ÛJ 

brašgL« gFâ k‰W« mUtkh¡f 

juî  tifia brašgL¤J« áy 

bra‰TWfË‹ bjhF¥ig bfh©L 

fh‹ÑÇ£ cUtik¥ig tiuaW¡F« gFâ 

vd ïU ãÇîfis bfh©oU¡F«.

(iii)  vL¤J¡fh£L : É»jKW v©fŸ KG 

v©fË‹ É»jkhF«. mit bkŒ 

v©fË‹ K¡»a Jiz t®¡fkhf 

mik»wJ. 8/3 mšyJ 19/23 ngh‹w 

É»j KW v©fis ã‹tUkhW vGjyh«.

  < bjhFâ > / < gFâ > 

(iv)  bjhFâ k‰W« gFâ M»a ïu©L« 

KG v©Â‹ ïl« kâ¥òfshF«. ïªj 

ïu©L gFâfS« É»jKW v©fis 

rÇahf fÂ¥gj‰F ga‹gL»wJ. KG 

v©fis tF¡F« nghJ KG v©Â‹ 

JšÈa« ïHªJ njhuhakhd Äjit v© 

»il¡»wJ.

   8/3=2.6666666666666665vÅD«, rÇahd 

KiwÆš É»j KW v©fis F¿¥gj‰F 

bjhFâ, gFâ M»a ïu©ilí« ïizªJ 

bfhL¡f nt©L«.

(v)  bra‰TW fU¤J¡fis¡ bfh©L, 

ÃuÈ‹ áy gFâfis brašgL¤Jtj‰F 

K‹djhf eh« xU ÃuÈ‹ brašâwid 

nk«gL¤â¡ bfhŸs Koí«. eh«, xU 

É»jKW v‹iz, bjhFâ k‰W« 

gFâ bfh©L mik¡f Koí« v‹W 

fUâ¡bfhŸnth« .  mnj ngh‹W, 

bfhL¡f¥g£l É»jKW v©Â‰F eh« 

bjhFâ k‰W« gFâia nj®ªbjL¡f 

Koí«. nkY« f©°lu¡l® k‰W« 

bry¡l®° bfh©L« Ãiwnt‰wyh«.

(vi)  ïâš É°òš â§»§ v‹w r¡â thŒªj 

b r a š  í ¡ â i a  g a ‹ g L ¤ â  Ã u š 

totik¡f¥gL»‹wJ. eh« ïJtiu, xU 

É»jKW v© v›thW mik¡f nt©L« 

v‹nwh mšyJ xU f©°lu¡l® k‰W« 

bry¡l® v›thW brašgL¤j¥gL»‹wJ.

  vL¤J¡fh£L :

 - - constructor
 - - constructs a rational number with 

numerator n, denominator d
 rational(n, d)
 - - selector
	 numer(x)	→	 returns	 the	 numerator	 of	

 rational number x
	 denom(y)	→	 returns	 the	denominator	of	

 rational number y
(vii)  ï ¥ b g h G J ,  É » j K W  v © f Ë ‹ 

brašghLfŸ bry¡lh® bra‰TWfŸ 

Ãôk® k‰W« Ûdh« bfh©L« k‰W« 

f © ° l u ¡ l ®  b r a ‰ T W  n u [ d š 

bfh©L« tiuaW¡f¥gL»wJ. Mdhš 

ï¢bra‰TWfŸ tiuaW¡f¥glÉšiy. 

ekJ njit v‹dbt‹whš, bjhFâ 

k‰W« gFâia ïiz¤J T£L kâ¥ig 

cUth¡F« tÊKiwahF«.

(viii)  f©°lu¡l®° k‰W« bry¡l®° bfh©L 

É»jKW v©fis cUtik¡F« nghÈ¡ 

F¿Kiw

 x,y:=8,3
 rational(x,y)
 numer(x)/numer(y)
 - - output : 2.6666666666666665
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mšyJ

M. bjhFâ Ãuyh¡f¤â‹ ga‹fŸ :

 (i)  F i w ª j  t Ç f i s ¡  b f h © l 

F ¿ K i w i a  v G â d h š 

nghJkhdJ.

 (ii)  kWgadh¡f¤â‰F« gyKiw 

F ¿ K i w  j £ l ¢ R  b r Œ t i j 

jÉ®¥gj‰F, x‰iw brašKiwia 

cUth¡f nt©L«.

 (iii)  Ã u š f Ÿ  Ä f  v Ë j h f 

totik¡f¥gL»‹wd. VbdÅš, 

KG F¿Kiwí« á¿a gFâfshf 

ãÇ¡f¥g£L á¿a FGÉduhš 

ifahs¥gL»wJ.

 (iv)  bjhFâ Ãyh¡f« gy Ãuy®fis 

xnu ga‹gh£oš ntiy brŒa 

mDkâ¡»wJ.

 (v)  gy nfh¥òfËš ïªj F¿Kiw 

nrÄ¡f¥gL»wJ.

 (vi)  F¿Kiw á¿ajhf, vËajhf, 

òÇªJbfhŸS« tifÆš cŸsJ.

 (vii)  J i z  Ã u š f s h f  m š y J 

b r a š T W f s h f  ï U ¥ g j h š 

ãiHfis vËjhf f©Lão¡f 

ïaY«.

 (viii)  xnu F¿Kiw gy ga‹ghLfËš 

ga‹gL¤j¥glyh«.

 (ix)  kh¿fË‹ tiubašiyia vËâš 

f£L¥gL¤j Koí«.

35. m.  tÇirKiw¤ njlš : tÇirKiw¤ 

njlš mšyJ bjhl® njlš g£oaÈš 

ÉU«ò« cW¥ig¡ f©Lão¡F« 

tiu mšyJ g£oaš Koí« tiu 

tÇirÆYŸs x›bthU cW¥òfisí« 

rÇgh®¤J, F¿¥ã£l kâ¥ig¥ g£oaÈš 

f©Lão¡F« tÊKiwahF«. g£oaiy 

tÇir¥gL¤j nt©oa njit ïšiy.

 nghÈ F¿Kiw :

 (i)  for kl¡»id¥ ga‹gL¤â mÂÆš 

gaÂ¤jš.

 (ii)  x›bthU RH‰áÆY«, ïy¡F 

kâ¥ig j‰nghija kâ¥òl‹ 

x¥ãlî«.

    kâ¥òfŸ bghU¤jkhf ïUªjhš 

mÂÆ‹ j‰nghija R£bl©iz¤ 

âU¥ã mD¥ò«.

  *  kâ¥òfŸ bghUªjhÉ£lhš mÂÆš 

mL¤JŸs cW¥ò¡F br‹W ÉL«.

 (iii)  bghU¤j« vJî« ïšiyba‹whš, 

-1 kâ¥ig¤ âU¥ã mD¥ò«.

    ÑnH bfhL¡f¥g£LŸs mÂÆš 

25 v‹w v©iz¤ njLtj‰j‰F, 

tÇirKiw¤ njlyhdJ go¥goahf 

bjhl® tÇirÆš bfhL¡f¥g£l 

mÂÆ‹ Kjš cW¥ãÈUªJ 

njliy¤ bjhl§F«. njl¥gL« 

cW¥ò f©L¥ão¡f¥g£lhš mªj 

R£bl© âU«g mD¥g¥gL«. 

ïšiybaÅš, mÂÆ‹ ïWâ 

R£bl© tiu njlš bjhlU« tiu 

njlš bjhlU« ïªj vL¤J¡fh£oš, 

v© 25 R£bl© 3-š fhz¥gL»wJ.

mÂÆ‹ R£L 0 1 2 3 4

kâ¥òfŸ 10 12 20 25 30

vL¤J¡fh£L 1 : 

Input: values[] = {5, 34, 65, 12, 77, 35}
target = 77
Output: 4
vL¤J¡fh£L 2 :

Input: values[] = {101, 392, 1, 54, 32, 22, 90, 93}
target = 200
Output: -1 (not found)

mšyJ

M. 

(i)  for kl¡F Rygkhf ga‹gL¤j¡ Toa 

X® kl¡fhF«. ïJ xU EiHî nrhâ¥ò 

kl¡fhF«.  Ãgªjid KjÈnyna 

nrhâ¡f¥g£L rÇ vÅš kl¡»‹ cl‰gFâ 

brašgh£L¤ bjhFâia Ãiwnt‰w¥gL«. 

ïšiybaÅš kl¡F Ãiwntwhkš 

btËnaW«.

 bjhlÇaš :

 for counter_variable in sequence:
   statements-block 1
 [else: # optional block
   statements-block 2
(ii)  bjhlÇaÈš F¿¥ã£LŸs bjhlÇaš 

kh¿ahdJ (counter_variable), C++-š 

cŸs for kl¡»š ga‹gL¤J« f£L¥gh£L 

kh¿ia x¤jjhF«. tÇir v‹gJ 

bjhl¡f, ïWâ k‰W« ÄF¥ò kâ¥òfis¡ 

F¿¥gjhF«. 
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(iii)  bghJthf, ig¤jhÅš for  kl¡»š 

tÇirÆš cŸs bjhl¡f ,  ïWâ, 

k â ¥ ò f i s ¡  F ¿ ¥ g j ‰ f h f  

range( ) bra‰TW ga‹gL»wJ. range() 
bra‰TW start Kjš stop-1 tiuÆyhd 

kâ¥ò g£oaiy cUth¡F»wJ.

   range ()‹ bjhlÇaš:

  range(start,stop,[step])
  ïâš,

  start - bjhl¡f kâ¥ig¡ F¿¡F«

  stop - ïWâ kâ¥ig¡ F¿¡F«

  step - ÄF¥ò kâ¥ig¡ F¿¡F«. ïJ 

ÉU¥g¥ gFâahF«.

  vL¤J¡fh£L :

range (1,30,1) range-‹ kâ¥òfŸ 

1 Kjš bjhl§» 29 

tiu

range (2,30,2) range() kâ¥òfŸ 2 

Kjš 28 tiu

range (30,3,-
3)

range() kâ¥òfŸ 30 
Kjš 6 tiu

range (20) 20 v‹w kâ¥ig 

ïWâ kâ¥ghf 

vL¤J¡bfh©L 

(mšyJ nkštu«ò 

) 0 Kjš 19 

tiuÆyhd 

kâ¥òfis¡ 

bfhL¡F« (range() 
v¥bghGJ« 

stop kâ¥ò-

1 tiu kâ¥ig¡ 

bfhL¡F« v‹gij 

ÃidÉšbfhŸf).

Last item 
reached?

Body of for

Exit loop

for each item 
in sequence

Yes

No

for kl¡»‹ brašghL

   vL¤J¡fh£L : #for kl¡F ga‹gL¤â 

x‰iw ïy¡f ïu£il¥ gil v©iz 

m¢ál És¡F« Ãuš

   for i in range (2,10,2) :
  print (i, end = '   ')
  btËpL :

  2 4 6 8

36. m. even=set([x*2 for x in range(1,11)])
  primes=set()
  for i in range(2,20):
   j=2
   f=0
   while j<i/2:
    if i%j==0:
    f=1
              j+=1
   if f==0:
     

primes.add(i)
  print("Even Numbers: ", even)
  print("Prime Numbers: ", primes)
  print("Union: ", even.union(primes))
  p r i n t ( " I n t e r s e c t i o n :  " ,  e v e n . 

intersection(primes))
  p r i n t ( " D i f f e r e n c e :  " ,  e v e n .

difference(primes))
  print("Symmetric Difference: ", even. 

symmetric_ difference(primes))
mšyJ

M. Clss stationary:
   def getdata (self):
  self. Itemname = input (“enter name of the 

item”)
  self. Brand = input (“enter brand name”)
   item = {}
   ch = ‘y’
   while (ch = = ‘y’):
  print (“1. Add items \n 2. Delete items”)
   n = int (input (“enter 

your choice”))
   if (n = = 1):
   s = stationary ()
   s. get data ()
   item. Append {S}
   elif (n = = 2):
   del item
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  else: print (“Invalid Input”)
   ch = input ("Do you want 

to continue (Y/N)")

37. m. 

x¥Õ£L 

mo¥gil
DBMS RDBMS

ÉÇth¡f« Database 
Management  
System juîjs 

nkyh©ik 

mik¥ò

Relational 
DataBase 
Management 
System 

cwîÃiy juîjs 

nkyh©ik 

mik¥ò

juî nrÄ¥ò CLUtÈ‹ 

khâÇ mjhtJ 

x‹nwhblh‹W 

ïiz¡f¥g£l 

gâîfË‹ juî

cwîÃiy khâÇ 

(m£ltizÆš) 

m£ltizÆš 

tÇir k‰W« 

beLtÇir cŸs 

juîfŸ

Äifik¤ juî ïl« bg‰WŸsJ ïl« bgwÉšiy

ïašgh¡f« brŒa ïayhJ ïašgh¡f¤ij 

ga‹gL¤J»wJ

juî mQfš mâf neu¤ij 

vL¤J¡ bfhŸ»wJ
DBMS cl‹ 

x¥ãL« nghJ 

ntfkhdJ.

âwî nfhšfŸ 

k‰W« 

F¿pLfŸ

ga‹gL¤j¥gl 

Éšiy

cwîÃiyia 

cUth¡Ftj‰F¥ 

ga‹gL»wJ.

gÇt®¤jid 

nkyh©ik

âwika‰wJ, 

ãiHfis¡ 

bfh©lJ 

ghJfh¥g‰wJ

âwikahdJ k‰W« 

ghJfh¥ghdJ

gutš jftš 

js«

x¤JiH¡fhJ x¤JiH¡F«

vL¤J¡fh£L Dbase, FoxPro SQL server, 
Oracle, mysql, 
MariaDB, 
SQLite

mšyJ

M. SQL‹ gšntW brayh¡f âw‹fŸ :

 (i)  juî tiuaiw bkhÊ (DDL-
Data  Def in i ton Language)  : 
S Q L D D L - m £ l t i z f i s 

(Relational) cwîÃiy â£l§fis 

(f£lik¥ò) tiuaW¤jš, Ú¡Fjš, 

kh‰¿aik¤jš k‰W« F¿¥òfis 

c U t h ¡ f ¤ â ‰ F  n j i t a h d 

f£lisfis tH§F« xU tiuaiw 

bkhÊahF«.

 (ii)  juit ifahSjš bkhÊ (DML-
Data Manipulation Language) : SQL 
DML juî¤js§fËš tÇirfis 

(tuples)-I nr®¡fî«, Ú¡fî«, 

kh‰wî« f£lisfis cŸsl¡»aJ.

 (iii)  c£bghâ¡f¥g£l juî¡ ifahSjš 

bkhÊ (EDML-Embedded Data 
M a n i p u l a t i o n  L a n g u a g e )  : 
S Q L ‹  c £ b g h â ª j  t o t « , 

ca® Ãiy Ãuyh¡f bkhÊfËš 

ga‹gL¤j¥gL»wJ.

 (iv)  View tiuaiw : SQL m£ltizia 

g h ® i t Æ L t j ‰ f h d  V i e w 

f£lisfis¡ bfh©LŸsJ.

 (v)  m§Ñfhu« : SQL cwîÃiy¡fhd 

m Q f š  c Ç i k f S ¡ f h d 

f£lisfisí«, m£ltizfis 

g h ® i t Æ L j Y ¡ f h d 

f£lisfisí« bfh©LŸsJ.

 (vi)  xUik¥ghL : SQL Ãgªjidia 

ga‹gL¤â xUik¥gh£il rÇ 

gh®¤jY¡F got§fis tH§F»wJ.

 (vii)  gÇt®¤jid f£L¥ghL : nfh¥ò 

gÇkh‰w§fS¡fhd f£lisfŸ 

k‰W« gÇt®¤jid brayh¡f¤â‹ 

f£L¥gh£ilí« SQL bfh©LŸsJ. 

38. m.  #Now	select	File→New	in	Notepad	and	
type the Python program as main.py

  # Program that compiles and executes a 
.cpp	file

  # Python main.py -i welcome
  import sys, os, getopt
  def main(argv):
	 		 cpp_file	=	''
	 		 exe_file	=	''
   opts,  args = etopt.

getopt(argv,	"i:",['ifile='])
   for o, a in opts:
	 		 if	o	in	("-i",	"--ifile"):
	 		 cpp_file	=	a	+	'.cpp'
	 		 exe_file	=	a	+	'.exe'
	 		 run(cpp_file,	exe_file)
	 	def	run(cpp_file,	exe_file):
   print("Compiling " + 

cpp_file)
   os.system('g++ '  + 

cpp_file	+	'	-o	'	+	exe_file)
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   print("Running " + 
exe_file)

   p r i
nt("-------------------------")

   print
	 		 os.system(exe_file)
   print
  if __name__ =='__main__':
   main(sys.argv[1:])

mšyJ

M.  FG rh®òfis¥ bghW¤J juîfis 

tof£l HAVING Jiz Ãiy¡T‰W 

ga‹gL»wJ. ïJ WHERE Ãgªjid 

T‰iw x¤jjhF« Mdhš FG rh®òfSl‹ 

ga‹gL»wJ. FG rh®òfis WHERE 

Jiz Ãiy¡ T‰¿š ga‹gL¤j KoahJ. 

Mdhš, HAVING Jiz Ãiy¡ T‰¿š 

ga‹gL¤j Koí«.

  vL¤J¡fh£L : 
  import sqlite3
  connection = sqlite3.connect("Academy.

db")
  cursor = connection.cursor()
  c u r s o r . e x e c u t e ( " S E L E C T 

GENDER,COUNT(GENDER)  FROM 
Student GROUP BY GENDER HAVING 
 COUNT(GENDER)>3")

  result = cursor.fetchall()
  co = [i[0] for i in cursor.description]
  print(co)
  print(result)
  btËpL :

  ['gender', 'COUNT(GENDER)']
  [('M', 5)]
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gFâ - I
F¿¥ò : (i)	 	m i d ¤ J 	 É d h ¡ f S ¡ F «	

ÉilaË¡fî«.

 (ii)	 	bfhL¡f¥g£LŸs	kh‰W	ÉilfËš	

Äfî« 	 V‰òila 	 Éilia¤	

n j ® ª b j L ¤J ¡ 	 F ¿p£Ll‹	

ÉilÆidí«	nr®¤J	vGjî«.	  

  (15 × 1 = 15)

1. ã‹tU« vªj myF xU bgÇa F¿Kiw 

f£lik¥ãš tiuaW¡f¥g£LŸsJ?

(m) Jiz ÃušfŸ (M) bra‰TW

(ï) nfh¥òfŸ (<) bjhFâfŸ

2. kh‰w brŒa Koahj bghUË‹ bjhl® tÇir

(m) Built in (M) List
(ï) Tuple (<) Derived data

3. ÃuÈ‹ vªj¥ gFâia mQf mšyJ 

ga‹gL¤j Koí« v‹gij¡ F¿¥gJ.

(m) tiubašiy (M) ïilKf«

(ï) msòU¡fŸ (<) bra‰TWfŸ

4. tÇirKiw njlš be¿KiwÆ‹ á¡fšj‹ik 

vJ?

(m) O(n) (M) O(log n)
(ï) O(n2) (<) O(n log n)

5. vªj F¿ x‹W¡F nk‰g£l cW¥òfis x‰iw 

tÇÆš m¢áL«

(m) miu¥òŸË (M) lhy®

(ï) fh‰òŸË (<) K¡fh‰òŸË

6. ã‹tU« F¿KiwÆ‹ btËpL v‹d?

 i=1
 while True:
  if i%3 ==0:
   break
  print(i,end='')
  i +=1
(m) 12 (M) 123 (ï) 1234 (<) 124

neu«	:	2.30	kÂ                                  fÂÅ m¿Éaš kâ¥bg©fŸ : 70

RuhÉ‹ khâÇ Édh¤jhŸ - 2

(ÉilfSl‹)

12M« 

tF¥ò

7. ã‹tU« vªj T‰W bra‰TWit Ko¤J 

it¡F«?

(m) exit (M) def
(ï) return (<) none

8. ã‹tU« F¿íU¡fhd btËpL ahJ?

strl="Chennai Schools"
strl[7] ="-"
(m) Chennai-Schools 
(M) Chenna-School
(ï) Type error  

(<) Chennai

9. If List = [17,23,41,10] vÅš List.append(32)‹ 

Éil

(m) [32,17,23,41,10] 
(M) [17,23,41,10,32] 
(ï) [10,17,23,32,41]  
(<) [41,32,23,17,10] 

10. bghUŸ cUth¡f¥gL« nghJ jhdhfnt 

ïa¡f¥gL« bra‰TW vJ? 

(m) __object__( ) (M) __del__( ) 
(ï) __func__( ) (<) __init__( )

11. DBMS -‹ ÉÇth¡f«?

(m) DataBase Management Symbol
(M) Database Managing System
(ï) DataBase Management System
(<) DataBasic Management System

12. m£ltizia Ú¡f ga‹gL¤j nt©oa 

f£lis

(m) DROP (M) DELETE
(ï) DELETE ALL (<) ALTER TABLE

13. cUt¥gl« mšyJ ïa§FÃiy nfh¥ò 

ngh‹W ciu mšyhj nfh¥òfis ifahs 

ã‹tU« vªj KiwikahdJ ga‹gL»wJ?

(m) ciu (M) ïUkÃiy

(ï) xls (<) csv
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14. ig¤jh‹ ÃuÈš C++ Ãuiy jUÉ¤jš v›thW 

miH¡f¥gL»wJ?

(m) wrapping brŒjš 

(M) gâÉw¡f« brŒjš

(ï) ïiz¤jš 

(<) ãÇ¤jš

15. ã‹tU« vªj f£L¥gh£L mik¥ò 

juî¤js¤âÈUªJ gâîfis¥ bg‰W¤ju 

ga‹gL»wJ?

(m) R£L M) âwînfhš

(ï) Cursor <) brUF« òŸË

gFâ - II
VnjD«	MW	Édh¡fS¡F	ÉilaË¡fî«.	

mt‰¿š	Édh	v©	24-¡F	f©o¥ghf	

ÉilaË¡fî«.  (6 × 2 = 12)

16. Ãuyh¡f bkhÊia¥ bghW¤J bra‰TWit 

tiuaW¡fî«.

17. tiubašiyÆ‹ bga®fis g£oaÈLf. 

18. ÑnH fh©gt‰¿š ÃiycU¡fË‹ tiffis 

f©l¿aî«.

(i) OX13B (ii) i + 4j 
(iii) 12e05 (iv) 0346

19. bra‰T¿‹ tiffis vGJf.

20. List -‹ del k‰W« remove() bra‰T¿‹ 

ntWghLfŸ ahit?

21. EF Codd Éâ F¿¥ò tiuf. 

22. ig¤jh‹ _y« CSV nfh¥ig go¥gj‰fhd 

ïU tÊfis F¿¥ãLf. 

23. òy¤ij "INTEGER PRIMARY KEY" vd 

m¿É¥gj‹ e‹ik v‹d?

24. plt.plot([1,2,3,4]), plt.plot([1,2,3,4], [1,4,9,16]) 
M»a ïU bra‰TWfËnlnaahd ntWgh£il 

vGJf.

gFâ - III
VnjD«	MW	Édh¡fS¡F	ÉilaË¡fî«.	

mt‰¿š	Édh	v©	33-¡F	f©o¥ghf	

ÉilaË¡fî«.  (6 × 3 = 18)

25. ã‹tUtdt‰¿š vJ List, Tuple vJ k‰W« 

ïd¡FG (class) vd milahs« fh©f.

(a) arr [1, 2, 34]

(b) arr (1, 2, 34)
(c) student [rno, name, mark]
(d) day= ('sun', 'mon', 'tue', 'wed')
(e) x = [2, 5, 6.5, [5, 6], 8.2]
(f) employee [eno, ename, esal, eaddress]

26. Ãuš be¿Kiwia¥ ga‹gL¤â âwikahf 

F¿¡f¡Toa juî f£lik¥ã‹ áy K¡»a 

brašfis vGJf.

27. if..else mik¥ig¥ g‰¿ F¿¥ò tiuf. 

28. ã‹tUgtdt‰iw g‰¿ jFªj vL¤J¡fh£Ll‹ 

F¿¥ò tiuf

m) capitalize( ) M) swapcase( )

29. ã‹tU« ÃuÈ‹ btËpL ahJ?

class Sample:
 num=0
 def __init__(self, var):
  Sample.num+=1
  self.var=var
  print("The object value is = ", var)
  print("The count of object  created = ", 

Sample. num)
S1=Sample(15)
S2=Sample(35)
S3=Sample(45)

30. xU òâa òy¤ij nr®¥gj‹ _y« khzt® 

m£ltiz f£lik¥ig kh‰¿ mik¡f xU 

SDL T‰iw vGJf.

31. C++++ Ãuiy¤ jUÉ¤J¡ bfhŸsš g‰¿ áW 

F¿¥ò tiuf. 

32. SQLite v‹whš v‹d? ïj‹ e‹ikfŸ 

ahit?

33. ã‹tU« t£l tiu¥gl¤ij btËplhf bgw 

F¿pL vGjî«.
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gFâ - IV
mid¤J	Édh¡fS¡F«	ÉilaË¡fî«.

  (5 × 5 = 25)

34. (m)  pure k‰W« impure bra‰TWit 

vL¤J¡fh£Ll‹ És¡Ff.

mšyJ

(M) mQfš f£L¥ghL - És¡fkhf ÉtÇ¡fî«.

35. (m) be¿KiwÆ‹ g©ãašòfis ÉtÇ.

mšyJ

(M) ig¤jhÅš cŸs ÉšiyfŸ g‰¿ vGJf. 
36. (m)  ã‹tU« cŸËizªj bra‰TWfis 

És¡Ff.

 (a) id() (b) chr()
 (c) round( ) (d) type ( )
 (e) pow ( )

mšyJ

(M)  ig¤jhÅš ga‹gL« ru bra‰F¿fis 

jFªj vL¤J¡fh£Ll‹ És¡Ff.

37. (m)  c‹Dila gŸË üyf¤âš cŸs 

ò¤jf§fis gâî brŒJ, ò¤jf§fË‹ 

g£oaiy fh£L« ig¤jh‹ Ãuiy vGJf.

mšyJ

(M)  jÅ¥gadh¡f« ãÇ¥ghDl‹ Toa CSV 
nfh¥ig vGJtj‰fhd ig¤jh‹ Ãuiy 

vGJf.

38. (m)  ig¤jh‹ v›thW C++++ ÃušfË‹ 

ãiHfis¡ ifahŸ»wJ v‹gij 

vL¤J¡fh£Ll‹ És¡Ff. 
mšyJ

(M)  Matplotlib âiuÆš fhz¥gL« gšntW 

bgh¤jh‹fis És¡F.

ÉilfŸ

gFâ - I
1. (M) bra‰TW 

2. (ï) Tuple

3. (m) tiubašiy 

4. (m) O(n)

5. (ï) fh‰òŸË

6. (m) 12

7. (ï) return

8. (m) Chennai-Schools

9. (M) [17,23,41,10,32] 

10. (<) __init__( )

11. (ï) DataBase Management System 

12. (m) DROP

13. (M) ïUkÃiy 

14. (m) wrapping brŒjš

15. (ï) Cursor
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