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1
ghl« bra‰TW

myF - I - 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  myF - I

kâ¥ÕL
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

� [Aug - 2021; FRT - 2022]

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?� [July - 2022]

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«?

	 � [PTA-6; FRT & May - 2022]

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?� [PTA-2; QY-2019; FRT - 2022]

m)	 Jiz ÃušfŸ	 M)	� bra‰TW

ï)	 ms¥òU¡fŸ	 <)	 braYUò

� [Éil: ï) ms¥òU¡fŸ]
5.	 bra‰TW tiuaiw¡F mD¥g¥gL« kâ¥òfŸ 

v›thW miH¡f¥gL»wJ?� [HY-2019]

m)	 braYUòfŸ	 M)	 Jiz ÃušfŸ

ï)	 bra‰TW	 <)	 bra‰TW�

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

f£lhakh»wJ?� [PTA-4; FRT - 2022]

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«?� [PTA-3; March-2020]

m)	 Impure bra‰TW	

M)	 Partial bra‰TW

ï)	 Dynamic bra‰TW

<)	 Pure bra‰TW�

� [Éil: <) Pure 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?� [HY-2019; PTA-1]

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«.� [Aug-2021; FRT - 2022]

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.
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ghl« 1   bra‰TW

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.� [PTA-3]

Éil.	

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 sum x y:
		  return x + y
ii)	 let disp: 
		  print ‘welcome’
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 : � [Sep-2020]

(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?� [Govt. MQP-2019]

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¥ghj 

nghJ«, 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. 

(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 :=
			  if a > 10 then
			  return: a
	 else
			  return:10
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 RuhÉ‹  fÂÅ m¿Éaš  12 M« tF¥ò  myF - I

(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.

� [PTA-6; March-2020]
Éil.	

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. bra‰T¿id mnj 

msòU¡fis¡ 

bfh©L miH¤jhš 

v¥bghGJ« mnj 

âU¥ã mD¥ò« 

kâ¥ng »il¡F«.

bra‰T¿id mnj 

msòU¡fis¡ 

bfh©L miH¤jhš 

bt›ntwhd âU¥ã 

mD¥ò« kâ¥ò 

»il¡F«.

3. vªj 

g¡fÉisîfisí« 

bfh©oU¡fhJ. 

g¡f Éisîfis¡ 

bfh©oU¡F«. 

4. 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)
ï§F y v‹gJ btË¥òw kh¿ahF«. ïJ 

bra‰T‰¿š ga‹gL¤j¥g£LŸsJ. ïªj 

btË¥òwkh¿ x›bthU Kiw miH¡f¥gL« 

nghJ« jdJ kâ¥ig kh‰¿¡ bfhŸtâš inc() 
bra‰T¿‹ âU¥ã mD¥ò« ÉilahdJ 

btËòw kh¿Æ‹ g¡fÉisÉdhš xnu 

kâ¥ig bfh©L miH¤jhY« x›bthU 

Kiwí« khW«. 

gFâ - <

mid¤J Édh¡fS¡F« ÉilaË�(5 kâ¥bg©fŸ)

1.	 braYUòfŸ v‹whš v‹d?[PTA-2; May - 2022]

(m)	 juîtif ïšyhj msòU¡fŸ�

� [FRT - 2022] 
(M)	� juî tifíl‹ Toa msòU¡fŸ ÉtÇ.

Éil.	msòU¡fŸ v‹gJ bra‰TW tiuaiwÆš 

cŸs kh¿fŸ MF«. 

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. 

(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«.
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ghl« 1   bra‰TW

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«. 

(iii) 	 VbdÅš, Ãušbga®¥ã ït‰iw 

mDkhÅ¥gJ Äfî« vËJ. K‹bgšyh« 

eh« btË¥gilahfnt juî tiffis 

vGJnth«. 

(iv) 	 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� [PTA-5]

	 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 ab : = 
(ï)	 a,b	 (<)	 gcd b (a mod b)
(c)	 if b < > 0 š cŸs else 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«. 

(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®. 
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 RuhÉ‹  fÂÅ m¿Éaš  12 M« tF¥ò  myF - I

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]

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]
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 RuhÉ‹  fÂÅ m¿Éaš  12 M« tF¥ò  myF - I

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.	 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)

4.	 bghUŸ v‹whš v‹d?

Éil.		bghUŸ v‹gJ ïd¡FGthš cUth¡f¥g£l 

rh‹WU MF«.

5.	 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.

6.	 Impure bra‰TW xU vL¤J¡fh£L jUf.

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

7.	 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®.

8.	 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«.

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«.
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ghl« 1   bra‰TW

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 (constructors and selectors)
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.	 °lu¡r®Èš juî mUtkh¡f«

2
ghl« juî mUtkh¡f«

This is Only for Sample, Full Book Order Online or 
Available at All Leading Bookstores

orders@surabooks.com Ph: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om



ghl« 2   juî mUtkh¡f«

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?�

� [Sep - 2020; Aug - 2021; July - 2022]

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

2.	 ã‹tU« vªj bra‰TW juî tifÆš ïUªJ 

jftšfis Û£blL¡F«?� [FRT & May - 2022]

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

3.	 tÇir¥gL¤j¥g£l cW¥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�

� [March-2020]

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?� [QY-2019]

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?� [PTA-2; HY-2019]

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.� [PTA-4; Govt. MQP-2019]

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

9.	 ã‹tUtdt‰¿š vJ gš cU¥ò bghUË‹ 

gšntW gFâfis bgaÇl mDkâ¡»wJ?�[PTA-

6]

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?

� [Aug-2021; FRT & May - 2022]]

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¥glnt©L« v‹w 

tÊKiwnah F¿¥ãl¥gLtâšiy.

(iv)	 Rakhf ïit brašgL¤j¥gLtâšiy 

vdnt, ïij mUtkh¡f« v‹W 

miH¡»nwh«.

kâ¥ÕL

13
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 RuhÉ‹  fÂÅ m¿Éaš  12 M« tF¥ò  myF - I

2.	 M¡»fŸ k‰W« bry¡l®fŸ ntWghL jUf.

� [PTA - 2 & 3; QY - 2019; July - 2022]
Éil.	

M¡»fŸ bry¡l®fŸ

(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) gšntW jftš 

JQ¡Ffis¡ 

bfh©L 

bghUis 

cUth¡F«. 

x›bthU áW 

jftšfis 

bghUËÈUªJ 

bgw cjî»wJ. 

3.	 Pair v‹whš v‹d? vL¤J¡fh£L jUf.�

� [March-2020]

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.	 lst :	 =	 [10, 20]
	 lst [0]	 =	 10,  lst [1] = 20. ï›thW 

ïlkâ¥ò«, cW¥ã‹ kâ¥ò« 

ãiz¡f¥gLjš Pair vd¥gL«. 

4.	 List v‹whš v‹d? vL¤J¡fh£L jUf.�

� [QY-2019]

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¥ 

gL»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.

Éil.	

fh‹»Ç£ juî 

tif

mUtkh¡f juî 

tif

(i) vËa fU¤âid 

neuoahf 

brašgL¤j 

cjî»wJ. 

bghUË‹ 

ïa¡f¤ij bjhl® 

kâ¥ò k‰W« bjhl® 

brašghLfŸ 

_y« tiuaW¡f 

cjî»wJ.

(ii) juî tifÆ‹ 

cUtik¥ò 

m¿a¥g£lJ.

juî tifÆ‹ 

cUtik¥ò 

m¿a¥glhjJ. 

(iii) mid¤J 

bra‰TWfË‹ 

tiuaiwiaí« 

bjÇªâU¡f 

nt©L«. 

mid¤J 

bra‰TWfË‹ 

tiuaiwia¤ 

bjÇªâU¡f nt©oa 

mtáaÄšiy.

2.	 Ãuš totik¥ãš ã‹g‰w¥gL« í¡â vJ? 

í¡âia tiuaW¡f.� [Govt. MQP-2019]

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«?

	 � [FRT - 2022]

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

Éil.		 a.	 Constructors
	 b.	 Selectors
	 c.	 Selectors
	 d.	 Sedectors
	 e.	 Constructors
	 f.	 Selectors
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ghl« 2   juî mUtkh¡f«

4.	 List cŸs cW¥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. kh‰whf Kªija 

nfhitÆ‹ cW¥ig kâ¥ghf nj®î brŒí«.

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

5.	 ã‹tUtdt‰¿š vJ List, Tuple 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.		 a.	 List
	 b.	 Tuple
	 c.	 Class
	 d.	 Tuple
	 e.	 List
	 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.

	 � [PTA-2, 4; FRT - 2022]

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)
	 lt2, lg2:= getlat (city2), getlon (city2)
	 return (lt1 – lt2)**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)
(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«.
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 RuhÉ‹  fÂÅ m¿Éaš  12 M« tF¥ò  myF - I

(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¡l® 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.	

� [PTA-6]
Éil.	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. kh‰whf Kªija 

nfhitÆ‹ cW¥ig kâ¥ghf nj®î brŒí«.

			  lst[0]
			  10
			  lst[1]
			  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.

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«.
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ghl« 2   juî mUtkh¡f«

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«.

PTA  Édh¡fŸ k‰W« ÉilfŸ

(1 kâ¥bg©)

1.	 ADT v‹gj‹ ÉÇth¡f«� [PTA-1]

m)	 Abstract Data Tuple
M)	 All Data Template
ï)	 Abstract Data Type
<)	 All Data Type
� [Éil: m) Abstract Data Type]

2.	 _____________ia ga‹gL¤â ADT 
brašgL¤j¥glyh«.� [PTA-5]

m)	 x‰iw ïiz¥ò¥ g£oaš	

M)	 ïu£il ïiz¥ò¥ g£oaš

ï)	 m mšyJ M

<)	 m ïšiy, M ïšiy

� [Éil: m) x‰iw ïiz¥ò¥ g£oaš]

muR nj®î Édh¡fŸ k‰W« ÉilfŸ

(2 kâ¥bg©)

1.	 mUtkh¡f« - tiuaW¡fî«.� [Aug-2021]

Éil.	Étu§fis kiw¤J mtáakhdt‰iw 

k£L« tH§F« brašKiwia mUtkh¡f« 

v‹»nwh«.

(3 kâ¥bg©)

1.	 m)	 bry¡l® v‹whš v‹d?� [Sep-2020]

M)	 ÃuÈ‹ gFâfŸ ahit?

Éil.	(m)	� bry¡l® bra‰TWfŸ jftšfis juî 

tifÆÈUªJ bgWtj‰F ga‹gL»wJ.

	 (i)	 getname(city)	 (ii)    getlat(city)
	 (iii)	� getlon(city) v‹git city vD« 

bghUËÈUªJ jftšfis bg‰W¤jU« 

bry¡l® bra‰TWfshF«.
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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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ghl« 3   tiubašiy

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«. [March-2020]

m)	 public cW¥òfŸ

M)	 protected cW¥òfŸ

ï)	 pecured cW¥òfŸ

<)	 private cW¥òfŸ

� [Éil. <) private 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«.� [PTA-6]

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?� [FRT - 2022]

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¤J vGJf.�
� (1 kâ¥bg©)

1.	 ã‹tUtdt‰WŸ vJ ÃuÈ‹ xU gFâÆ‹ 
mQ»ašig k‰bwhU gFâ¡F F¿¥gjhF«?

	 � [FRT - 2022]

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«?�

� [Sep-2020; Aug-2021; FRT - 2022]

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?� [PTA-2; HY-2019]

m)	 ::	 M)	 :=	 ï)	 =	 <)	 ==

� [Éil. ï) =]

4.	 vJ kh¿Æ‹ bgaiu bghUSl‹ nk¥ã§ 

brŒtj‰fhd ïl« MF«.� [QY-2019; May - 2022]

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«?
	 � [FRT - 2022; July - 2022]

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«]
25
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2.	 kh¿fS¡F vj‰fhf tiubašiy 

ga‹gL¤j¥gl nt©L«? fhuz« TWf?

	 � [FRT - 2022]

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?� [PTA-5; May & July - 2022]

Éil.	kh¿Æ‹ bgaiu xU bghUSl‹ ãiz¡F« 

brašKiwna nk¥ã§ (Mapping) vd¥gL«. 

: = (rk¡F¿) v‹w F¿pL brašF¿ Ãuyh¡f 

bkhÊÆš kh¿ k‰W« bghUis ãiz¡»wJ.

4.	 Namespaces áWF¿¥ò tiuf. [PTA-4;  

� Govt. MQP-2019; March-2020; FRT - 2022]

Éil.	namespaces v‹gJ kh¿Æ‹ bgaiu bghUSl‹ 

nk¥ã§ brŒtj‰fhd bfhŸfydhF«.

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.

� [Aug-2021]

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.� [PTA-6; FRT - 2022]

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«.s VbdÅš a v‹w kh¿ 

KGjshÉa tiubašiyÆš tiuaW¡f¥g£LŸsJ.

3.	 mil¡f¥g£l tiubašiyia vL¤J¡fh£Ll‹ 

ÉtÇ.� [PTA-3; FRT - 2022]

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«.

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«.

a = 10

   Disp ( ):
        print a

Disp( ):
a:=7

print a
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1. Disp ():

2. a:=10

3. Disp 1 ():

4. print a

5. Disp()

6. print a

7. Disp ()

KGÃuš

Disp( )

Disp( )
a:=10

Disp( ):

Disp1( ):

print a

print a

ÃuÈ‹ 

btËpL

10

10

4.	 mQfš f£L¥ghL vj‰F¤ njit¥gL»wJ?

� [PTA-1; HY-2019]

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’
		  print color. b, g
	   myfavcolor()
	   print color, b
	 mycolor()
	 print color

Éil.	Color:= Red - KGjshÉa tiubašiy

b:= Blue - �ïiz¡f¥g£l tiubašiy

g:= Green - �cŸsik 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.

� [PTA-1; Sep-2020; FRT & May - 2022]

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),
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«.
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   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«.

   Disp ( ) 

Disp( ):
a:=7

print a

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«.

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

Disp( ):

Disp1( ):

print a

print a

ÃuÈ‹ 

btËpL

10

10

a: = 10

   Disp ( ):
        print a

Disp( ):
a:=7

print a
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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]

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]

muR nj®î Édh¡fŸ k‰W« ÉilfŸ

(1 kâ¥bg©)

1.	 ÑnH bfhL¡f¥g£LŸs nghÈ¡ F¿KiwÆš, 
kh¿ ‘a’ ‹ tiubašiy� [Govt. MQP-2019]

a.	 Disp():	 b.	 a:=7
c.	 print a	 d.	 Disp()
m)	 cŸsik	 M)	 KGjsÉa

ï)	 mil¡f¥g£l	 <)	 cŸËizªj

� [Éil. m) cŸsik]
2.	 xU juî¤js¤ij j‰nghJ ïa§F« 

juî¤jskhf kh‰W« SQL f£lis�
� [Govt. MQP-2019]

m)	 CURRENT	 M)	 USE
ï)	 DATABASE	 <)	 NEW
� [Éil. M) USE]

(2 kâ¥bg©fŸ)

1.	 LEGB Éâia¡ TWf.� [QY-2019]

Éil.	LEGB Éâ tiubašiy njl¥gl nt©oa 

(Scope resolution) tÇiria Ô®khÅ¡f¥ 

ga‹gL»wJ.

TLjš Édh¡fŸ

rÇahd Éilia nj®ªbjL¤J vGJf. (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]
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11.	 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]
12.	 C++ k‰W« Java bkhÊÆš, jhdikthf 

_________ cW¥òfS« cŸsd.

m)	 Private
M)	 Protected
ï)	 Public	

<)	 Enclosed
� [Éil. m) Private]

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)	� Publ ic  cW¥òfis ïd¡FGÉ‰F  

btËna ïUªJ mQf ïayhJ.

(iv)	 �i g ¤ j h Å š  j h d i k t h f  

ïd¡FGÉ‹ mid¤J cW¥òfS« Pub-
lic 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›bthU 

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.

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.	 tiubašiyÆ‹ bga®fis g£oaÈLf.

Éil.	 cŸsik Local (L) tiubašiy

ïiz¡f¥g£l Enclosed (E) tiubašiy

KGjshÉa Global (G) tiubašiy

cŸËizªj Built-in (B) tiubašiy
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 RuhÉ‹  fÂÅ m¿Éaš  12 M« tF¥ò  myF - I

6.	 ÑnH cŸs ÃuÈ‹ btËp£il vGJf.

KGÃuš

Éil.	ÃuÈ‹ btËpL 

7

7.	 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.

8.	 bjhFâ Ãuyh¡f« v‹gJ v‹d?

Éil.	xU fÂ¥bgh¿ Ãuiy gy Jiz Ãušfshf 

ãÇ¡F« brašKiwna bjhFâ Ãuyh¡f« 

vd¥gL«.

9.	 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¥ghid bjhl§F« 

bghGJ cŸËizªj tiubašiyahdJ 

Ãuš tiubašiyÆš V‰fdnt bfhL¡f¥g£l 

mid¤J bga®fisí« bfh©oU¡F«. 

   Disp ( ) 

Disp( ):
a:=7

print a

a : = 10

   Disp ( ):
        print a

Disp( ):
a:=7

print a

(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«.

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«.
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ghl« 3   tiubašiy

(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«

7.1.	 m¿Kf«

	 7.1.1.	 bra‰TWfË‹ tiffŸ

7.2.	 bra‰TWit tiuaW¤jš

	 7.2.1.	 �gad® tiuaW¡F« bra‰TWÉ‹ bjhlÇaš

	 7.2.2.	gad® tiuaW¡F« bra‰TWfË‹ e‹ikfŸ

7.3.	 bra‰T¿id miH¤jš

7.4.	 bra‰T¿DŸ msòU¡fis mD¥òjš

7.5.	 bra‰TW braYUòfŸ (Function Arguments)

	 7.5.1.	 njit¥gL« braYUòfŸ

	 7.5.2.	áw¥ò¢ brhš braYUòfŸ

	 7.5.3.	jhdikî braYUòfŸ

	 7.5.4.	khW« Ús braYUòfŸ

7.6.	 bgaÇšyhj bra‰TWfŸ (Anonymous Function)

	 7.6.1.	 bgaÇšyh bra‰T¿‹ bghJ tot«

7.7.	 return T‰W

	 7.7.1.	 return T‰¿‹ bghJ tot«

7.8.	 kh¿fË‹ tiubašiy

	 7.8.1.	 cŸsik tiubašiy (Local Scope)

	 7.8.2.	Fnshgš tiubašiy (Global Scope)

	 7.8.3.	Fnshgš k‰W« cŸsik kh¿fŸ

7.9.	 cŸËizªj üyf¤ij ga‹gL¤J« bra‰TWfŸ

	 7.9.1.	 cŸËizªj k‰W« fÂj bra‰TWfŸ

	 7.9.2.	bra‰T¿š bjhF¥ò (Composition)

7.10.	 ig¤jh‹-j‰RH‰á bra‰TWfŸ

7
ghl« ig¤jh‹ bra‰TWfŸ
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 RuhÉ‹  fÂÅ m¿Éaš  12 M« tF¥ò  myF - II

gFâ - m

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

1.	 xU F¿¥ã£l braiy¢ brŒtj‰fhf 
totik¡f¥g£L, bgaÇl¥g£l F¿KiwÆ‹ 
bjhFâ

m)	 kl¡F	 M)	 »is¥ãÇ¥ò

ï)	 bra‰TW	 <)	 bjhFâ

� [Éil: ï) bra‰TW]
2.	 j‹id¤jhnd miH¤J¡ bfhŸS« 

bra‰Tiw ï›thW miH¥g®.� [SRT - 2022]

m)	 cŸËizªj	 M)	 j‰RH‰á

ï)	 yh«lh	 <)	 return T‰W

� [Éil: M) j‰RH‰á]
3.	 vªj bra‰Tiw bgaÇšyh bra‰TW v‹W 

miH¡f¥gL»wJ?� [PTA-1; May - 2022]

m)	 yh«lh	 M)	 j‰RH‰á

ï)	 bra‰TW	 <)	 tiuaiw

� [Éil: m) yh«lh]
4.	 bra‰TW bjhFâia vªj áw¥ò¢brhš 

bjhl§»it¡»wJ?� [Sep - 2020; July - 2022]

m)	 define	 M)	 for
ï)	 finally	 <)	 def
� [Éil: <) def]

5.	 vªj áw¥ò¢brhš bra‰TW bjhFâia 
Ko¤J it¡»wJ?� [Aug-2021]

m)	 define	 M)	 return
ï)	 finally	 <)	 def
� [Éil: M) return]

6.	 bra‰TW tiuÆiwÆš ã‹tU« vªj 
F¿pL ga‹gL¤j¥gL»wJ?

m)	 ; (miu¥ òŸË)	 M)	 . (òŸË)

ï)	 : (K¡fh‰ òŸË)	 <)	 $ (lhy®)

� [Éil: ï) : (K¡fh‰ òŸË)]
7.	 bra‰TW¡F vªj braYUò rÇahd ïl 

tÇirÆš braYUòfis mD¥ò«?

m)	 njit¥gL«	 M)	 áw¥ò¢brhš

ï)	 jhdikî	 <)	 kh¿Ús«

� [Éil: m) njit¥gL«]

8.	 ã‹tU« T‰Wfis¥ go¤J, rÇahd 
T‰Wfis¤ nj®ªJ vL¡fî«.

(I)	 ig¤jhÅš, bra‰Tiw tiuaW¡F« 
nghJ F¿¥ã£l juî tiffis¡ F¿¥ãl¤ 
njitÆšiy.

(II)	 ig¤jh‹ áw¥ò¢ brh‰fis¢ bra‰T¿‹ 
bgauhf¥ ga‹gL¤jyh«.

m)	 I rÇ k‰W« II jtW

M)	 ïu©Lnk rÇ

ï)	 I jtW k‰W« II rÇ
<)	 ïu©Lnk jtW

� [Éil: m) I rÇ k‰W« II jtW]
9.	 bfhL¡f¥g£l T‰iw bt‰¿fukhf Ãiw 

nt‰Wtj‰F, ã‹tUtdt‰WŸ rÇahd 
x‹iw¤ nj®ªbjL �
if _______ : print(x, " is a leap year")
m)	 x%2=0	 M)	 x%4= =0
ï)	 x/4=0	 <)	 x%4=0
� [Éil: M) x%4= =0]

10.	 testpython() bra‰TiwtiuaW¡f ã‹tU« 
vªj áw¥ò¢ brhš ga‹gL»wJ?
m)	 define	 M)	 pass
ï)	 def	 <)	 while�

� [Éil: ï) def]
gFâ - M

mid¤J Édh¡fS¡F« ÉilaË. (2 kâ¥bg©fŸ)

1.	 bra‰TW v‹whš v‹d?
Éil.	bra‰TWfŸ v‹gJ F¿¥ã£l braiy 

brŒtj‰fhd bjhl®òila T‰WfË‹ bjhFâ 

MF«.

2.	 bra‰T¿‹ tiffis vGJf.
� [PTA-3; Aug-2021]

Éil.	(i)	 gad® tiuaW¡F« bra‰TWfŸ

(ii)	 cŸËizªj bra‰TWfŸ

(iii)	 yh«lh bra‰TWfŸ

(iv)	 j‰RH‰á bra‰TWfŸ

3.	 bra‰TWÉ‹ K¡»a e‹ikfŸ ahit?
	 � [HY-2019; SRT - 2022]
Éil.	bra‰TWÉ‹ Kj‹ik e‹ikfŸ :

(i)	 F¿Kiwia Û©L« vGJtij jÉ®¤J 

F¿KiwÆ‹ kW gadh¡f¤â‰F 

cjî»wJ. 

(ii)	 ekJ ga‹gh£o‰F¢ áwªj TWÃiyia 

tH§F»wJ. 

kâ¥ÕL
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4.	 kh¿Æ‹ tiubašiy v‹whš v‹d? mj‹ 

tiffis¡ F¿¥ãLf.� [July - 2022]

Éil.	(i)	� ïJ ÃuÈ‹ mQf¡Toa gFâia¡ 

F¿¥gjhF«. mjhtJ, vªj gFâÆš kh¿ia¥ 

ga‹gL¤J»nwhnkh mij¡ F¿¡»wJ. 

(ii)	 tiubašiyahdJ el¥ò kh¿¤ bjhFâfŸ 

k‰W« mj‹ kâ¥òfis¡ bfh©oU¡F«. 

ïu©L tifahd tiubašiyfis¡ 

bfh©LŸsJ. mit cŸsik tiubašiy 

k‰W« Fnshgš tiubašiy.

5.	 Fnshgš tiubašiy-tiuaW.

Éil.	mid¤J bra‰TWfS¡F« nkyhf m¿É¡f¥gL« 

kh¿ Fnshgš kh¿ vd¥gL«. Fnshgš 

tiubašiy cila kh¿ia ÃuÈ‹ vªj 

gFâÆY« mQfKoí« Fnshgš tiubašiy 

bfh©l kh¿ia xU bra‰T¿DŸ mQFtj‰¡F 

‘global’ áw¥ò¢ brhšyhdJ ga‹gL»wJ.

6.	 j‹id¤jhnd miH¡F« bra‰T¿š 

mo¥gil Ãgªjid v‹whš v‹d?� [PTA-6]

Éil.	(i)	� j‰RH‰á bra‰TW j‹id¤jhnd miH¡F«. 
xU ÃgªjidÆš ÃW¤j¥glh É£lhš, xU 
brašKiw fhytiuÆ‹¿ brašgL«. 

(ii)	 ïªj bra‰gh£il fhytiuÆ‹¿ brašgL« 
j‰RH‰á vd¥gL«. j‰RH‰á bra‰TW 
bfhL¡f¥gL« Ãgªjidia mo¥gil 
Ãgªjid vd¥gL«. 

(iii)	 x›bthU j‰RH‰á bra‰T‰¿¡F« 
mo¥gil Ãgªjid bfhL¡f¥gl nt©L« 
ïšiyba‹whš kl¡F fhytiuÆ‹¿ 

ïa§F«.

7.	 j‹id¤jhnd miH¡F« bra‰TW¡F 

tu«ig v›thW mik¡f nt©L«? 

vL¤J¡fh£L jUf.� [PTA-5]

Éil.	j‹id¤jhnd miH¡F« bra‰TW¡F 

tu«ig sys.setrecursionlist (limit-value)
ga‹gL¤â mik¡f nt©L«.

vL¤J¡fh£L : 

import sys
sys.setrecursionlimit(3000)
def fact(n):
		 if n == 0:
		 return 1
		 else:
		 return n * fact(n-1)
print(fact (2000))

gFâ - ï

mid¤J Édh¡fS¡F« ÉilaË. (3 kâ¥bg©fŸ)

8.	 cŸsik kh¿fS¡fhd ÉâKiwfis 

vGJf.  � [May - 2022]

Éil.	cŸsik kh¿Æ‹ ÉâKiwfŸ :

(i)	 cŸsik kh¿Æ‹ tiubašiy mJ 

tiuaW¡f¥g£LŸs bjhFâ¡FŸ k£Lnk 

ga‹gL¤j Koí«.

(ii)	 bra‰T¿DŸ kh¿ cUth¡f¥gL« nghJ 

mJ cŸsikthf mikí«.

(iii)	 bra‰TW ïa¡f¥gL« nghJ k£Lnk 

cŸsik kh¿fŸ cUth¡f¥gL«.

(iv)	 KiwahdmsòU¡fshdJ m¢bra‰ 

TW¡F cŸsik kh¿ahf fUj¥gL«.

9.	 ig¤jhÅYŸs KGjshÉ áw¥ò¢ 

brhšY¡fhd mo¥gil ÉâKiwfis 

vGJf.� [PTA - 4; July - 2022]

Éil.	Fnshgš tiubašiy áw¥ò¢ brhšÈ‹ 

ÉâKiwfŸ :

(i)	 bra‰TW¡F btËna kh¿ia m¿É¡F« 

nghJ mJ jhdikthf Fnshgš MF«. 

'global' v‹w áw¥ò¢ brhšiy ga‹gL¤j 

nt©oaâšiy.

(ii)	 bra‰T¿DŸ KGjshÉa kh¿ia 

go¡f k‰W« vGj `global' áw¥ò¢brhš 

ga‹gL¤j nt©L«.

(iii)	 bra‰TWÉ‰F btËna `global' 
v‹w áw¥ò¢ brhš vªj Éisití« 

V‰gL¤jhJ.

10.	 bra‰T¿DŸ KGjshÉ kh¿ia kh‰w« 

brŒjhš v‹d ÃfG«?

Éil.	bra‰T¿DŸ KGjshÉ kh¿ia kh‰w« 

brŒjhš unbound local error v‹w ãiHia 

fh©ã¡F«.

11.	 ceil( ) k‰W« floor( ) bra‰TWfis 

ntWgL¤Jf.� [PTA-2]

Éil.	(i)	� floor ( ) bfhL¡f¥g£l v©iz 

Él¡Fiwthd mšyJ Ãfuhd bgÇa 

KG v©iz¤ âU¥ã mD¥ò«.

	 syntax : math.floor(x)
(ii)	 ceil ( ) bfhL¡f¥g£l v©iz Él bgÇa 

mšyJ Ãfuhd á¿a KG v©iz¤ 

âU¥ã mD¥ò«.

	 syntax : math.ceil(x)
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12.	 bfhL¡f¥g£l tUl« ä¥ tUlkh ïšiyah 
v‹gij¢ nrhâ¡F« ig¤jh‹ Ãuiy vGJf.

Éil.	y = int (input ("Enter year"))
		 if y % 4 = = 0 :
			  print ("The given year is a leap year")
		 else :
			  print ("The given year is not a leap 
� year")

13.	 bra‰T¿š bjhF¥ò v‹gJ v‹d?

Éil.	(i)	� bra‰TW âU¥ã mD¥ò« k‰bwhU 

bra‰T¿‰F braYUghf, ã‹dyhd 

mik¥ãš ga‹gL¤âdhš mj‰F 

bjhF¥ò (composition) v‹W bga®. 

(ii)	 vL¤J¡fh£lhf, gadÇlÄUªJ v© 

kâ¥ig mšyJ nfhitia cŸçlhf¥ 

bgw ÉU«ãdhš, input() bra‰TW _y« 

gadÇlÄUªJ ru¤ij cŸçlhf¥ bg‰W 

eval() bra‰TW _y« mj‹ kâ¥ig 

kâ¥ÕL brŒa nt©L«.

14.	 j‰RH‰á v›thW brašgL»wJ?� [March-2020]

Éil.	(i)	� j‰RH‰á bra‰TW btËòw F¿ 

KiwÆÈUªJ miH¡f¥gL«.

(ii)	 mo¥gil Ãgªjid Ãiwnt‰w¥g£lhš 

ÃuyhdJ V‰w btËpL bfhL¤J 

btËnaW«.

(iii)	 ïšiybaÅš, bra‰TwhdJ 

njitahd bra‰gh£il ïa¡F« nkY« 

j‰RH‰á KiwÆš j‹id¤ jhnd 

miH¤J¡ bfhŸS«.

15.	 bra‰T¿id tiuaW¡F« nghJ F¿¥ãl¥gl 
nt©oa F¿¥òfŸ ahit?

	 � [Govt. MQP-2019; SRT - 2022]

Éil.	bra‰T¿id tiuaW¡F« nghJ ÃidÉš 

bfhŸs nt©oait :

(i)	 bra‰TW bjhFâ def v‹w áw¥ò¢ 

brhšYl‹ bjhl§» bra‰TWÉ‹ 

bga® k‰W« () mil¥ò¡F¿íl‹ Koa 

nt©L«.

(ii)	 VnjD« cŸç£L braYU¥òfŸ 

mšyJ msòU¡fŸ ïU¥ã‹ mt‰iw 

bra‰T‰iw tiuaW¡F« nghnj () v‹w 

mil¥ò¡F¿¡FŸ bfhL¡f nt©L«.

(iii)	 F¿Kiw bjhFâahdJ v¥bghGJ« 

K¡fh‰òŸË¡F ãwF cŸjŸË tu 

nt©L«.

(iv)	 "return [nfhit]" T‰W bra‰TWit 

Ko¤J it¡F«. ÉU¥g¥g£lhš 

nfhitÆ‹ kâ¥ig, miH¡F« T‰W¡F 

âU¥ã mD¥ò«. braYUòfŸ ïšyhj 

return, return None-¡F ÃfuhdJ.

gFâ - <

mid¤J Édh¡fS¡F« ÉilaË. (5 kâ¥bg©fŸ)

16.	 bra‰T¿‹ tiffis vL¤J¡fh£Ll‹ 

ÉtÇ.  � [Govt. MQP - 2019; July - 2022]

Éil.	

bra‰TWfŸ És¡f«

gad® 

tiuaW¡F« 

bra‰TWfŸ

gad®fŸ jh§fshfnt 

tiuaW¡F« bra‰TWfŸ

cŸËizªj 

bra‰TWfŸ 

ig¤jhÅš cŸsl¡f¥g£l 

bra‰TWfŸ

yh«lh 

bra‰TWfŸ

bgaÇšyhj bra‰TWfŸ

j‰RH‰á 

bra‰TWfŸ

j‰RH‰áahf j‹id¤ 

jhnd miH¤J¡ bfhŸS« 

bra‰TWfŸ

gad® tiuaW¡F« bra‰TWÉ‹ bjhlÇaš

def <function_name ([parameter1, 
� parameter2…] )> :
		 <Block of Statements>
		 return <expression / None> 

bra‰T‰iw tiuaiw¡F« vL¤J¡fh£L 

def hello( ):
		 print ("hello - Python")
		 return
ig¤jhÅš, bgaÇšyhkš tiuaW¡f¥gL« 

bra‰TWî¡F bgaÇšyhj bra‰TW v‹W 

bga®. k‰w rhjhuz bra‰TWfŸ def v‹w 

áw¥ò brhšYl‹ tiuaW¡f¥gL»wJ. 

ig¤jhÅš bgaÇšyhj bra‰TWfŸ yh«lh 

áw¥ò¢ brhšYl‹ tiuaW¡f¥gL»wJ. 

vdnt, bgaÇšyh bra‰TWfis yh«lh 

bra‰TWfŸ v‹W« miH¡fyh«.

yh«lh mšyJ bgaÇšyh bra‰T¿‹ 

ga‹fŸ :

yh«lh bra‰TW bgU«ghY« á¿a k‰W« 

xU Kiw bgaÇšyhj bra‰Tiw cUth¡f 

ga‹gL»wJ.

filter( ), map() k‰W« reduce() ngh‹w 

bra‰TWfSl‹ nr®¤J yh«lh bra‰TWfis 

ga‹gL¤jyh«.

bgaÇšyh bra‰T¿‹ bghJ tot«

lambda [argument(s)] :expression
vL¤J¡fh£L :

sum = lambda arg1, arg2: arg1 + arg2
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ghl« 7   ig¤jh‹ bra‰TWfŸ

print ('The Sum is :', sum(30,40))
print ('The Sum is :', sum(-30,40))
btËpL :

		 The Sum is : 70
		 The Sum is : 10

17.	 kh¿Æ‹ tiubašiyfis vL¤J¡fh£Ll‹ 

És¡Ff.�

� [PTA-3; HY-2019; Aug-2021; SRT - 2022]

Éil.	ïJ ÃuÈ‹ mQf¡Toa gFâia¡ 

F¿¥gjhF«. mjhtJ, vªj gFâÆš kh¿ia¥ 

ga‹gL¤J»nwhnkh mij¡ F¿¡»wJ. 

tiubašiyahdJ el¥ò kh¿¤ bjhFâfŸ 

k‰W« mj‹ kâ¥òfis¡ bfh©oU¡F«. 

ïu©L tifahd tiubašiyfis¥ 

gh®¡fyh«. cŸsik tiubašiy k‰W« 

Fnshgš tiubašiy.

cŸsik tiubašiy (Local Scope)
xU bra‰TWÉ‹ cl‰gFâÆ‹ cŸns 

mšyJ cŸsik tiubašiyÆš kh¿ia 

m¿É¥gJ cŸsik kh¿ vd¥gL«.

cŸsik kh¿Æ‹ ÉâKiwfŸ

(i)	 cŸsik kh¿Æ‹ tiubašiy mJ 

tiuaW¡f¥g£LŸs bjhFâ¡FŸ k£Lnk 

ga‹gL¤j Koí«.

(ii)	 bra‰T¿DŸ kh¿ cUth¡f¥gL« nghJ 

mJ cŸsikthf mikí«.

(iii)	 bra‰TW ïa¡f¥gL« nghJ k£Lnk 

cŸsik kh¿fŸ cUth¡f¥gL«.

(iv)	 Kiwahd msòU¡fshdJ 

m¢bra‰TW¡F cŸsik kh¿ahf 

fUj¥gL«.

vL¤J¡fh£L : cŸsik kh¿ia cUth¡Fjš

def loc():
y=0 # local scope
print(y)
loc()
btËpL :

0
vL¤J¡fh£L : tiubašiy¡F btËna 

cŸsik kh¿fis mQFjš

def loc():
		 y= "local"
loc()
print(y)
nkny cŸs F¿Kiwia ïa¡F« nghJ 

btËp£oš ã‹tU« ãiH njh‹W«.

(iv)	 Fnshgš tiubašiyÆš cŸsik 

kh¿ahd 'y' ia mQf K‰g£ljhš 

nk‰f©l ãiH njh‹W»wJ.

NameError: name 'y' is not defined

Fnshgš tiubašiy (Global Scope)
	 mid¤J bra‰TWfS¡F« nkyhf m¿É¡f¥gL« 

kh¿ Fnshgš kh¿ vd¥gL«. Fnshgš 

tiubašiy cila kh¿ia ÃuÈ‹ vªj 

gFâÆY« mQfKoí« Fnshgš tiubašiy 

bfh©l kh¿ia xU bra‰T¿DŸ mQFtj‰¡F 

‘global’ áw¥ò¢ brhšyhdJ ga‹gL»wJ.

Fnshgš tiubašiy áw¥ò¢ brhšÈ‹ 

ÉâKiwfŸ :

(i)	 bra‰TW¡F btËna kh¿ia m¿É¡F« 

nghJ mJ jhdikthf Fnshgš MF«. 

`global' v‹w áw¥ò¢ brhšiy ga‹gL¤j 

nt©oaâšiy.

(ii)	 bra‰T¿DŸ KGjshÉa kh¿ia 

go¡f k‰W« vGj `global' áw¥ò¢brhš 

ga‹gL¤j nt©L«.

(iii)	 bra‰TWÉ‰F btËna `global' 
v‹w áw¥ò¢ brhš vªj Éisití« 

V‰gL¤jhJ.

'Global' áw¥ò¢ brhšÈ‹ ga‹ghL :

vL¤J¡fh£L : bra‰TWÉ‹ cŸËUªJ 

Fnshgš kh¿ia mQFjš 

c = 1 		  # global variable
def add():
		 print(c)
		 add()

btËpL :

		 1
vL¤J¡fh£L : bra‰TWÉ‹ cŸËUªJ 

KGjshÉa kh¿ia kh‰Wjš

nk‰f©l Ãuiy ïa¡F« nghJ btËpL 

ã‹tU« ãiHia fh©ã¡F«. 

c = 1 		  # global variable
def add():
		 c = c + 2 # increment c by 2
		 print(c)
add()

btËpL :

Unbound Local Error: local variable 'c' referenced 
before assignment

vL¤J¡fh£L : bra‰T¿‹ cŸËUªJ 

'global' áw¥ò¢ brhšiy¥ ga‹gL¤â 

Fnshgš kh¿ia kh‰Wjš
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bghUsl¡f«

11.1.	 juî

11.2.	 jftš

11.3.	 juîjs«

11.4.	� juîjs nkyh©ik mik¥ò (DBMS -DataBase Management 
System)

	 11.4.1.	 juîjs nkyh©ik mik¥ã‹ g©ãašòfŸ
	 11.4.2.	 DBMS -‹ ÃiwfŸ
	 11.4.3.	 DBMS -‹ TWfŸ

11.5.	 juî¤js f£lik¥ò

11.6.	 juî khâÇ

	 11.6.1.	 juî khâÇÆ‹ tiffŸ

	 11.6.2.	 DBMS gad®fË‹ tiffŸ

11.7.	 DBMS¡F« RDBMS¡F« ïilnaahd ntWghL

11.8.	 cwî ÃiyfË‹ tiffŸ

11.9.	 DBMS -š cwîÃiy ïa‰fÂj«

11
ghl« juî¤js fU¤JU¡fŸ

myF - IV - juîjs fU¤JU¡fŸ k‰W« MySQL
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ghl« 11    juî¤js fU¤JU¡fŸ

gFâ - m

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

1.	 DBMS -‹ ÉÇth¡f«?~� [Aug-2021]

m)	 DataBase Management Symbol
M)	 Database Managing System
ï)	 DataBase Management System
<)	 DataBasic Management System�

� [Éil: ï) DataBase Management 
System]

2.	 xU m£ltiz v‹gJ� [July - 2022]

m)	 tÇir (tuple)
M)	 g©ò¡TWfŸ (attribute)
ï)	 cwîfŸ (relation)
<)	 mik¥ò (entity)
� [Éil: ï) cwîfŸ (relation)]

3.	 vªj juî¤js khâÇ bg‰nwh® FHªij 
cwîÃiyia F¿¥ãL»wJ?

m)	 cwîÃiy		  M)	 tiyaik¥ò

ï)	 goÃiy	 	 <)	 bghUŸ

� [Éil: ï) goÃiy]
4.	 cwîÃiy juî¤js khâÇ KjÈš ahuhš 

K‹bkhÊa¥g£lJ? � [HY-2019; Sep-2020]

m)	 E F Codd	 	 M)	 E E Codd
ï)	 E F Cadd		  <)	 E F Codder
� [Éil: m) E F Codd]

5.	 goÃiy khâÇ vªj tif cwîÃiyia 
F¿¥ãL»wJ?� [PTA-4]

m)	 x‹W x‹W		  M)	 x‹W gy

ï)	 gy x‹W	 	 <)	 gy gy

� [Éil: M) x‹W gy]
6.	 cwîÃiy juî¤js¤â‹ jªij v‹W 

miH¡f¥gLgt® ah®?

m)	 Chris Date		  M)	 Hugh Darween
ï)	 Edgar Frank Codd	

<)	 Edgar Frank Cadd
� [Éil: ï) Edgar Frank Codd]

7.	 ã‹tUtdt‰WŸ vJ RDBMS?
m)	 Dbase			   M)	 Foxpro
ï)	 Mongo DB		  <)	 SQLite
� [Éil: <) SQLite]

8.	 SELECT T‰W¡F ga‹gL« á‹d« vJ?
� [PTA-2; March-2020]

m)	 σ	 M)	 Π	 ï)	 X	 <)	 Ω
	 � [Éil: m) σ]

9.	 xU tuple v‹gJ � [PTA-6; May - 2022]
m)	 table			   M)	 row
ï)	 attribute		  <)	 field
� [Éil: M) row]

10.	 ER khâÇia cUth¡»at® ah®?
m)	 Chen			   M)	 EF Codd
ï)	 Chend			  <)	 Chand�

� [Éil: m) Chen]

gFâ - M

mid¤J Édh¡fS¡F« ÉilaË. (2 kâ¥bg©fŸ)

11.	 juî¤js nkyh©ik mik¥ã‰F áy 
vL¤J¡fh£Lfis¡ F¿¥ãLf.� [July - 2022]

Éil.	(i)	 Foxpro
(ii)	 DBase
(iii)	 ADABAS
(iv)	 Microsoft Excel
(v)	 Microsoft Square
(vi)	 Oracle
(vii)	 My SQL

12.	 RDBMS-‹ áy vL¤J¡fh£Lfis¥ 
g£oaÈLf.

Éil.	(i)	 IBM DBZ
(ii)	 Microsoft SQL Server
(iii)	 Microsoft Jet Database Engine
(iv)	 My SQL
(v)	 Oracle
(vi)	 SQLite

13.	 juî Ãiy¤ j‹ik v‹whš v‹d?

Éil.	juî Ãiy¤j‹ik v‹gJ juî¤js¤âš 

mid¤J ïl§fËY« x¤j kâ¥òila 

juîfshF«.

kâ¥ÕL
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14.	 goÃiy k‰W« tiyaik¥ò juî 
khâÇ¡F« ïilna cŸs ntWghL v‹d?

Éil.	

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.

15.	 ïašgh¡f« v‹whš v‹d?

Éil.	ïašgh¡f« v‹gJ juîjs f£lik¥ghdJ 

bghJ¥ga‹gh£L ÉdtY¡F¥ bghU¤jkhf 

ïU¤jš k‰W« juî xUik¥gh£o‹ ïH¥ã‰F 

tÊtF¡f¡Toa c£òF¤jš, òJ¥ã¤jš k‰W« 

Ú¡Fjš M»at‰¿‹ xG§»‹ikfis 

cUth¡F« ÉU«g¤j¡fhd áy g©òU¡fis 

Ú¡Fjš M»at‰W¡F cWâaË¡F« 

Kiw¥gL¤j¥g£l tÊKiw MF«.

gFâ - ï

mid¤J Édh¡fS¡F« ÉilaË. (3 kâ¥bg©fŸ)

16.	 Select k‰W« Project bra‰ghLfË‹ 
ntWghLfŸ ahit? � [PTA-2; QY-2019]

Éil.	

Select Project
1. Select-‹ symbol : σ  Project -‹ symbol : Π

2. ïªj select 
bra‰ghL xU 

ÃgªjidÆ‹ 

mo¥gilÆš 

Jiz¤ bjhFâia 

tuples fSl‹ 

nj®ªbjL¡f 

cjî»wJ. 

ïªj Project bra‰ghL 
F¿¥ãl¥g£LŸs 

cŸçL bjhl®òfË‹ 

g©ò¡ TWfis 

Ú¡F»wJ. 

3. Ãgªjidfis 

âU¥âgL¤jhj 

tuples fis select 
tof£L»wJ. 

ïªj bra‰ghL 

»l¡if Jiz¤ 

bjhFâÆ‹ x¥ÕLfis 

tiuaW¡»wJ.

17.	 DBAÉ‹ gÂ v‹d?

Éil.	juî¤js Ã®th» mšyJ DBA v‹gt® 

KG juî¤js nkyh©ik mik¥igí« 

Ã®t»¥gt® Mth®. ït® DBMS ghJfh¥ò, 

cÇk§fis Ã®t»¤jš, gad® fz¡FfŸ 

k‰W« mQfšfis Ã®t»¤jš ngh‹wt‰iw 

ftÅ¤J¡ bfhŸ»wh®.

18.	 fh®Oáa‹ bgU¡fiy bghU¤jkhd 
vL¤J¡fh£Ll‹ És¡Ff.�
� [PTA-5; Govt. MQP-2019]

Éil.	(i)	� ïu©L bjhl®òfis nr®¡f FW¡F¥ 

bgU¡fš tÊtF¡»wJ. ïj‹ Éil 

ïu©L bjhl®òfË‹ ïiz¥ig¡ 

bfh©LŸsJ.

(ii)	 A x B v‹gJ A times B, ï§F A 

bjhl®òfŸ k‰W« B bjhl®òfŸ v‹gd 

ntWg£l g©ò¡TWfshF«. ïªj tif 

bra‰ghLfŸ ïu©L bjhl®òfËÈUªJ 

beL¡iffis x‹W nr®¡f ga‹gL»wJ.

1 1

1

2

2

3

3

S

R

S

R

S

R

2

3

Table A = 3
Table B  = 2
Table A × B = 3 × 2 = 6

Table A Table B Table A × Table B 

S

R

fh®Oáa‹ bgU¡fš

19.	 bghUŸ khâÇia vL¤J¡fh£Ll‹ 
És¡Ff.

Éil.	(i)	� ïªj khâÇahdJ juit bghUŸfŸ, 

g©ò¡TWfŸ, tÊKiwfŸ, ïd¡FG 

k‰W« kuòÇk« ngh‹w tÊfËš 

nrÄ¡»wJ. 

(ii)	 ïJ Äfî« á¡fyhd ga‹ghLfshd 

òÉÆaš jftš mik¥ò (GIS- Geographic 
Information System) m¿Éaš 

nrhjidfŸ (Scientific experiments) 
bgh¿Æaš totik¥ò (Engineering 
design) c‰g¤â (Manufacturing) 
ngh‹wt‰iw¡ ifahŸ»wJ. ïJ nfh¥ò 

nkyh©ik mik¥ãš ga‹gL»wJ. 
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(ii)	 cwîÃiy juîjs khâÇÆš juîfË‹ 

mo¥gil f£lik¥ò m£ltizfŸ 

(cwîfŸ) MF«. 

(iii)	 xU F¿¥ã£l tifia rh®ªj mid¤J 

jftšfS« m›t£ltizÆ‹ 

tÇirfËš nrÄ¡f¥gL»‹wd. 

(iv)	 vdnt, m£ltizfis cwîÃiy 

juîjs khâÇÆš cwîfŸ (Relation) 
v‹»nwh«. xU cwîÃiy juînfhš 

F¿¥ã£l tÇirÆyhd juîfis 

jÅ¤j‹ikíl‹ F¿¡F« xU g©ò¡TW 

MF«.

    

Stu_id Name Age Subj_id Name Teacher
1 Malar 17 1 C++ Kannan
2 Suncar 16 2 Php Ramakrishnan
3 Velu 16 3 Python Vidhya

Stu_id Subj_id Marks
1 1 92
1 2 89
3 2 96

cwî Ãiy juîjs khâÇ

3.	 tiyaik¥ò khâÇ :

(i)	 tiyaik¥ò juî¤js khâÇ goÃiy 

juî¤js khâÇÆ‹ ÉÇth¡f¥g£l 

mik¥ghF«. goÃiy k‰W« 

tiyaik¥ò khâÇ¡F« ïilna cŸs 

ntWghL.

(ii)	 tiyaik¥ò khâÇÆš xU FHªij¡F 

gy bg‰nwh® Kida§fŸ ïU¡fyh«. 

ïJ juit gyt‰¿ÈUªJ gyt‰¿‰F 

(many to many) cwî Ãiyia 

F¿¥ãL»wJ.

(iii)	 School v‹gJ bg‰nwh® Kida¤ij 

F¿¡F«.

(iv)	 Library, Office k‰W« Staff room v‹gd 

school- ‹ FHªijfshF« (bg‰nwh® 

Kida«).

(v)	 Student v‹gJ library, office k‰W« staff 
room v‹gj‹ FHªij (x‹¿ÈUªJ 

gyt‰¿‰fhd cwîÃiy).

juîjs khâÇ

School

Library

Student

xU bg‰nwh® 
Kida¤ijíila FHªij

_‹W bg‰nwh® Kida¤ijíila 
Student

4.	 ER juîjs khâÇ :

(i)	 ïªj juî khâÇÆš, bghUis 

cU¥goahfî« mj‹ g©òfis, 

g©ò¡ TWfshfî« ãÇ¤J cwî Ãiy 

cUth¡f¥gL»wJ. 1976š Chen br‹ 

v‹gtuhš cUth¡f¥g£lJ. 

(ii)	 ïªj khâÇ juî¤js¤â‰fhd fU¤J 

totik¥ig cUth¡f ga‹gL»wJ. 

juÉ‹ És¡f¥gl¤ij totik¡f Äfî« 

vËikahf cŸsJ. 

(iii)	 ER khâÇia¡ bfh©L Ãuy® mik¥ig 

vËikahf òÇªJ bfhŸs Koí«. 

br›tf« cU¥gofis¡ F¿¡»wJ. 

(iv)	 vL¤J¡fh£L Doctor, Patient ÚŸt£l« 

g©ò¡ TWfis¡ F¿¡»wJ. 

(v)	 vL¤J¡fh£lhf D-id, D-Name, P-id, 
P-Name g©ò¡TWfŸ g©ãašòfis 

És¡F»wJ. 

ER juîjs khâÇ

Doctor Patient

D-id P-idD-Name P-Name

Diagnosis

5.	 bghUŸneh¡F juîjs khâÇ

(i)	 ïªj khâÇahdJ juit bghUŸfŸ, 

g©ò¡TWfŸ, tÊKiwfŸ, ïd¡FG 

k‰W« kuòÇk« ngh‹w tÊfËš 

nrÄ¡»wJ. 

(ii)	 ïJ Äfî« á¡fyhd ga‹ghLfshd 

òÉÆaš jftš mik¥ò (GIS- Geographic 
Information System) m¿Éaš 

nrhjidfŸ (Scientific experiments) 
bgh¿Æaš totik¥ò (Engineering 
design) c‰g¤â (Manufacturing) 
ngh‹wt‰iw¡ ifahŸ»wJ. ïJ nfh¥ò 

nkyh©ik mik¥ãš ga‹gL»wJ. 

(iii)	 Ãfœcyf bghUŸfŸ, g©ò¡TWfŸ, 

g©ãašòfis F¿¥ãL»wJ k‰W« 

bjËthd TWÃiy (modular structure) 
mik¥ig tH§F»wJ.
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(iv)	 vL¤J¡fh£L 3: ò¤jf§fŸ k‰W« 

khzt‹: üyf¤âš cŸs gy ò¤jf§fŸ 

gy khzt®fS¡F tH§f¥gL«.

gyt‰Wl‹ gy cwîÃiy

C++ Kalaivani

SQL Manjula

Sridevipython

Book Student

23.	 DBMS k‰W« RDBMS ntWgL¤Jf.�
� [March-2020]

Éil.	

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

24.	 x£Ljš, bt£Ljš, ntWghL k‰W« 
fh®Oáa‹ bgU¡fš ngh‹wt‰iw 
bghU¤jkhd vL¤J¡fh£Ll‹ És¡Ff.
� [PTA-4]

Éil.	cwîÃiy ïa‰fÂj« gšntW bjhFâfshf¥ 

ãÇ¡f¥g£LŸsJ.

xUk cwîÃiy¢ bra‰ghLfŸ

SELECT ( symbol : σ)
PROJECT (symbol : Π)
Set nj‰w¤âš ïUªJ cwîÃiy ïa‰fÂj 

bra‰ghLfŸ

* x£Ljš (∪)
* bt£Ljš (∩)
* ntWghL (–)
* fh®Oáa‹ bgU¡fš (X)

SELECT ( symbol : σ)
(i)	 bghJtot« σc (R): v‹gJ cwîÃiy 

k‰W« mjDila g©ò¡TWfË‹ 

Ãgªjid C. 
(ii)	 ïªj select bra‰ghL xU ÃgªjidÆ‹ 

mo¥gilÆš Jiz¤ bjhFâia tuples 
fSl‹ nj®ªbjL¡f cjî»wJ. 

(iii)	 Ãgªjidfis âU¥âgL¤jhj tuples 
fis Select tof£L»wJ.

STUDENT :

Stud no Name Course Year
cs1 Kannan Big Data II
cs2 Gowri 

Shankar
R language I

cs3 Lenin Big Data I
cs4 Padmaja Python 

Programming
I

 m£ltiz A
σcourse = “Big Data” (STUDENT ) :

Stud no Name Course Year
cs1 Kannan Big Data II
cs3 Lenin Big Data I

PROJECT (Symbol : Π)
(i)	 ïªj PROJECT bra‰ghL F¿¥ãl¥g£LŸs 

cŸçL bjhl®òfË‹ g©ò¡TWfis 

Ú¡F»wJ. ïªj bra‰ghL »l¡if Jiz¤ 

bjhFâÆ‹ x¥ÕLfis tiuaW¡»wJ.
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25.	 DBMS ‹ g©ãašòfis És¡Ff.� [PTA - 3, 5; Aug-  2021; July - 2022]

Éil.	�

juîfis ifahS« âw‹ juîjs nkyh©ik mik¥ghdJ juî js¤âš juîfis ifahS« trâia 

tH§F»wJ (nrÄ¤jš, kh‰w« brŒjš k‰W« Ú¡Fjš)

Äifik (njit¡F 

mâfkhdt‰iw) Fiw¤jš

eåd cy»š t‹t£LfË‹ Éiy Äfî« Fiwî. Mdhš Kªija 

fhy§fËš t‹t£LfŸ Äfî« Éiy ca®ªjit, Mifahš juîjs¤âš 

cŸs njita‰w juîfŸ bgÇa á¡fyhf ïUªjJ. Mdhš DBMS 

juîfis ãÇ¤jhS« ïašò Ãiyia¥ ã‹g‰¿ njita‰w juîfŸ Û©L« 

ïl«bgWtij¡ Fiw¡»wJ.

juîfË‹ Ãiy¤j‹ik bjhl®¢áahf òJ¥ã¡f¥gL« k‰W« guhkÇ¡f¥gL« neuo juÉ‹ (Live data) 
Ãiy¤j‹ikia guhkÇ¥gJ xU rthyhf khW«. Mdhš DBMS jhdhfnt 

mij ifahS»wJ.

gy gad®fŸ k‰W« x¤j 

mQFjiy MjÇ¤jš

DBMS gy gad®fis xnu neu¤âš xU juÉ‹ ÛJ ntiy (juîfis¥ 

òJ¥ã¤jš, brUFjš, Ú¡Fjš) brŒa mDkâ¡»wJ. ïU¥ãD« juÉ‹ 

Ãiy¤j‹ik¥ guhkÇ¥ig ifahS»wJ.

Édtš bkhÊ DBMS xU vËa Édtš bkhÊia gadU¡F tH§F»wJ. ïij¥ga‹gL¤â 

juî¤js¤âÈUªJ juîfis vËikahf bgwî«, nr®¡fî«, Ú¡fî«, 

òJ¥ã¡fî« Koí«.

ghJfh¥ò DBMS, juÉ‹ ghJfh¥ig ftÅ¤J¡bfhŸ»wJ. m§Ñfhuk‰w mQFjÈš 

ïUªJ juîfS¡F ghJfh¥ig tH§F»wJ. tH¡fkhd DBMSš, gšntW 

mQfY¡fhd mDkâíl‹ gad® fz¡Ffis eh« cUth¡fKoí«. 

ïjid¥ ga‹gL¤â gad® mQFjiy f£L¥gL¤â e«Kila juîfis 

vËikahf ghJfh¤J¡ bfhŸs Koí«.

DBMS gÇt®jidfis 

MjÇ¤jš

ïJ Ãfœ cyf ga‹ghLfËš juî xUik¥gh£il ifahs k‰W« Ã®t»¡f 

e«ik mDkâ¡»wJ. ï§F gšòÇah¡f« (mutithreading) ÉÇthf 

ga‹gL»wJ.

PTA  Édh¡fŸ k‰W« ÉilfŸ

(1 kâ¥bg©)

1.	 juî m£ltizÆš, xU beLtÇir 
ï›thW miH¡f¥gL»wJ:� [PTA-1]

m)	 g©ò¡TW		  M)	 cwîfŸ

ï)	 gâî		  <)	 juî�

� [Éil: m) g©ò¡TW]
2.	 DBMSš cwîÃiy ïa‰fÂj¤âš 

project‹ F¿pL:� [PTA-5]

m)	 σ		  M)	 П
ï)	 ∩		  <)	 ∪�

� [Éil: M) П]

(2 kâ¥bg©fŸ)

1.	 juîjs f£lik¥ò g‰¿ vGJf.� [PTA-2, 6]
			   (m)
juî¤js ER khâÇÆš juî¤js mik¥òfis 
F¿¥ãL« tot§fŸ ahit?

Éil.	(i)	� xU m£ltizÆš cŸs bjhl®òila juîfË‹ 

KG bjhF¥ng m£ltiz vd¥gL«. ïJ 

juîfis tÇir k‰W« beLtÇirfis¡ 

bfh©l nfh¥ò (m) m£ltiz v‹W« 

miH¡f¥gL»wJ. 

(ii)	 m£ltizÆ‹ x›bthU tÇirí« gâî vd 

miH¡f¥gL»wJ. ïJ x›bthU juî¤js 

gâÉLjY¡Fkhd juÉ‹ bjhFâ MF«. 

(iii)	 x›bthU beLtÇirí« òy« vd 

miH¡f¥gL»wJ. ïJ x›bthU juÉ‹ 

tifiaí« F¿¥ã£l FG¡fshf ãÇ¡»wJ.

(iv)	 v.fh. stu.No., stu.Name, stu.Age, stu.class, 
stu.sec.

(v)	 xU m£ltiz cwîfŸ, tÇir vdî« 

beLtÇir vdî« miH¡f¥gL»wJ.
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TLjš Édh¡fŸ

rÇahd Éilia nj®î brŒaî«.� (1 kâ¥bg©)

1.	 ã‹tUtdt‰WŸ vJ  juîfË‹ 
xG§FgL¤j¥g£l bjhF¥ò MF«?

m)	 Ãuyh¡f bkhÊ	

M)	 JQ¡FfŸ

ï)	 th®¤ijfŸ 	

 <)	 juîjs«� [Éil: <) juîjs«]
2.	 ã‹tUtdt‰WŸ vit fÂÅ 

mik¥ãÈUªJ Ä‹dQ KiwÆš 
bgw¥g£L nrÄ¡f¥gL»‹w juîfË‹ 
xG§FgL¤j¥g£l bjhF¥ò

m)	 Spreadsheet	 M)	 juîjs«

ï)	 DBMS	 <)	 jftš

� [Éil: M) juîjs«]
3.	 ã‹tUtdt‰¿š vit juÉš ïU¡F«?

m)	 vG¤J	 M)	 v© 

ï)	 th®¤ij	 <)	 ïit mid¤J«

� [Éil: <)  ïit mid¤J«]
4.	 ã‹tUtdt‰WŸ vJ totik¡f¥g£l 

juthF«?

m)	 mo¥gil JQ¡F

M)	 juîjs«

ï)	 jftš

<)	 DBMS� [Éil: ï) jftš]
5.	 ã‹tUtdt‰WŸ vit bjhl®òila 

juîfË‹ fsŠáa« MF«?

m)	 SQL	 M)	 jftš

ï)	 cW¥òfŸ	 <)	 juîjs«

� [Éil: <) juîjs«]
6.	 ã‹tUtdt‰WŸ vit juîfis 

vËikahf mQf, Ã®t»¡f, òJ¥ã¡f 
Toa tifÆš cŸsJ?

m)	 juîjs«		  M)	 DBMS
ï)	 bghUŸ

<)	 ït‰¿š VJÄšiy

� [Éil: m) juîjs«]

7.	 ã‹tUtdt‰WŸ vit juîfis 
nrÄ¡F« neh¡f¤njhL bk‹bghUŸ 
mšyJ t‹bghUis jGÉíŸsJ? 

m)	 DBMS		  M)	 juîjs«

ï)	 bghUŸ	 	 <)	 MySQL
� [Éil: m) DBMS]

8.	 ã‹tUtdt‰WŸ vJ juîjs§fis 
cUth¡f, tiuaW¡f, ifahStj‰F 
mDkâ¡»‹w xU bk‹bghUshF«?

m)	 Relational algebra	M)	 DBMS
ï)	 SQL		  <)	 MySQL
� [Éil: M) DBMS]

9.	 vit juîfis vËikahf nrÄ¡f, 
brašgL¤j k‰W« gF¥ghŒî brŒa 
gad®fis mDkâ¡»wJ?
m)	 MySQL
M)	 juîjs khâÇ

ï)	 Relational algebra
<)	 DBMS� [Éil: <) DBMS]

10.	 ã‹tUtdt‰WŸ vit juîjs§fS¡F 
ghJfh¥igí«, juîÃiy¤ j‹ikiaí« 
guhkÇ¡»wJ?
m)	 MysQL		  M)	 DBMS
ï)	 Oracle	 	 <)	 csv
� [Éil: M) DBMS]

11.	 ã‹tUtdt‰WŸ vJ DBMS 
bk‹bghUS¡fhd v.fh. mšy?
m)	 Foxpro		  M)	 Dbase
ï)	 Cobol	 	 <)	 Ms.access
� [Éil: ï) Cobol]

12.	 juîjs¤âš juîfŸ vâš 
nrÄ¡f¥gL»‹wd?
m)	 m£ltiz	 	 M)	 set^
ï)	 lists		  <)	 DBMS
� [Éil: m) m£ltiz]

13.	 ã‹tUtdt‰¿š DBMS vªj 
g©ãašòfŸ guhkÇ¥gJ xU rthyhF«?
m)	 Äifik Fiw¤jš

M)	 juî ghJfh¥ò

ï)	 juîfË‹ Ãiy¤j‹ik

<)	 m mšyJ M

� [Éil: ï) juîfË‹ Ãiy¤j‹ik]
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m)	 i k‰W« ii		  M)	 ii k‰W« iii
ï)	 iii k‰W« iv		  <)	 i k‰W« iv
� [Éil: M) ii k‰W« iii]

Ñœ¡f©lt‰WŸ rÇahd T‰iw¡ f©l¿f.

1.	 (i)	� 1970 br‹ v‹gtuhš ER juîjs khâÇ 

cUth¡f¥g£lJ.

(ii)	 1976 -š EF Codd v‹gtuhš cwîÃiy 

khâÇ cUth¡f¥g£lJ.

(iii)	 bghUŸ neh¡F juîjs khâÇ ïd¡FG 

k‰W« kuòÇk« ngh‹w tÊfËš 

nrÄ¡»wJ.

(iv)	 juî khâÇ á¡fyhd Ãfœ cyf juî 

nrfÇ¡F« NHiy vËikah¡F»wJ. 

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

2.	 (i)   �ER juîjs khâÇ juÉ‹ És¡f¥gl¤ij 

totik¡f Äfî« vËikahf cŸsJ. 

(ii)	 bghUŸ neh¡F juîjs khâÇ Äfî« 

á¡fyhd ga‹ghLfis¡ ifahŸ»wJ.

(iii)	 ER juîjs khâÇ juî¤ js¤â‰fhd fU¤J 

totik¥ig cUth¡f¥ ga‹gL»wJ.

(iv)	 RDBMS-š Äifik¤ juî ïl« 

bgwÉšiy.

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

Ñœ¡f©lt‰WŸ jtwhd ïizia f©l¿f.

1.	 m)   m£ltiz 	           - nfh¥ò

M)	 m£ltiz 	 	 - juî

ï)	 m£ltiz 	 	 - cwîfŸ

<)	 m£ltiz gâî	 - Tuple
� [Éil: M) m£ltiz - juî]

2.	 m)   Product  	 - ∪
M)	 Select	  	 - σ
ï)	 Project 	 - Π
<)	 bt£Ljš	 - ∩
� [Éil: m) Product - ∪]

Ñœ¡f©lt‰WŸ rÇahd ïizia f©l¿f

1.	 m)   m£ltiz gâî     - Tuple
M)	 m£ltiz òy«	 - cwîfŸ

ï)	 m£ltiz 	 	 - g©ò¡TW

<)	 m£ltiz	 	 - gâî�

�[Éil: m) m£ltid gâî - Tuple]
2.	 m)   SELECT      – ∩

M)	 Product	 – σ
ï)	 Project		 – Π
<)	 bt£Ljš	 – ∪
� [Éil: ï) Project – Π]

FW Édh¡fŸ. � (2 kâ¥bg©fŸ)

1.	 juîjs« v‹whš v‹d?

Éil.	juîjs« v‹gJ juîfis vËikahf mQf, 

Ã®t»¡f, òJ¥ã¡f¡ Toa, bjhl®òila 

juîfË‹ fsŠáakhF«. juîjs«, juîfis 

nrÄ¡F« neh¡f¤njhL bk‹bghUŸ mšyJ 

t‹bghUis jGÉíŸsJ.

2.	 juî¡F« jftY¡F« cŸs ntWghL ahJ?

Éil.	

juî jftš

1. juî v‹gJ 

fÂ¥bgh¿Æš 

nrÄ¡f¥g£l 

mo¥gil¤ 

JQ¡FfshF«. 

jftš v‹gJ 

totik¡f¥g£l 

juthF«. 

2. juî, vªjbthU 

vG¤J, ciu, 

th®¤ij mšyJ 

v©zhfnth ïU¡f 

Koí«.

ïJ juîfis 

áy F¿¥ãl¤j¡f 

tÊÆš 

ga‹gL¤j 

mDkâ¡»wJ.

3.	 juîjs nkyh©ik v‹whš v‹d? 
mšyJ

juîjs§fis cUth¡f, tiuaW¡f 
k‰W« ifahStj‰F mDkâ¡»‹w 
bk‹bghUŸ g‰¿ vGJf.

Éil.	DBMS v‹gJ juîjs§fis cUth¡f, 

tiuaW¡f k‰W« ifahStj‰F 

mDkâ¡»‹w xU bk‹bghUshF«. ïJ 

juîfis vËikahf nrÄ¡f, brašgL¤j 

k‰W« gF¥ghŒî brŒa gad®fis 

mDkâ¡»wJ. DBMS, cUth¡Fjš ngh‹w 

gy juîjs¤ij ntiyfis brŒtj‰fhd 
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3.	 cwîÃiy khâÇ g‰¿ F¿¥ò tiuf.

Éil.	(i)	� cwîÃiy juîjs khâÇ Kj‹KjÈš 

E.F.Codd v‹gtuhš 1970-š 

cUth¡f¥g£lJ. j‰nghJ cyf« 

KGtJ« juîjs ga‹ghLfËš 

ï¤juîjs khâÇ gutyhf ga‹gL¤j¥g£L 

tU»wJ.

(ii)	 cwîÃiy juîjs khâÇÆš juîfË‹ 

mo¥gil f£lik¥ò m£ltizfŸ 

(cwîfŸ) MF«. 

(iii)	 xU F¿¥ã£l tifia rh®ªj mid¤J 

jftšfS« m›t£ltizÆ‹ 

tÇirfËš nrÄ¡f¥gL»‹wd. 

(iv)	 vdnt, m£ltizfis cwîÃiy 

juîjs khâÇÆš cwîfŸ (Relation) 
v‹»nwh«. xU cwîÃiy juînfhš 

F¿¥ã£l tÇirÆyhd juîfis 

jÅ¤j‹ikíl‹ F¿¡F« xU g©ò¡TW 

MF«.

4.	 bg‰nwh® - FHªij cwî Ãiy cila juî 
khâÇ g‰¿ vGJf.

Éil.	(i)	� ïJ IBM-Mš jftš nkyh©ik 

mik¥ò Information Management 
System nghy cUth¡f¥g£lJ.

(ii)	 ïªj khâÇÆš juî vËikahd ku¡»is 

mik¥ãš F¿¥ãl¥gL»wJ. 

(iii)	 ïJ x‹¿ÈUªJ gy (one to many) cwî 

Ãiyia F¿¡»wJ. (Parent - child) 
mjhtJ bg‰nwh®- FHªij cwîÃiy. 

(iv)	 xU FHªij¡F xU bg‰nwh® ïU¥g®. 

Mdhš, xU bg‰nwhU¡F gy FHªijfŸ 

ïU¡fyh«. 

(v)	 ïJ K¡»akhf IBM jiyik¡ 

fÂ¥bgh¿Æš ga‹gL»wJ.

5.	 ER juîjs khâÇ g‰¿ vGJf.

Éil.	(i)	� ïªj juî khâÇÆš, bghUis 

cU¥goahfî« mj‹ g©òfis, 

g©ò¡ TWfshfî« ãÇ¤J cwî Ãiy 

cUth¡f¥gL»wJ. 

(ii)	 1976š (Chen) br‹ v‹gtuhš 

cUth¡f¥g£lJ. 

(iii)	 ïªj khâÇ juî¤js¤â‰fhd fU¤J 

totik¥ig cUth¡f ga‹gL»wJ. 

(iv)	 juÉ‹ És¡f¥gl¤ij totik¡f Äfî« 

vËikahf cŸsJ. 

(v)	 ER khâÇia¡ bfh©L Ãuy® mik¥ig 

vËikahf òÇªJ bfhŸs Koí«. 

br›tf« cU¥gofis¡ F¿¡»wJ.

6.	 cwîÃiy ïa‰fÂj« v‹whš v‹d?

Éil.	(i)	� cwîÃiy ïa‰fÂj« KjÈš v£f® v¥ 

fh£ v‹gtuhš IBMš cUth¡f¥g£lJ. 

ïJ cwîÃiy juî¤js§fËš 

nrÄ¡f¥g£l juit khâÇah¡f« brŒaî« 

mâš Édtšfis tiuaW¡fî« 

ga‹gL»wJ. 

(ii)	 cwîÃiy ïa‰fÂj«, brašKiw 

ÉdtšbkhÊ vd miH¡f¥gL»wJ. 

ïJ SQLia¥ ga‹gL¤â juî¤js 

m£ltizfËš Édtšfis¡ 

bfhL¡fî« ga‹gL»wJ.

(iii)	 cwîÃiy ïa‰fÂj¢ bra‰ghLfŸ 

Éilia¥ bgWtj‰fhf xU 

cwîÃiyÆš (m£ltiz) j‰RH‰á 

KiwÆš brŒa¥gL»‹wd. ïªj 

bra‰ghLfË‹ Éil x‹W mšyJ 

mj‰F nk‰g£l cŸçL cwîfshš 

V‰gL¤j¥g£l xU òâa cwthF«.


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bghUsl¡f«

15.1.	 m¿Kf«

15.2.	 SQLite

15.3.	 SQLite il¥ ga‹gL¤â juî¤js¤ij cUth¡Fjš

	 15.3.1.	 m£ltizia cUth¡Fjš

	 15.3.2.	 gâîfis¢ nr®¤jš (Adding Records)

15.4.	 ig¤jhid ga‹gL¤â SQL Édtš

	 15.4.1.	 SELECT Édtš

	 15.4.2.	 SQL-š JizÃiy T‰W (CLAUSES)

15.5.	 SQL AND, OR k‰W« NOT bra‰F¿fŸ

15.6.	 njâ cŸs beLtÇirÆš Édtš

15.7.	 kâ¥Õ£L¢ rh®òfŸ (Aggregate Functions)

	 15.7.1.	 COUNT() rh®ò

	 15.7.2.	 AVG():

	 15.7.3.	 SUM():

	 15.7.4.	 MAX() k‰W« MIN() bra‰TWfŸ

15.8.	 gâîfis¥ òJ¥ã¤jš

15.9.	 Ú¡Fjš brašghL

15.10.	 gaduhš cŸËl¥gL« juî

15.11.	 gy m£ltizfis¥ ga‹gL¤â Édtš

15.12.	 Édtiy CSV nfh¥òl‹ xU§»iz¤jš

15.13.	 m£ltiz g£oaš

15
ghl« SQL _y« juîfis¡ 

ifahSjš
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gFâ - m

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

1.	 ã‹tU« vJ xU§»iz¡f¥g£l 
juîfË‹ bjhF¥ghF«?� [March-2020]

	 m)	 juî¤js«		  M)	 DBMS
	 ï)	 jftš		   <)	 gâîfŸ

� [Éil: m) juî¤js«]
2.	 SQLite vªj juî¤js mik¥ig¢ rh®ªjJ?

	 � [Aug-2021; May - 2022]

	 m)	 x‰iw¡ nfh¥ò juî¤js«

	 M)	 cwîÃiy juî¤js«

	 ï)	 goÃiy juî¤js«

	 <)	 bghUŸneh¡F juî¤js«

� [Éil: M) cwîÃiy juî¤js«]
3.	 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

� [Éil: ï) Cursor]
4.	 gâîfËš cŸs kâ¥òfËš brŒa¥gL« 

kh‰w§fis nrÄ¡f¥ ga‹gL« f£lis 
vJ?

	 m)	 Save		  M)	 Save As
	 ï)	 Commit		  <)	 Oblige
� [Éil: ï) Commit]
5.	 áy brašghLfis SQL f£lisfŸ 

brŒtj‰F ã‹tU« vJ ïa¡f¥gL»wJ? 

	 m)	 execute()		  M)	 key()
	 ï)	 cursor()	 	 <)	 run ()	
� [Éil: m) execute ( )]
6.	 ã‹tU« vªj rh®ò m£ltizÆYŸs 

nj®ªbjL¡f¥g£l òy¤â‹ gâîfË‹ 
ruhrÇia¡ bfhL¡»wJ?

	 m)	 Add()	 	 M)	 SUM()
	 ï)	 AVG()		  <)	 AVERAGE()
� [Éil: ï) AVG( )]

7.	 vªj bra‰TW nj®ªbjL¡f¥g£l òy¤â‹ 
bgÇa kâ¥ig¤ âU¥ã mD¥ò«� [July - 2022]

	 m)	 MAX()		  M)	 LARGE()
	 ï)	 HIGH()		  <)	 MAXIMUM()
� [Éil: m) MAX ( )]
8.	 ã‹tU« vJ Kj‹ik m£ltiz?� [PTA-6]

	 m)	 sqlite_master	 M)	 sql_master
	 ï)	 main_master	 <)	 master_main
� [Éil: m) sqlite_master]
9.	 SQL-š Äfî« bghJthf ga‹gL¤j¥gL« 

T‰W vJ?� [HY-2019]

	 m)	 cursor		  M)	 select
	 ï)	 execute		  <)	 commit
� [Éil: M) select]
10.	 ã‹tU« vJ efšfis¤ jÉ®¡F«?

� [PTA-5]

	 m)	 Distinct		  M)	 Remove
	 ï)	 Where	 	 <)	 Group By
� [Éil: m) Distinct]

gFâ - M

mid¤J Édh¡fS¡F« ÉilaË. (2 kâ¥bg©fŸ)

1.	 juî¤js¤ij¥ ga‹gL¤J« gad®fis 
F¿¥ãlî«.

Éil.	juî¤js¤â‹ gad®fshf kÅj®fŸ, ãw 

ÃušfŸ mšyJ ga‹ghLfŸ ïU¡fyh«.

2.	 juî¤js¤ij ïiz¡f ga‹gL« 
KiwfŸ ahit? vL¤J¡fh£L jUf.

Éil.	Connect () tÊKiwia¥ ga‹gL¤â 

ïiz¥ig cUth¡» juî¤js¤â‹ bgaiu 

mD¥gî«.

juî¤js¤ij ïiz¤jš v‹gJ, mQf 

nt©oa juî¤js¤â‹ bgaiu mD¥òjš 

v‹gjhF«.

vL¤J¡fh£L :

#connecting to the database
connection = sqlite3.connect ("Academy.db")
#cursor
cursor = connection.cursor ( )

kâ¥ÕL
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ghl« 15    SQL _y« juîfis¡ ifahSjš

3.	 òy¤ij "INTEGER PRIMARY KEY" vd 

m¿É¥gj‹ e‹ik v‹d?� [March-2020]

Éil.	m£ltizÆš cŸs xU beLtÇir INTEGER 
PRIMARY KEY, v‹W m¿É¡f¥g£L, 

v¥bghGbjšyh« NULL v‹w kâ¥ò 

cŸçlhf¥ ga‹gL¤j¥gL»wnjh, mªj NULL 
kâ¥ò jhdhfnt mªj beLtÇirÆš ïJtiu 

ga‹gL¤j¥g£l Äf ca®ªj kâ¥igÉl x‹W 

ÄFªJ KG v©zhf ïU¡F«. 

4.	 m£ltizÆš gâîfis 
ÉÇî¥gL¤Jtj‰fhd f£lisia vGJf. 
vL¤J¡fh£L jUf.

Éil.	m£ltizíl‹ Toa xU juî¤js« vªj 

juîfS« ïšyhkš cŸsJ. "INSERT" 
f£lisia SQLiteš mD¥òtj‹ _y« 

m£ltizÆš juîfis cŸËlyh«. 

execute() bra‰TW bfhL¡f¥g£l SQL 
f£lisia brašgL¤J«.

vL¤J¡fh£L :

sql_command = ""INSERT INTO Student 
(Rollno, sname, Grade, gender, Average, 
� birth_date)
VALUES (NULL, "Akshay", "B", "M" "87.8", 
� "2001-12-12");"" 
cursor.execute(sql_command)

5.	 juî¤js m£ltizÆÈUªJ mid¤J 

gâîfisí« bgWtj‰fhd tÊKiw vJ?

	 � [July - 2022]

Éil.	fetchall ( ) bra‰TW mid¤J tÇirfisí« 

juî¤js m£ltizÆš ïUªJ bgw 

ga‹gL»wJ.

(v.fh)	 result = cursor.fetchall( )

gFâ - ï

mid¤J Édh¡fS¡F« ÉilaË. (3 kâ¥bg©fŸ)

1.	 SQLite v‹whš v‹d? ïj‹ e‹ikfŸ 

ahit?� [PTA-1; HY-2019]

Éil.	SQLite v‹gJ vËa cwîÃiy juî¤js 

mik¥ghF«. ïJ juîfis Kiwahd 

juî¡nfh¥òfshfî« fÂÅÆ‹ c£òw 

Ãidtf¤âš Tl nrÄ¤J it¡F«. ïJ 

MySQL mšyJ Oracle ngh‹W jÅ¤j juî¤js 

nritaf Ãuyhf ïšyhkš cŸËizªj 

ga‹ghlhf totik¡f¥g£LŸsJ. 

e‹ikfŸ :

(i)	 ntfkhfî«, ÄFªj nrhâ¡f¥g£ljhfî« 

k‰W« be»œthdjhfî« cŸsjhš 

SQLite -š ntiy brŒtJ vËjhF«. 

(ii)	 SQLite -‰fhf ig¤jh‹ áw¥ghd 

üyf¤ij¡ bfh©LŸsJ. 

2.	 fetchone() k‰W« fetchmany() ntWgL¤Jf.

� [PTA - 4; March - 2020; July - 2022]

Éil.	

t. 
v© fetchone ( ) fetchmany ( )

1. fetchone ( )
bra‰TW Édtš 

Koî¤ bjhFâÆ‹ 

cŸns cŸs 

mL¤j tÇiria¡ 

bfhL¡F« (mšyJ) 

vªj tÇirí« 

ïšiy v‹whš 

None v‹w 

kâ¥ig Éilahf¡ 

bfhL¡F«.

cursor.fetchmany 
( ) bra‰TW 

Koî¤bjhFâÆš 

Ûj« cŸs 

tÇirfË‹ 

v©Â¡ifia¡ 

bfhL¡F«.

2. while kl¡F 

k‰W« fetchone 
( ) bra‰TW 

ga‹gL¤â 

m£ltizÆš 

cŸs mid¤J 

gâîfisí« fhz 

Koí«.

F¿¥ã£l 

v©Â¡ifÆyhd 

gâîfis¡ 

fh©ã¡f 

fetchmany() 
bra‰TW 

ga‹gL»wJ. 

3.	 Where JizÃiy¡T‰¿‹ ga‹ v‹d? 
where T‰iw¥ ga‹gL¤â xU ig¤jh‹ 
T‰iw vGjî«.[Govt. MQP-2019; May - 2022]

Éil.	F¿¥ã£l Ãgªjidfis Ãiwnt‰W« 

gâîfis k£Lnk ãÇ¤bjL¡f WHERE 
JizÃiy T‰W ga‹gL»wJ. ã‹tU« 

vL¤J¡fh£oš "student table" juî¤js¤âš 

ïUªJ khzt®fË‹ jutÇiria k£Lnk 

ãÇ¤bjL¥gij¡ fhzyh«.

import sqlite 3
connection = sqlite 3.connect ("Academy.db")
cursor = connection. cursor ( )
cursor.execute ("SELECT DISTINCT (Grade) 
FROM student 
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 RuhÉ‹  fÂÅ m¿Éaš  12 M« tF¥ò  myF - V

where gender = ("M")
result = cursor. fetchall ( )
print (*result, sep = "\n")

btËpL : 

('B')
('A')
('C')
('D')

4.	 ã‹tU« Étu§fis go¡fî«. mj‹ 

mo¥gilÆš JiwthÇahf gâîfis 

âiuÆl ig¤jh‹ °»Ç¥£il vGjî«.
� [PTA-5, 6]

juî¤js bga®	 :	 organization.db
m£ltiz bga®	 :	 Employee
òy§fŸ		  :	 Eno, EmpName, Esal, 

� Dept
Éil.	import sqlite3

connection = sqlite3. connect ("organization.db")
cursor = connection . cursor ()
cursor. execute ("SELECT * FROM Employee 

� GROUPBY Dept")
result = cursor . fetchall ()
print (* result, sep = "\n")

5.	 ã‹tU« Étu§fis go¡fî« 

mj‹ mo¥gilÆš gâîfis Eno 
ïw§FtÇirÆš âiuÆl ig¤jh‹ 

°»Ç¥£il vGjî«.

juî¤js bga®	 :	 organization.db
m£ltiz bga®	 :	 Employee
òy§fŸ		  :	 Eno, EmpName, Esal, 

� Dept
Éil.	import sqlite3

connection = sqlite3 . connect ("organization.
� db")

cursor = connection . cursor ()
cursor. execute ("SELECT * FROM Employee 

� ORDER BY Eno DESC")
result = cursor . fetchall ()
print (*result, sep = "\n")

gFâ - <

mid¤J Édh¡fS¡F« ÉilaË. (5 kâ¥bg©fŸ)

1.	 SQLite g‰¿ ÉÇthf vGjî«. mjid 

ga‹gL¤J« goÃiyfis vGJf.

	 � [July - 2022]

Éil.	(i)	� SQLite v‹gJ vËa cwîÃiy juî¤js 

mik¥ghF«. ïJ juîfis Kiwahd 

juî¡nfh¥òfshfî« fÂÅÆ‹ c£òw 

Ãidtf¤âš Tl nrÄ¤J it¡F«. 

(ii)	 ïJ MySQL mšyJ Oracle ngh‹W 

jÅ¤j juî¤js nritaf Ãuyhf 

ïšyhkš cŸËizªj ga‹ghlhf 

totik¡f¥g£LŸsJ. 

(iii)	 ntfkhfî«, ÄFªj nrhâ¡f¥g£ljhfî« 

k‰W« be»œthdjhfî« cŸsjhš 

SQLite-š ntiy brŒtJ vËjhF«. 

SQLite ‰fhf ig¤jh‹ áw¥ghd 

üyf¤ij¡ bfh©LŸsJ. SQLite ia¥ 

ga‹gL¤j,

(iv)	 goÃiy 1 sqlite 3 ïiz¡fî«.

(v)	 goÃiy 2 connect ( ) tÊKiwia¥ 

ga‹gL¤â ïiz¥ig cUth¡» 

juî¤js¤â‹ bgaiu mD¥gî«.

(vi)	 goÃiy 3 cursor=connection.cursor() 
v‹w¡ T‰iw¥ ga‹gL¤â cursor 
v‹D« bghUis mD¥gî«.

(vii)	 goÃiy 2 š juî¤js¤ij ïiz¤jš 

v‹gJ, mQf nt©oa juî¤js¤â‹ 

bgaiumD¥òjš v‹gjhF«. m›thW 

mD¥ò«nghJ, m¤juî¤js« V‰fdnt 

ïU¡FkhÆ‹ mJ ïiz¡f¥gL«. 

ïšyhÉoš, ig¤jh‹, bfhL¡f¥g£l 

bgaÇš xU òâa juî¤js¤ij 

cUth¡F«.

(viii)	goÃiy3š cursor v‹gJ xU f£L¥gh£L 

mik¥ghF«, ïJ juî¤js¥ gâîfis 

ïiz¡f¥ ga‹gL»wJ.

(ix)	 ig¤jhÅš, cursor Äf K¡»a g§F 

t»¡»‹wJ. mid¤J f£lisfS« 

cursor bghUŸ _y« k£Lnk ïa¡f¥gL«.

(x)	 xU m£ltizia cUth¡f, 

juî¤js¤âš xU bghUis cUth¡» 

mj‰fhd SQL f£lisfis vGj 

nt©L«. vL¤J¡fh£L:- sql_comm = 
"SQL statement"
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bghUsl¡f«

16.1.	 juî fh£á¥gL¤Jjš tiuaiw

16.2.	 bjhl§Fjš

16.3.	 áw¥ò tiugl§fŸ (plot) tiffŸ

16
ghl« juî fh£á¥gL¤Jjš: PYPLOT ga‹gL¤â 

nfh£L tiugl«, t£l tiugl« k‰W« 
g£il tiugl« cUth¡Fjš
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ghl« 16     juî¡ fh£á¥gL¤Jjš 

gFâ - m

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

1.	 2D tiugl¤ij cUth¡f ga‹gL« 
ig¤jh‹ bjhF¥ò vJ?

m)	 matplotlib.pyplot
M)	 matplotlib.pip
ï)	 matplotlib.numpy
<)	 matplotlib.plt				   �[Éil: 

m) matplotlib.pyplot]
2.	 ig¤jh‹ bjhF¥ã‰F mšyJ bjhFâ¡F 

V‰w bjhF¥ò nkyh©ik bk‹bghUis 
nj®ªbjL¡fî«.� [HY-2019]

m)	 Matplotlib		  M)	 PIP
ï)	 plt.show()	
<)	 ig¤jh‹ bjhF¥ò� [Éil: M) PIP]

3.	 ã‹tU« F¿p£il go¡fî« ïªj 
F¿p£o‹ neh¡f¤ij f©l¿ªJ rÇahd 
nj®it nj®ªbjL¡fî«.

	 C:\Users\YourName\AppData\Local\
Pro g r am s \ P y t h on \ P y t h on 3 6 - 3 2 \
Scripts>pip–version

m)	 PIP ÃWt¥g£LŸsjh vd f©l¿í«

M)	 PIP ia ÃWî«

ï)	 bjhF¥ig gâÉw¡f« brŒí« 

<)	 PIP gâ¥ig fhz cjî«

� [Éil: <) PIP gâ¥ig fhz cjî«]
4.	 ã‹tU« F¿p£il go¡fî« ïªj 

F¿p£o‹ neh¡f¤ij f©l¿ªJ 
ã‹tU« rÇahd nj®it nj®ªbjL¡fî«. 

C:\Us ers\YourName\AppD ata\L o c a l \
Pro g r am s \ P y t h on \ P y t h on 3 6 - 3 2 \
Scripts>pip list

m)	 ÃWt¥g£LŸs bjhF¥òfis g£oaÈL«

M)	 g£oaš f£lis

ï)	 PIP ia ÃWî«

<)	 ÃWt¥g£oU¡F« bjhF¥òfŸ

� [Éil: m) ÃWt¥g£LŸs bjhF¥òfis 

� g£oaÈL«]

5.	 Matplotlib I ÃWt, f£lis J©L¡F¿Æš 

ã‹tU« f£lis cŸËl¥gL« nghJ, "U" 
v‹gJ vij F¿¡»wJ?

Python – m pip install – U matplotlib
m)	 pip Æ‹ rÛg¤âa kâ¥ig gâÉw¡F«

M)	 pip ia rÛg¤âa gâ¥ã‰F nk«gL¤J«

ï)	 pip ia mf‰W«

<)	 matplotlib ia rÛg¤âa gâ¥ã‰F 

nk«gL¤J«

� [Éil: <) matplotlib ia rÛg¤âa  

� gâ¥ã‰F nk«gL¤J«]
6.	 ã‹tU« btËp£il c‰Wneh¡F ïªj 

btËp£il bgw rÇahd F¿p£il 

nj®ªbjL¡fî«.
5.0
4.5
4.0
3.5
3.0

3.0

2.5

2.5

2.0

2.0

1.5

1.5
1.0

1.0
m)	 import matplotlib.pyplot as plt 
	 plt.plot ([1,2,3], [4,5,1])
	 plt.show()
M)	 import matplotlib.pyplot as plt
	 plt.plot ([1,2], [4,5])
	 plt.show()
ï)	 import matplotlib.pyplot as plt
	 plt.plot ([2,3], [5,1])
	 plt.show()
<)	 import matplotlib.pyplot as plt
	 plt.plot ([1,3], [4,1])
	 plt.show()					   

[Éil: m) �import matplotlib.pyplot as 
� plt 

			   plt.plot ([1,2,3], [4,5,1])
			   plt.show()]

kâ¥ÕL
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7.	 ã‹tU« F¿p£il go¡fî«:
	 m)	 import matplotlib.pyplot as plt
	 M)	 plt.plot(3,2)		  ï)	 plt.show()
	 nkny fhQ« F¿p£o‹ btËp£il f©l¿aî«.

	 m)	 Epic Info16

14

12

10

10 11
6

6 7 8 95

8

X axis

Y
 a

xi
s

	 M)	
info

y 
ax

is

x axis

1

2

3

16
14
12

10

8

6

4

2
2 3 4 5 6 7

	 ï)	
2.100

2.075
2.050
2.025

2.000

1.975
1.950

1.925

1.900
2.85 2.95 3.00 3.05 3.10 3.152.90

	 <)	

so
m

e 
nu

m
be

rs

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.0 0.0 0.5 1.5 2.0 2.5 3.0

� [Éil: ï) 

2.100

2.075
2.050
2.025

2.000

1.975
1.950

1.925

1.900
2.85 2.95 3.00 3.05 3.10 3.152.90

]

8.	 xU bjhFâia brašgL¤j vªj Éir 
ga‹gL«?

m)	 F6	 M)	 F4	 ï)	 F3	 <)	 F5

	�  [Éil: <) F5]
9.	 ã‹tU« F¿¥òfis¥ go¤J rÇahd 

És¡f¥gl¤ij f©l¿aî«.

Hint 1 :	 ïªj És¡f¥gl« fhy ïilbtËia 

fh£oY« juîfË‹ kh‰w¤ij 

fh£á¥gL¤J«.

Hint 2  :	 ï›tif És¡f¥gl¤âš 

fhytÇir¥go nfhLfŸ ïiz¡f¥ 

g£oU¡F«.

m)	 Line chart		  M)	 Bar chart
ï)	 Pie chart		  <)	 Scatter plot

� [Éil: m) Line chart]
10.	 ã‹tU« T‰iw go¤J, t£l 

tiu¥gl¤â‰fhf rÇahd nj®it 
nj®ªbjL¡fî«.
T‰W A : �plt.pie() bra‰T‰iw ga‹gL¤â 

Matplotlib š t£l tiu¥gl« 
tiuayh«.

T‰W B : �autopct msòU ig¤jh‹ ru« 
totik¥ig ga‹gL¤â rjåj 
kâ¥ig fh£L«.

m)	 T‰W A rÇ	
M)	 T‰W B rÇ
ï)	 ïU T‰W« rÇ

<)	 ïU T‰W« jtW	 	 	 	

� [Éil: ï) ïU T‰W« rÇ]

gFâ - M

mid¤J Édh¡fS¡F« ÉilaË. (2 kâ¥bg©fŸ)

1.	 juî fh£á¥gL¤Jjš - tiuaW.

	 � [HY-2019; May - 2022]

Éil.	juî fh£á¥gL¤Jjš v‹gJ juî k‰W« 

jftšfis tiufiyahf cUth¡F»‹wJ. 

juî fh£á¥gL¤jÈ‹ K¡»a neh¡f« 

gadhs®fS¡F jftšfis gl¡fh£á 

KiwÆš fh©ã¥gJ. ïj‰F, juit 

fh£á¥gL¤Jjš, òŸËÆaš tiufiy 

Kiwia¥ ga‹gL¤J»wJ. ï«KiwÆš 

v©tif juî, òŸË, nfhL mšyJ g£ilia¡ 

bfh©L, F¿ah¡f¥g£L, msit¡FÇa 

brŒâfis fh£á¥gL¤Jtj‹ _y« 

m¿É¡fyh«.
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ghl« 16     juî¡ fh£á¥gL¤Jjš 

2.	 juî fh£á¥gL¤Jjš tifia g£oaÈLf.�
� [March - 2020; July - 2022]

Éil.	(i)	 tiu¥gl§fŸ (Charts)
(ii)	 m£ltizfŸ (Tables)
(iii)	 tiufiy (Graphs)
(iv)	 Ãy¥gl§fŸ (Maps)
(v)	 ï‹ngh»uhã¡° (Infographics)
(vi)	 nlZngh®£ (Dashboards)

3.	 Matplotlib íŸs fh£á¥gL¤Jjš 
tiffis g£oaÈLf.� [Sep-2020]

Éil.	Matplotlib š gšntW tifahd fh£á¥gL¤jš 

cŸsd. 

mit :

(i)	 tÇ tiugl« (Line plot)
(ii)	 °nf£l® tiuÉl« (Scatter plot)
(iii)	 Ï°nlh»uh« (Histogram)
(iv)	 bg£o tiuÉl« (Box plot)
(v)	 g£il tiu¥gl« (Bar chart)
(vi)	 t£l tiu¥gl« (Pie chart)

4.	 Matplotlib ia v›thW ÃWtyh«?

Éil.	pip ga‹gL¤â matplotlib eh« ÃWt Koí«. pip 

v‹gJ ig¤jh‹ bjhF¥òfis ÃWîtj‰fhd 

xU nkyh©ik bk‹bghUŸ MF«.

5.	 plt.plot([1,2,3,4]), plt.plot([1,2,3,4], 
[1,4,9,16]) M»a ïU bra‰TWfËnlnaahd 
ntWgh£il vGJf.

Éil.	

plt.plot([1,2,3,4]) plt.plot([1,2,3,4], 
[1,4,9,16]

[1,2,3,4] y 
kâ¥òfis 

F¿¡»wJ.

([1,2,3,4], [1,4,9,16]) 
ïJ x k‰W« y 

kâ¥òfis F¿¡»wJ.

kiwKfkhf ïJ 

x‹ kâ¥òfis 

F¿¡»wJ [0,1,2,3] 
(0, 1), (1,2), (2,3), 
(3,4)

neuoahf brašgh£oš 

bfhL¡f¥g£LŸsJ. 

(1,1), (2,4), (3,9), (4,16)

gFâ - ï

mid¤J Édh¡fS¡F« ÉilaË. (3 kâ¥bg©fŸ)

1.	 ã‹tU« juî fh£á¥gL¤Jjš 
tiuÉl¤â‹ btËp£il tiuaî«.�
� [Govt. MQP-2019]

impot matplotlib.pyplot as plt
plt.bar([1,3,5,7,9], [5,2,7,8,2], 

label="Example one")
plt.bar([2,4,6,8,10], [8,6,2,5,6], 

label="Example two", color ='g')
plt.legend()
plt.xlable('bar number')
plt.ylable('bar height')
plt.title('Epic Graph\nAnother Line! Whoa')
plt.show()

Éil.	

8

7

6

5

4

3

2

2 4 6 8 10

1
0

Example one
Example two

Epic Graph
Another Line! Whoa

ba
r h

ei
gh

t

bar number

2.	 juî fh£á¥gL¤JjÈ‹ _‹W ga‹gh£il 

vGjî«.� [PTA - 1, 5; HY - 2019; May & July - 2022]

Éil.	(i)	� juî fh£á¥gL¤jš gad®fŸ juîfis 

vËjhf T®ªJ MŒî brŒaî«, 

c£bghUis btË¥gL¤j cjî»wJ.

(ii)	 �ïJ á¡fyhd juîfis òÇªJ¡bfh©L 

mt‰iw ga‹gL¤â¡ bfhŸs tÊ 

brŒ»wJ.

(iii)	 �juî fh£á¥gL¤jš gšntW 

tiu¥gl§fis¡ bfh©L juî 

kh¿fS¡F ïilna cŸs cwî 

Ãiyia btË¥gL¤J»wJ.

This is Only for Sample, Full Book Order Online or 
Available at All Leading Bookstores

orders@surabooks.com Ph: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om



252

 RuhÉ‹  fÂÅ m¿Éaš  12 M« tF¥ò  myF - V

3.	 ã‹tUtdt‰iw F¿pil vGjî«:

a.	 cdJ fÂÅÆš PIP ÃWîtj‰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.	 bjhFâÆid g£oaÈl :

		 �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«.

Éil.	import matplotlib.Pyplot as plt
val = [29.2, 54.2, 8.3, 8.3]
labels = ["sleeping", "playing", "working", 
� "eating"]
plt.pie (val, labels = 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.	�  [PTA-6]

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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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

260

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

(M) ru¤ij jiyÑHhf kh‰Wjš

260

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

Ú¡Fjš
260 - 261

4 PY4 gfh v©fis cUth¡Fjš k‰W« Set brašghLfŸ 261
5 PY5 ïd¡FGit ga‹gL¤â, xU ru¤â‹ cW¥òfis 

m¢áLjš
261 - 262

6 DB6 MySQL - Employee juî m£ltiz 262 - 264
7 DB7 MySQL - Student juî m£ltiz 264 - 266
8 PY8 CSV k‰W« ig¤jh‹ 266 - 267
9 PY9 SQL k‰W« ig¤jh‹ 267

10 PY10 Pip ga‹gL¤â ig¤jh‹ És¡f¥gl« tiujš 267 - 268





 



fÂÅ m¿Éaš
brŒKiw gÆ‰áfŸ k‰W« Ô®îfŸ
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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

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

PY3 (m) - 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)
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brŒKiw

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))
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):
	 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):

This is Only for Sample, Full Book Order Online or 
Available at All Leading Bookstores

orders@surabooks.com Ph: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om



269RuhÉ‹ ➠ 12M« tF¥ò - fÂÅ m¿Éaš ➠ cldo¤nj®î - #]iy 2022 - Édh¤jhŸ ÉilfSl‹

[269]

nj®î v©

fhy msî : 3.00 kÂ neu« ]	 	 [ bkh¤j kâ¥bg©fŸ : 70

cldo¤nj®î - #]iy 202212
M« tF¥ò

fÂÅ m¿Éaš (ÉilfSl‹)

PART - III

m¿îiufŸ:	(1)	 �mid¤J Édh¡fS« rÇahf¥ 

gâth» cŸsjh v‹gjid¢ 

rÇgh®¤J¡ bfhŸsî«. 

m¢R¥gâÉš FiwÆU¥ã‹, 

miw¡ f©fhÂ¥ghsÇl« 

cldoahf¤ bjÇÉ¡fî«.

	 (2)	 �Úy« mšyJ fU¥ò ikÆid 

k£Lnk vGJtj‰F«, 

mo¡nfhoLtj‰F« ga‹gL¤j 

nt©L«. gl§fŸ tiutj‰F 

bg‹áš ga‹gL¤jî«.

gFâ - I
F¿¥ò: (i) �  mid¤J Édh¡fS¡F« ÉilaË¡fî«.

� (15 × 1 = 15)
               (ii)	� bfhL¡f¥g£LŸs kh‰W ÉilfËš 

Äfî« V‰òila Éilia¤ nj®ªbjL¤J¡ 

F¿p£Ll‹ ÉilÆidí« nr®¤J 

vGjî«.

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.	 ã‹tU« vªj bra‰TW mUtkh¡f« juî 

tifia cUtik¡»wJ?

(m)	 Constructors	 (M)	 Destructors
(ï)	 Recursive	 (<)	 Nested

3.	 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

4.	 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
5.	 ________ F¿ x‹W¡F  nk‰g£l cW¥òfis 

x‰iw tÇÆš m¢áL«.

(m)	 miu¥òŸË (;)	 (M)	 lhy® ($)
(ï)	 fh‰ò‰¿ (,)	 (<)	 K¡fh‰òŸË (:)

6.	 vJ Äfî« Rygkhd kl¡F ?

(m)	 do..while 	 (M)	 while
(ï)	 for	 (<)	 if.. elif

7.	 ã‹tU« vªj áw¥ò¢ brhš bra‰TW 

bjhFâia bjhl§» it¡»wJ? 

(m)	 define 	 (M)	 for	
(ï)	 finally	 (<)	 def

8.	 Stride v‹whš v‹d?

(m)	 slide bra‰gh£o‹ Ñœx£L kâ¥ghF«	

(M)	 slice bra‰gh£o‹ Kjš msòUthF«

(ï)	 s l i c e  b r a ‰ g h £ o ‹  ï u © l h t J 

msòUthF«	 (<)	 slice bra‰gh£o‹ 

_‹whtJ msòUthF«

9.	 ã‹tU« ig¤jh‹ F¿KiwÆ‹ Éil v‹d?

	 S = [ x ** 2 for x in range (5)]
	 print (S)

(m)	 [0, 1, 2, 4, 5]	 (M)	 [0, 1, 4, 9, 16]
(ï)	 [0, 1, 4, 9, 16, 25]	 (<)	 [1, 4, 9, 16, 25]

10.	 ïd¡FG cW¥òfŸ vªj bra‰F¿Æ‹ _y« 

mQf¥gL»wJ?

(m)	 &	 (M)	 .	 (ï)	 #	 (<)	 %
11.	 xU m£ltiz v‹gJ :

(m)	 tÇir	 (M)	 g©ò¡TWfŸ	

(ï)	 cwîfŸ	 (<)	 mik¥ò

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)	 ciuÃiy	 (M)	 ïUk Ãiy

(ï)	 xls  Ãiy	 (<)	 CSV Ãiy

14.	 ru§fis vªj khâÇahf ãÇ¡F«bghGJ 

ãiHÆ‹¿ mikªjhš, getopt ( ) bt‰W 

mÂia âU¥ã mD¥ò« ?

(m)	 argv kh¿	 (M)	 opt kh¿

(ï)	 args kh¿	 (<)	 ifile kh¿
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15.	 vªj bra‰TW nj®ªbjL¡f¥g£ òy¤â‹ bgÇa 

kâ¥ig¤ âU¥ã mD¥ò«?

(m)	 MAX ( )	 (M)	 LARGE ( )
(ï)	 HIGH ( )	 (<)	 MAXIMUM ( )

gFâ - II
F¿¥ò:  �VnjD« MW Édh¡fS¡F ÉilaË¡fî«. 

Édh v© 24-¡F f£lhakhf ÉilaË¡fî«. 

� (6 × 2 = 12)
16.	 M¡»fŸ k‰W« bry¡l®fŸ ntWgL¤Jf.

17.	 Namespaces - áW F¿¥ò tiuf.

18.	 loop - š range ( ) bra‰TW - F¿¥ò tiuf.

19.	 kh¿Æ‹ tiubašiy v‹whš v‹d? mj‹ 

tiffis¡ F¿¥ãLf.

20.	 ig¤jhÅš set v‹whš v‹d?

21.	 juî js nkyh©ik mik¥ã‰F áy 

vL¤J¡fh£Lfis TWf.

22.	 bjhF¥gh‹ k‰W« tÇbkhÊ kh‰¿ia ntWgL¤Jf.

23.	 juî¤js m£ltizÆÈUªJ mid¤J 

tÇirfisí« bgWtj‰fhd tÊKiw vJ?

24.	 ã‹tU« ig¤jh‹ F¿KiwÆ‹ btËpL ahJ?

	 Str 1 = "School"
	 Print (str1*3)

gFâ - III
F¿¥ò:  �VnjD« MW Édh¡fS¡F ÉilaË¡fî«. 

Édh v© 33-¡F f©o¥ghf ÉilaË¡fî«. 

� (6 × 3 = 18)

25.	 ‘while’kl¡»‹ bghJtot« ahJ?

26.	 ig¤jhÅYŸs KGjshÉ áw¥ò¢ 

brhšY¡fhd mo¥gil ÉâKiwfis vGJf.

27.	 ÑœfhQ« T‰¿š TWÃiy, bra‰F¿, 

tiuaiwÆ‹ bga® M»at‰iw milahs« 

fh©f.

	 welcome.display( )

28.	 fetchone ( ) k‰W« fetchmany ( ) ntWgL¤Jf.

29.	 V‰fdnt cŸs nfh¥ãš kh‰w« brŒí« 

ig¤jh‹ Ãuiy vGJf.

30.	 xU òâa òy¤ij nr®¥gj‹ _y« khzt® 

m£ltiz f£lik¥ig kh‰¿ mik¡f xU 

SQL T‰iw vGJf.

31.	 ig¤jhÅYŸs open ( ) bra‰T‰iw¥ 

g‰¿ F¿¥ò vGJf. nkY« mj‹ ïu©L 

tÊKiwfË‹ ntWghLfŸ ahit?

32.	 juî fh£á¥gL¤Jjš tifia g£oaÈLf.

33.	 ã‹tU« ÃuÈ‹ btËpL v‹d?

class Greeting :
	 def _ init _ (self, name) :
		  self._ name = name
def display (self) :
	 print (“Good Morning”, self._name)
obj = Greeting (“Bindu Madhavan”)
obj.display ( )

gFâ - IV
F¿¥ò:  �mid¤J Édh¡fS¡F« ÉilaË¡fî«.

� (5 × 5 = 25)
34.	 (m)	 tÇirKiw njlš Kiwia 

Éthâ¡fî«.

mšyJ

(M)	 bra‰T¿‹ tiffis vL¤J¡fh£Ll‹ 

ÉtÇ¡fî«.

35.	 (m)	 ã‹dyhd tuple v‹whš v‹d? 

vL¤J¡fh£Ll‹ És¡Ff.

mšyJ

(M)	 SQLite g‰¿ ÉÇthf vGjî«. mjid 

ga‹gL¤J« goÃiyfis vGJf.

36.	 (m)	 ‘for’ kl¡if g‰¿ ÉÇthf ÉilaË¡fî«.

mšyJ

(M)		 ig¤jhÅš ga‹gL¤j¥gL« gytifahd 

bra‰F¿fis És¡Ff.

37.	 (m)	� gšntW tifahd f£L¥ghLfisí« 

mj‹ brašghLfisí« vGJf.

mšyJ

(M)		 DBMS-‹ g©ãašòfis És¡Ff.

38.	 (m)	 ig¤jhÅš xU nfh¥ig go¥gj‰fhd 

gšntW tÊKiwfis vGJf. 

mšyJ

(M)	 range ( ) -‹ neh¡f« v‹d? vL¤J¡fh£Ll‹ 

És¡Ff.

ÉilfŸ

gFâ - I
1.	 (M)	 bra‰TW

2.	 (m)	 Constructors
3.	 (m)	 cŸsik tiubašiy

4.	 (<)	 Ctrl + N
5.	 (ï)	 fh‰òŸË (,)
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