
hnhn[ {]iv\ßƒ \n¿[m-cWw sNøm-\p≈ C++
t{]m{Km-ap-Iƒ ]cn-Nb-s∏-́ n-́ p-≠t√m. an°-hmdpw

F√m {]iv\ßfnepw Um‰ t{]mk- nwMv Bh-

iy-ambn hcm-dp-≠v. ASn-ÿm\ Um‰ hn`m-K-Øn-

ep≈ ]q¿W-kw-JyIƒ (integers), Zimwi kwJy-

Iƒ (fractional numbers) Imc-IvS-dp-Iƒ, kv{SnwKp-

Iƒ F∂n-hsb°p-dn®v - \mw Ign™ h¿jw a\-

 n-em-°n-. Cu Um‰-Isf kqNn-∏n-°p-∂-Xn\v thcn-

b-_n-fp-Iƒ D]-tbm-Kn-°p-Ibpw CØcw thcn-b-

_n-fp-Isf C++ se ASn-ÿm\ Um‰C\-ßƒ

D]-tbm-KnN®v ÿm]n-°p-Ibpw sNbvXp.  F√m

Um‰bpw ASn-ÿm\ hn`m-K-Øn¬s]-Sp-∂n-√ F∂v

\ap-°-dnbmw. NneXv hnhn-[-Xcw ASn-ÿm\ Um‰

hn`m-K-ßfpsS GtIm-]\Øneq-sS-bmWv \n¿an-°-

s∏-Sp-∂-Xv. F√m-Øcw Um‰-I-sfbpw Dƒs°m-

≈p∂ Xc-Øn¬ Um‰m ssS∏p-Iƒ \n¿W-bn-°m≥

Hcp t{]m{Km-anMv `mjbv°pw km[n-°n-√. AXp-

sIm-≠p-Xs∂ t{]m{Km-anMv `mj-I-fn¬ D]-tbm-

‡m-hns‚ Bh-iy-a-\p-k-cn®v ]pXnb Um‰mC\-

ßƒ \n¿an-°m-\p≈ kuIcyw A\p-h-Zn-®n-́ p-≠v.

Cu A[ym-b-Øn¬ \Ωƒ AØ-c-Øn-ep≈ D]-

tbm‡r \n¿h-NnX Um‰m-C\w (user-defined data
type) Bb kv{SIvN¿ (structure) F∂ Um‰m-

ssS∏ns\ Ipdn®v N¿® sNøp-∂p. as‰mcp Xcw

thcn-b-_n-fmb t]mbn‚dns\ (pointer) Ipdn®pw

Cu A[ym-b-Øn¬ ]cn-N-b-s∏-Smw. t]mbn‚¿

F∂ Bibw C, C++ F∂o `mj-Ifnse Hcp

{]tXyIXbm-Wv. CXv saΩ-dn ÿm\-ßsf t\cn v́

1 kv{SIvNdpw t]mbn‚dpw

]Tn-Xmhv B¿Pn-t°-≠- ti-jn-Iƒ

• D]-tbm-‡m-hn-\m¬ \n¿h-Nn-°-s∏-Sp∂

(user defined) Um‰m C\-Øns‚ Bh-iy-

I-Xbpw kv{SIvN¿ D]t-tbm-Kn®v hnhn[

C\w Umd‰ GtIm-]n-∏n-°p-∂-Xns‚

km[y-Xbpw Xncn-®-dn-bp-I.

• kv{SIvN¿ Um‰m-Xcw \n¿an®v AXnse

AwK-ßsf d^¿ sNøp-I.

• ASn-ÿm\ Um‰-I-sf-bpw {Kq∏v Um‰-I-

sfbpw {]Xn-\n-[o-I-cn-°p-∂-Xn¬ s\ÃUv

kv{SIvN-dns‚ D]-tbmKw a\- n-em-°p-I.

• ssZ\w-Zn\ PohnX-Ønse {]iv\-ßƒ

]cn-l-cn°m≥ kv{SIvN¿ D]-tbm-Kn-®p≈

C++ t{]m{Km-ap-Iƒ Xbm-dm-°p-I.

• t]mbn‚¿ F∂ Bi-b-hpw, &, * F∂o

Hm∏-td-‰-dp-I-fpsS D]-tbm-Khpw hnh-cn-

°pI.
• c≠v Xcw saΩdn \o°n-h-bv°ep-Iƒ

Xmc-Xayw sNøp-I. ssU\m-anIv Hm∏-td-

‰-dp-I-fmb new, delete F∂o Hm∏-td-

‰-dp-I-fpsS D]t-bmKw a\- n-em-°p-I.

• t]mbn‚-dnse Hm∏-td-j-\p-Iƒ DZm-l-c-

Ww klnXw  hnh-cn-°pIbpw . AXns‚

Hu v́]p v́ \n¿h-Nn-°p-Ibpw sNøp-I.

• t]mbn‚dpw Asdbpw XΩn-ep≈ _‘w

ka¿Yn-°p-I.

• kv{Snßp-Iƒ ssIImcyw sNøp--∂-Xn¬

t]mbn‚-dns‚ D]-tbmKw Adn-bp-I.

• kzbw kqNnX (self referential) kv{SIvN-

dns‚ Bibw hnh-cn-°p-I.

{][m\ ]T-\t\´ßƒ
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AXns‚ hnem-k-ØneqsS (Address) {]m]y-am-°pIbpw AXp-hgn t{]m{Kmw \S-∏n-

em-°¬ (Execution) thK-Ønem°p-Ibpw sNøp-∂p. Cu Bibw \∂mbn a\- n-

em-°nb-m¬ \ap°v knÃw seh¬ (system level) t{]m{Km-ap-Ifpw Um‰m kv{SIvN¿

Bπn--t°j-\p-Ifpw Ffp-∏Øn¬ Xbm-dm-°mw.

\nßƒ AUvan-j≥ \º-dn\v short As√-¶n¬ int Um‰m-ssS-∏pw, t]cv (Sneha S.
Raj), c‡-{Kq∏v (blood group (O +ve)), hnemkw (A{U v) XpS-ßn-b-hbv°v char

Asdbpw D]-tbm-Kn®n-́ p-≠m-hpw. Nne-t∏mƒ \nßƒ°v P\\ Xob-Xn°pw (Date of
birth) hnem-k-Øn\pw G‰hpw tbmPn® Um‰m-C\w Is≠-Øm≥ Ign-™n√ F∂p

ht∂°mw. \ap°v 20/02/1997 F∂ XobXn ]cn-K-Wn-°mw. CXv Hcp kwtbm-PnX

(compound) Um‰m C\amWv F∂v hni-I-e\w sNbvXm¬ a\- n-em-hpw. CXn¬

Nn{Xw1.1: Ip´n-bpsS Xncn-®-dn-b¬ Im¿Uv

]´nI 1.1: Um‰bpw C++ Um‰m ssS∏p-Ifpw

Data C++
data type

12345
Sneha S. Raj
20/02/1997
O+ve
Snehanilayam,
Gandhi Nagar,
Chemmanavattom,
Pin 685 531

Iºyq´¿ lm¿Uvshb-dp-Isf \nb-{¥n-°p∂ t{]m{Km-ap-Isf knÃw

seh¬ t{]m{Kmw F∂p hnfn-°mw. Ãm°v, Iyq, en¶vUv enÃv XpS-

ßnb Um‰m cq]-ßsf \n¿an-°m\pw D]-tbm-Kn-°m-\p-ap≈ t{]m{Km-

ap-Isf Um‰m kv{SIv®¿ Bπn-t°-j≥ F∂v hnfn-°mw.\ap°v sNømw

\Ωƒ Ign™ h¿jw Kv\p Iº-bn-e¿ If-£≥ (GCC) Dƒs°m-≈p∂ Pn\n IDE
BWv C++ t{]m{Kmw \n¿an-°m≥ D]-tbmKn-®-Xv. Cu A[ym-b-Øn¬ C++ t{]m{Km-

ap-Iƒ ]q¿W-ambpw GCC D]-tbm-Kn®v sNøm-hp∂ Xc-Øn-emWv Ah-X-cn-∏n-®n-́ p-

≈-Xv.

1.1 kv{SIvNdpIƒ

hnZym¿Yn-Iƒ, sXmgn-em-fn-Iƒ, DtZym-K-ÿ¿ XpS-ßn-b-h¿ Ah-c-h-cpsS ÿm]-\-

ßƒ \¬Ip∂ Xncn-®-dn-b¬ Im¿Uv (Identity card) [cn-°m-dp-≠v. Nn{Xw 1.1 ImWn-

°p-∂Xv Hcp Ip´n-bpsS Xncn-®-dn-b¬ Im¿Uv BWv. ]´nI 1.1 se H∂m-asØ tImf-

Øn¬ Im¿Un¬ {]n‚ v sNbvXn-cn-°p∂ Nne Um‰-I-fmWv ImWn-®n-cn-°p∂-Xv. ]´n-

I-bpsS c≠m-asØ tImfw Cu Um‰-Iƒ°\p-tbm-Py-amb C++ Um‰-mC\ßƒ D]-

tbm-Kn®v ]qcn-∏n-°p-I.
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ZnhkkwJy (20), amk-kwJy (02), h¿j-kwJy (1997) F∂nh IqSn-t®¿∂n-cn°p-

∂p.  amk-kw-Jy°v ]Icw amk-Øns‚ t]cv  D]-tbm-Kn-°mdp≠v. CXp-t]mse

hnemkw F∂-Xv, ho´p-\-º¿, ho´p-t]-cv, ÿew, Pn√, kwÿm\w, ]n≥tImUv F∂n-

h-bpsS Hcp kwtbm-PnX cq]-am-Wv. Cu Im¿Unse apgp-h≥ hnh-c-ßsfbpw thW-

sa¶n¬ Hcp henb kwtbm-PnX Um‰m-C\ambn (grouped datatype) ]cn-K-Wn-°mw.

CØcw kwtbmPnX Um‰m-Xc-Øns\ {]Xn-\n-[m\w sNøm≥ D]-tbm-‡mhv \n¿hNn-

°p∂ Um‰mssS∏ns\ D]-tbm‡r \n¿h-NnX Um‰mC\w (user defined data type)
F∂p hnfn-°p-∂p. C++ ¬ CØcw ]pXnb Um‰ ssS∏p-Iƒ \n¿h-Nn-°m-\p≈

kuIcyap≠v.

kv{SIvN¿:--- ˛ --bp‡n-]-c-ambn ]c-kv]cw _‘-s∏´p \n¬°p∂ Hcp Iq´w Um‰m C\-

ßsf {]Xn-\n-[m\w sNøm≥ C++ ¬ D]-tbm-Kn-°p∂ s]mXp t]tcm-Sp-Iq-Snb D]-

tbm‡r \n¿h-NnX Um‰ C\-amWv kv{SIvN¿. Cu Um‰-Iƒ Nne-t∏mƒ hyXy-kvX-

ß-fmb Um‰mC\ß-fn¬ D≈h Bbn-cn°pw. 11˛mw ¢mkn¬ \Ωƒ ]Tn® Asd

Htc XcØn-ep≈ Um‰-bpsS GtIm-]nXcq]-am-Wv. ]t£ Hcp t]cn-eqsS Adn-b-

s∏-Sp∂ ]e Xc-Øn-ep≈ Um‰-bpsS GtIm-]nX cq]-am-Wv kv{SIvN¿. C++ ¬

kv{SIvN¿ \n¿h-Nn-°p-∂Xpw D]-tbm-Kn-°p-∂Xpw \ap°v N¿® sNømw.

1.1.1 kv{SIvN¿ \n¿hN\w

Iºyq´¿ t{]m{Km-an-eqsS {]iv\-ßƒ \n¿[m-cWw sNøp-tºmƒ ta¬ hnh-cn®

{]Imcw GtIm-]nX Um‰m-C\ßƒ D]-tbm-Kn-t°≠nhcpw. B ka-bØv GtIm-

]nX Um‰mC\Øn\v IrXy-amb t]cv \¬Ip-∂-tXm-sSm-∏w, AXn¬ AS-ßn-bn-cn-

°p∂ Um‰mC\-ßƒ Is≠-Øn  \n¿h-Nn-t°-≠-Xp-≠v. Xmsg sImSpØncn-°p∂

hmIyLS\ D]-tbm-Kn®v kv{SIvN-dns\ \n¿h-Nn-°mw:

struct structure_tag

{

data_type variable1;

data_type variable2;

...................;

...................;

data_type variableN;

};

apI-fn¬ tN¿Ø hmIyLS-\bn¬ struct F∂Xv kv{SIvN¿ \n¿h-Nn-°m-\p≈

IothUv BWv. structure_tag kv{SIvN-dns‚ t]cv \n¿W-bn-°p∂ sFU‚n-̂ -

b¿ BWv. variable1, variable2, …, variableN F∂nh kv{SIvN-dnse

ASn-ÿm\ Um‰m LS-I-ß-fpsS t]cv \n¿W-bn-°p∂ sFU‚n-̂ -b-dp-I-fm-Wv. kv{SIvN-

dns‚ t]cv kqNn-∏n-°m≥ D]-tbm-Kn-°p∂ sFU‚n-̂ -b¿ Bb structure_tag

Hcp ]pXnb D]-tbm‡r \n¿h-NnX Um‰-mC\am-Wv. Cu Um‰m-C\sØbpw at‰-
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sXmcp Um‰ C\sØbpw t]mse \n›nX saΩdn Bh-iy-amWv. CXv ]pXnb

thcnb_n-fp-Iƒ {]Jym-]n-°m≥ sNøm≥  D]-tbm-Kn-°p∂p. Cu Um‰mC\Øn-ep≈

thcnb-_n-fpIƒ ^Mvj≥ B¿Kznsa‚mtbm, ^Mvj\n¬ \n∂pw dnt´¨ sNøp∂

thcn-b-_n-fmtbm D]-tbm-Kn-°mw. kv{SIvN¿ \n¿h-N-\Øn¬ {_mbv°-‰n-\p-≈n¬

({ }) ImWp∂ thcn-b-_n-fpIsf- kv{SIvN-dns‚ saº¿ thcnb-_n-fp-Iƒ F∂p ]d-

bp∂p. CØcw saº¿ thcn-b-_n-fn-s‚ Um‰m-C\w ASn-ÿm\ Um‰m-C\tam D]-

tbm‡r \n¿hNnX Um‰m-C\tam Bhmw. saº¿ thcnb-_n-fp-I-fpsS hep∏ßfpsS

XpI-bmWv kv{SIvN¿ thcnb-_n-fns‚ BsI hep∏w.

C\n \ap°v sFU‚n‰n Im¿Unse P\\Øob-Xnbmb 20/02/1997 {]Xn-\n-[o-I-

cn-°p∂ Hcp kv{S-IN¿ Xbm-dm°n t\m°mw. Cu Xob-Xn-bne¬  aq∂v ]q¿W

kwJy-Iƒ D≠v. BZy-tØXv ZnhkkwJybpw c≠m-a-tØXv amk-kw-Jybpw aq∂m-

a-tØXv h¿j-kw-Jy-bpamWv. NphsStN¿Ø coXn-bn¬ \ap°v Hcp kv{SIvN¿ LS\

Xbm-dm-°mw.

struct date

{

int dd;

int mm;

int yy;

};

ChnsS date F∂Xv kv{SIvN¿ SmKns\ (kv{SIv®-dns‚ t]cn-s\) kqNn-∏n-°p-∂p.

dd, mm, yy F∂o int ssS∏v thcnb-_n-fp-Iƒ bYm-{Iaw Znh-kw, amkw, h¿jw

F∂n-hsb kqNn-∏n-°p-∂p. Ch kv{SIvN-dnse AwK-ß-fm-Wv. amk-kw-Jybv°v ]Icw

amk-Øns‚ t]cv tN¿°-W-sa-¶n¬ kv{SIvN¿ \n¿h-N-\Øn¬ Xmsg sImSpØ

coXn-bn¬ am‰w hcpØWw.

struct strdate
{

int day;

char month[10]; // amk-Øns‚ t]cv kv{SnßmWv

int year;

};

t{]m{Km-ap-Iƒ \n¿an-°p∂ ka-bØv Nne Um‰-Iƒ ]c-kv]c_‘w ]pe¿Øp-∂-

Xmbn ImWmw. Cu Um‰-Isf GtIm-]n∏n®v  Ipd-®p-IqSn HXp-°-ap≈ cq]-Øn-te°v

am‰m≥ kv{SIvN-dp-Iƒ D]-tbm-K-n°mw. DZm-l-c-W-Øn\v AUvan-j≥ \º¿, t]cv,

{Kq∏v, ^okv XpS-ßnb hnh-c-ßƒ Ip´n-bpambn _‘-s∏-́ n-cn-°p-∂p. Xmsg sImSpØ

coXn-bn¬ Hcp kv{SIvN¿ \n¿an-°mw.

struct student
{

int adm_no;
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char name[20];
char group[10];
float fee;

};

C\n \nßƒ kz¥-ambn kv{SIvN¿ \n¿h-Nn°m≥ {ian-°q.

'address'Dw 'blood group' Dw BIs´ ]pXnb kv{SIvN-dp-

Iƒ. ªUv {Kq∏n¬, {Kq∏ns‚ t]cpw, rh hnebpw D≠m-bn-cn-°Ww.

sXmgnemfn-bpsS hnh-c-ß-fn¬ employee code, name, gender,

designation, salary F∂nh {][m-\-s∏-́ -h-bm-Wv F∂v \ap-

°-dn-bm-a-t√m. Ch Dƒs∏-SpØn A\p-tbm-Py-amb Hcp kv{SIvN¿

\n¿hNn°p-I.

\ap°v sNømw

CXp-hsc \Ωƒ N¿® sNbvXXv kv{SIvN¿ \n¿h-Nn°p∂ coXn-bm-Wv. C\n kv{SIvN¿

thcnb_n-fp-Iƒ Fßs\ {]Jym-]n°m-sa∂pw AXn¬ Um‰ Fßs\ tiJ-cn°m-

sa-∂pw a\- n-em-°mw.

1.1.2 thcn-b-_nƒ {]Jym-]-\hpw (Declaration) saΩdn \o°n-h-bv°epw
(Allocation)

ASn-ÿm\ Um‰mC\ßsf t]mse Xs∂ kv{SIvN¿ Um‰mC\Øn\pw thcnb_n-

fp-Iƒ Ds≠-¶n¬ am{Xta Um‰ tiJ-cn-°m≥ Ign-bq. Xmsg sImSp-Øn-cn-°p∂ amXr-

I-bn-emWv thcn-b-_n-fp-Iƒ {]Jym-]n°p-∂-Xv.

struct structure_tag var1, var2, ..., varN;
OR

structure_tag var1, var2, ..., varN;

Cu hmIyLS-\bn¬ structure_tag F∂Xv kv{SIvNdns‚ t]cpw var1, var2,
..., varN F∂nh kv{SIvN¿ thcn-b-_nfpIfpam-Wv. \ap°v date, strdate
F∂o kv{SIvNdpIfn¬ thcn-b-_nfpIƒ {]Jym-]n°mw.

date dob, today; OR struct date dob, today;

strdate adm_date, join_date;

thcnb_nƒ {]Jym-]\w \S-°p-tºmƒ AXns‚ hep∏w A\p-k-cn®v saΩdn \o°n-

h-bv°p∂p F∂v \ap-°-dn-bmw. Hcp kv{SIvN¿ thcn-b-_n-fns‚ hep∏w F¥m-bn-

cn°pw? kv{SIvN¿ Hcp D]-tbm‡r \n¿h-NnX Um‰-mC\amb-Xn-\m¬ AXns‚ hep∏w,

\n¿h-N\w A\p-k-cn-®m-bn-cn-°pw. ta¬ kqNn-∏n® thcn-b-_nƒ {]Jym-]-\-Øn¬,

kv{SIv®¿ date thcn-b-_n-fp-I-fmb dob bpw today bpw 12 byte hoXw hep∏ap-≈-

h-bm-bn-cn°pw (aq∂v int Um‰mC\-Øn-ep≈ AwK-ßƒ, GCC bn¬ int s‚ hep∏w

4 byte Bb-Xn-\m¬ 3 x 4 = 12 bytes). kv{SIvN¿ strdate se thcn-b-_n-

fmb join_date s‚ saΩdn LS\ Nn{X-Øn¬ tN¿°p-∂p.
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join_date F∂ thcn-b-_n-fn¬ day, month, year F∂o aq∂v AwK-ß-fm-Wv

D≈-Xv. Ch bYm-{Iaw 4 bytes, 10 bytes, 4 bytes saΩdn D]-tbmKn°p∂p. Aßs\

Cu thcn-b-_n-fns‚ BsI saΩdn D]-tbmKw 18 bytes BWv.

GCC bn¬ int ssS∏ns‚ hep∏w 4 bytes Dw Turbo IDE bn¬ 2 bytes Dw

BWv. Nn{Xw 1.2 ¬ day, year F∂o AwKßƒ 4 bytes hoXw D]-tbm-Kn-°p∂p.

GCC D]-tbm-Kn-°p-∂-Xn\m¬ Nne-t∏mƒ \Ωƒ°v C{Xbpw saΩdn Bh-iy-an-√ F-

¶n¬ short Um‰mC\w D]-tbm-Kn-°p-I-bmWv \√-Xv.

C\n \Ωƒ apºv \n¿h-Nn® kv{SIvN¿  student s‚ sa-Ωdn hep∏w

I≠p-]n-Sn-°p-I. IqSmsX student kv{SIvN-dn¬ thcn-b-_nƒ {]Jym-

]n°p-I. Cu thcn-b-_n-fns‚ saΩdn \o°n hbv°p-∂-Xns‚ Nn{Xw

hc-bv°p-I.
\ap°v sNømw

Nn{Xw 1.2: kv{SIvN¿ thcn-b-_n-fns‚ saΩdn \o°n-h-bv°¬

join_date

Xmsg sImSp-Øn-cn-°p∂ coXn-bn¬ Hcp kv{SIvN¿ thcn-b-_nfns\ AXns‚ \n¿h-

N-\Øns‚ IqsSØs∂ {]Jym-]n°mw.

struct complex

{

short real;

short imaginary;

}c1, c2;

complex F∂p t]cp≈ kv{SIvN¿ tImwπIvkv \º-dns\ {]Xn-\n-[m\w sNøp-∂p.

c1 Dw c2 Dw Cu kv{SIvN¿ XcØn-ep≈ c≠v thcn-b-_n-fp-I-fm-Wv. kv{SIvN¿ \n¿h-

N-\-Øns‚ IqsS thcn-b-_nƒ {]Jym-]n°p-tºmƒ thW-sa-¶n¬ kv{SIvN¿ SmKv

Hgn-hm°pIbpw sNømw. NphsS sImSpØ DZm-l-c-Ww t\m°p-I.

struct

{

int a, b, c;

}eqn_1, eqn_2;

Cu \n¿h-N-\-Øn\p Hcp ]cn-an-Xn-bp≠v. kv{SIvN¿ SmKv C√m-Ø-Xn-\m¬ ho≠pw

]pXnb thcn-b-_n-fp-Iƒ \n¿an-°m≥ Cu \n¿h-N\w ]cym-]vX-a√. kv{SIvN-dnse

AwK-ßƒ Htc Xc-am-sW-¶n¬ H‰hcn {]Jym-]-\ta Bh-iy-ap-≈q.
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thcn-b-_nfn\v {]mcw` hne-\¬I¬ (Initialisation)

thcn-b-_n-fp-Iƒ {]Jym-]n°p-tºmƒØs∂ AXn-te°v Nne hne-Iƒ \¬Im-hp-∂-

Xm-Wv. CXv kv{SIN¿ thcn-b-_n-fns‚ Imcy-Ønepw icn-bm-Wv. kv{SIvN¿ thcn-b-

_n-fn\v Xmsg sImSpØ coXn-bn¬ {]mcw-̀ -hne \¬Imw.

structure_tag variable={value1, value2,..., valueN};

DZm-l-c-W-ambn student kv{SIvN-dn\v Xmsg sImSpØ coXn-bn¬ {]mcw-`-hne

\¬Imw.

student s={3452, "Vaishakh", "Science", 270.00};

kv{SIvN¿ AwK-ß-fmb thcn-b-_n-fp-Iƒ°v \n¿h-N-\Øn¬ \¬In-bn-cn°p∂ AtX

{Ia-Øn-emWv {_mbv°‰n¬ sImSpØ Um‰-Iƒ \¬In-bn-cn°p-∂-Xv. AXp-sIm≠p

Xs∂ Um‰-bpsS {Ia-Ønepw Xc-Ønepw {i≤n-t°-≠-Xm-Wv. apI-fn¬ sImSpØ

C++ hmNIw 38 ss_‰vkv saΩdn s F∂ thcn-b-_n-fn\p th≠n D]-tbm-Kn-°p-∂p.

3452, "Vaishakh", "Science", 270.00 F∂o Um‰- adm_no, name, group, fee
F∂o thcn-b-_n-fp-Iƒ°v bYm-{Iaw \¬I-s∏-Sp-∂p (Assign sNø-s∏-Sp-∂p).

F√m AwK-ßƒ°pw hne-Iƒ \¬In-bn-s√-¶n¬ BZyw apX-ep≈ AwK-ßƒ°v

{Ia-Øn¬ hne-Iƒ \¬I-s∏Spw, Ah-km\w _m°n hcp∂ AwK-ßƒ°v kwJy-

bm-sW-¶n¬ 0 (zero) bpw, kv{SnwKv BsW-¶n¬ '\0' (\ƒ Iymc-IvSdpw) \¬Is∏SpIbpw

sNøp∂p.

Hcp kv{SIvN¿ thcn-b-_n-fn-te°v as‰mcp kv{SIvN¿ thcn-b-_n-fns‚ Um‰ \¬Im≥

Ign-bpw. Aßs\ sNø-Ws-a-¶n¬ c≠v thcn-b-_n-fp-Ifpw Htc kv{SIvN¿ ssS∏n-ep-

≈h Bbn-cn-°-Ww. DZm-l-cWw Xmsg tN¿°p-∂p.

student st = s;

Cu hmNIw thcn-b-_n-ƒ st te°v thcn-b-_nƒ 's' s‚ Um‰ tiJ-cn-°p∂p.

Nn{Xw 1.3: kv{SIvN¿ Assk≥sa‚ v

S
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1.1.3 kv{SIvN¿ AwK-ßsf D]-tbm-Kn°¬

Asd (array) F∂Xv Um‰bpsS Iq -́am-Wv. Hcp Asd-bnse AwK-ßsf k_vkv{In-

]v‰p-]-tbm-Kn®v \ap°v tiJ-cn-°m\pw FSp-°m\pw Ign-bpw. CXp-t]mse kv{SIvN¿

AwK-ßsf D]-tbm-Kn-°m≥ th≠n ]ncoUv Nn”w AYhm tUm v́ Hm∏-td-‰¿ (.) D]-

tbm-Kn-°p∂p. CXv D]-tbm-Kn-°p-∂-Xns‚ hmIy-L-S\ NphsS sImSp-Øn-cn-°p-∂p.

structure_variable.element_name

t{]m{Km-ap-I-fn¬ kv{SIvN¿ Um‰ D]-tbm-Kn-°-W-sa-¶n¬ apI-fn¬ sImSp-Ø-t]mse

kv{SIvN¿ AwK-ßsf kqNn-∏n°-Ww. Nne DZm-l-c-W-ßƒ NphsS sImSp-Øn-cn-°p-

∂p.

today.dd = 10;

strcpy(adm_date.month, "June");

cin >> s1.adm_no;

cout << c1.real + c2.real;

F∂m¬ c1+c2 F∂ {]tbmKw km[y-a√. ImcWw '+' F∂ Hm∏-td-‰¿ kwJy-

I-fpsS IqsS am{Xta D]-tbm-Kn-°m≥ ]mSp-≈q.

C\n \ap°v c≠v kv{SIvN¿ thcn-b-_n-fnse hne-\¬I¬ Hm∏-td-j-\nse (Assignment)
ck-I-c-amb Nne Imcy-ßƒ a\- n-em-°mw.

NphsS tN¿Øn-cn-°p∂ c≠v kv{SIvN-dp-Iƒ ]cn-K-Wn-°p-I.

struct test_1

{

int a;

float b;

}t1={3, 2.5};

struct test_2

{

int a;

float b;

}t2;

Hcp kv{SIvN¿ \n¿hNn°p-tºmƒ AXn-\-I-Øp≈ AwK-ß-fmb thcn-b-_n-fp-Iƒ°v

{]mcw` hne \¬Im≥ ]mSn-√. ImcWw, kv{SIvN¿ \n¿h-N\w \S-°p-tºmƒ saΩdn

\o°n-hbv°-s∏-Sp-∂n-√. AXm-bXv, kv{SIv®¿ \n¿hN-\-Øns\ Hcp hoSns‚ ªp{]n‚ v

(πm≥) Bbn IW-°m-°mw. πm\n¬ apdn-bpsS t]cpw cq]hpw ImWm-sa-¶nepw apdn-

I-fn¬ H∂pw tiJ-cn-°m≥ Ign-bn-√. ImcWw, Ahbv°v bYm¿Y ÿew C√ F∂-Xp-X-s∂. Hcp

hoSns‚ BsI ÿew F∂Xv F√m apdn-I-fp-tSbpw ÿe-Øns‚ BsIØpI-bm-Wv. AXp-t]mse

kv{SIvN¿ thcn-b-_n-fns‚ saΩdn hep∏w F∂Xv AXns‚ AwK-ß-fpsS hep∏-Øns‚ XpI-bm-

Wv. Cu πm≥sIm≠v Htc coXn-bn-ep≈ Iptd hoSp-Iƒ \n¿an-°mw. hoSp-Iƒ°v hyXy-kvX-amb

t]cpw ÿehpw D≠m-Imw. CXp-t]mse kv{SIvN¿ \n¿h-N\w F∂Xv ªq{]n‚pw kv{SIvN¿ thcn-b-

_nƒ F∂Xv CXns‚ ]q¿Øo-I-c-W-hp-am-Wv. Hcp ªq{]n‚ v D]-tbm-Kn®v At\Iw hoSp-Iƒ \n¿an-

°p-∂-Xp-t]mse kv{SIvN¿ \n¿h-N\w D]-tbm-Kn®v hyXy-kvX-amb t]cn¬ At\Iw thcn-b-_n-fp-

Iƒ {]Jym-]n°mw. Hmtcm-∂n\pw hyXy-kvX-amb saΩdn ÿehpw D≠m-bn-cn-°pw.
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apI-fn¬ sImSpØ c≠v kv{SIvN-dp-I-fn-sebpw AwK-ßƒ Htc FÆhpw Htc Xc-

hpw, Htc t]cp-≈-hbp-am-Wv. test_1 se thcn-b-_n-fmb t1 se AwK-ß-fmb a

bv°pw b bv°pw 3, 2.5 F∂o {]mcw` hne-Iƒ bYm-{Iaw \¬Inbn-́ p-≠v. ]s£

t2=t1; F∂ hne-\¬I¬ \S-Øp-I-bm-sW-¶n¬ AXv sX‰mWv F∂ ktμiw

\ap°v e`n-°pw. ImcWw t1 Dw t2 Dw c≠v XcØn-ep≈ kv{SIvN¿ thcn-b-_n-fp-I-

fm-Wv. ]s£ \Ωƒ°v t1 kv{SIvN-dnse hne t2 kv{SIvNdn¬ \¬I-W-sa-¶n¬

NphsS tN¿Ø coXn D]-tbm-Kn-°mw.

t2.a = t1.a; t2.b = t1.b;

CXv km[yam-hm≥ Imc-Ww, int ssS∏n-ep≈ thcn-b-_n-fp-I-fmWv ChnsS hne-

\¬I¬ {]kvXm-h-\-bn¬ (Assignment statement) D]-tbm-Kn-®n-cn-°p-∂-Xv.

C\n \ap°v CXp-hsc ]Tn® Imcy-ßƒ D]-tbm-Kn-®p≈ Hcp t{]m{Kmw ]cn-N-b-s∏-

Smw. ChnsS student kv{SIvNdn¬ cPn-Ã¿ \º¿, t]cv, Ip´n-bpsS CE am¿°v

(XpS¿ aqey-\n¿W-bw), PE am¿°v ({]mIvSn-°¬ aqey-\n¿W-bw), TE (tSw aqey-

\n¿W-bw) F∂nh AwK-ß-fmbn tN¿Øn-́ p-≠v. kv{SIvN-dnse Cu AwK-ß-fpsS

hne-Iƒ C≥]p-́ mbn \¬In-bm¬ t{]m{Kmw XpS¿®bpw ka-{K-hp-amb aqey-\n¿W-b-

Øns‚ `mK-am-bp≈ BsI am¿°v I≠p-]n-Sn®v F√m hnh-c-ßfpw {]Z¿in-∏n-°pw.

Program 1.1: Ip´n-bpsS BsI am¿°v ImWm≥

#include <iostream>
#include <cstdio> //gets() ^Mvj≥ D]-tbm-Kn-°m≥

using namespace std;
struct student //kv{SIvN¿ \n¿h-N\w XpS-ßp∂p

{
int reg_no; // cPn-Ã¿ \º¿ 32767 epw IqSmw, AXp-sIm≠v int D]-

tbm-Kn-°p-∂p.

char name[20];
short ce;//int 4 ss_‰v D]-tbm-Kn°pw F∂m¬ ce kvtImdn\v sNdnb

kwJy aXn

short pe;
short te;

}; //kv{SIvN¿ \n¿h-N-\-Øns‚ Ah-km\w

int main()
{

student s; //kv{SIvN¿ thcn-b-_n-fns‚ {]Jym-]\w

int tot_score;
cout<<"Enter register number: ";
cin>>s.reg_no;
fflush(stdin); //Iot_m¿Uv _^¿ iq\y-am°m≥

cout<<"Enter name: ";
gets(s.name);
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cout<<"Enter scores in CE, PE and TE: ";
cin>>s.ce>>s.pe>>s.te;
tot_score=s.ce+s.pe+s.te;
cout<<"\nRegister Number: "<<s.reg_no;
cout<<"\nName of Student: "<<s.name;
cout<<"\nCE Score: "<<s.ce<<"\tPE Score: "<<s.pe

    <<"\tTE Score: "<<s.te;
cout<<"\nTotal Score    : "<<tot_score;
return 0;

}

t{]m{Kmw 1.1 s‚ Hu v́]p v́ Xmsg tN¿°p-∂p.:

Hu v́]p v́:

Enter register number: 23545
Enter name: Deepika Vijay
Enter scores in CE, PE and TE: 19  38  54

Register Number: 23545
Name of Student: Deepika Vijay
CE Score: 19 PE Score: 38 TE Score: 54

Total Score    : 111

t{]m{Kmw 1.1 ¬ kv{SIvN¿ \n¿hNn®n-cn-°p-∂Xv main() ^Mvj\v ]pd-Øm-Wv.

CXp-th-W-sa-¶n¬ main() ^Mvj\v AIØpw sNømw. \n¿h-N-\Øns‚ ÿm\w

kv{SIv®-dns‚ ]cn-[nbpw (scope) Bbp pw (life) \n¿W-bn-°p-∂p. \Ωƒ 11˛mw ¢mknse

10˛mw A[ym-b-Øn¬ ]Tn® tem°¬, t•m_¬ Um‰-bpsS km[y-X-Iƒ AXm-bXv

kv{SIvN¿ \n¿h-N\w main() s‚ D≈n-em-bm¬ B kv{SIvN-dn\v main() s‚

D≈n¬ am{Xta thcn-b_nfpIƒ \n¿an-®v D]-tbmKn°m≥ Ign-bq. F∂m¬ kv{SIvN¿

\n¿h-N\w main() \v ]pd-Øm-sW-¶n¬ B kv{SIvN-dns\ GXv ^Mvj-\nepw thcn-

b-_n-fp-Iƒ \n¿an-°m≥ D]-tbm-Kn-°mw.

t{]m{Kmw 1.1 fflush() F∂ Hcp ^Mvj≥ gets() D]-tbm-Kn-

°p-∂-Xn\v apºmbn D]-tbm-Kn-®n-´p-≠v. CXn\p ImcWw t{]m{Km-

an¬ \Ωƒ gets() \v tijw as‰mcp C≥]p v́ \¬Ip-I-bm-sW-

¶n¬, sXm´p-apºv gets() se kv{SnwKns‚ doUnMv Ah-km-\n-∏n-

°m≥ \mw \¬Inb ‘\n’ IymcIvS¿ (\yqsse≥) C≥]p´v _^-dn¬ Xs∂

Xßn-\n¬°pw. CXm-bn-cn°pw ASpØ C≥]p v́ Um‰bmbn kzoI-cn-°-s∏-Sp-I. Cu

{]iv\w Hgn-hm-°m≥ fflush() ^Mvj-\n-eqsS C≥]p v́ _^¿ iq-\y-am°nb

tijw am{Xsa ASpØ C≥]p v́ \¬Im≥ ]mSp-≈q.
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t{]m{Kmw 1.1 ¬ Hcp kv{SIvN¿ thcn-b-_nƒ am{Xta D]-tbmKn®n´p≈q. AXn-\m¬

t{]m{Km-an¬ Hcp Ip´n-bpsS am¿°v hnh-c-ßƒ am{Xsa ssIImcyw sNøm≥ Ign-bq.

IqSp-X¬ Ip´n-I-fpsS hnh-c-ßƒ ssIImcyw sNøm≥ \Ωƒ kv{SIvN¿ thcn-b-_n-

fns‚ Asd (array) D]-tbm-Kn-t°-≠-Xmbn hcpw. \ap°v as‰mcp DZm-l-c-W-Øn-

eqsS kv{SIvNdp-I-fpsS Asd ]cn-N-b-s∏-Smw.

t{]m{Kmw 1.2 ¬ Hcp Iq´w hn¬∏-\°mcpsS hnh-c-ßƒ kzoI-cn°p-∂p. skbn¬kvam≥

tImUv, t]cv, 12 amksØ skbn¬kv Um‰ F∂n-h-bmWv kv{SIvN-dnse ASn-ÿm\

hnh-c-ßƒ. Cu t{]m{Kmw \¬Inb hnh-c-ß-fpsS IqsS, Hmtcm hn¬∏-\°m-cs‚bpw

icm-icn hn¬∏\ F{X-bm-sW∂pw {]Z¿in-∏n-°p∂p. Cu t{]m{Km-an¬ D]-tbm-Kn-

°p∂ kv{SIvN-dn¬ Hcp v̂tfm´nwKv t]mbn‚ v Asd D]-tbm-Kn-®n-́ p-≠v.

Program 1.2: hn¬∏-\-°m-cs‚ icm-icn hn¬]\ ImWm≥

#include <iostream>
#include <cstdio>
#include <iomanip> //setw() F∂ ^Mvj≥ D]-tbm-Kn-°m≥

using namespace std;
struct sales_data
{

int code;
char name[15];
float amt[12]; //12 amksØ hn¬∏\ kwJy kq£n-°m≥ D≈ Asd

float avg;
};
int main()
{

sales_data s[20]; //kv{SIvN-dns‚ Asd

short n,i,j; //short saΩdn D]-tbmKw Ipd-bv°p∂p

float sum;
cout<<"Enter the number of salesmen: ";
cin>>n;
for(i=0; i<n; i++)
{

cout<<"Enter details of Salesman "<<i+1;
cout<<"\nSalesman Code: ";
cin>>s[i].code;
fflush(stdin);
cout<<"Name: ";
gets(s[i].name);
cout<<"Amount of sales in 12 months: ";
for(sum=0,j=0; j<12; j++)
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{
cin>>s[i].amt[j];
sum=sum+s[i].amt[j];

}
s[i].avg=sum/12;

}
cout<<"\t\tDetails of Sales\n";
cout<<"Code\t\tName\t\tAverage Sales\n";
for(i=0;i<n;i++)
{

cout<<setw(4)<<s[i].code<<setw(15)<<s[i].name;
for (j=0;j<12;j++)

cout<<setw(4)<<s[i].amt[j];
cout<<s[i].avg<<'\n';

}
return 0;

}

\nßƒ Cu t{]m{Kmw em_n¬ sNbvXv t\m°n AXns‚ Hu v́]p v́ \nco-£n-°p-I.

Cu t{]m{Km-an¬ kv{SIvN¿ AwK-ambn v̂tfm´nwKv t]mbn‚ v Asd thcn-b-_nƒ D]-

tbm-Kn-®n-´p-≠v. int Um‰m-ssS∏v 4 ss_‰v D]-tbm-Kn-°p-∂-Xn-\m¬ n, i and j
F∂o thcn-b-_n-fp-Iƒ short Um‰ ssS∏p-]-tbm-Kn-®mWv Cu t{]m{Km-an¬ {]Jym-

]n-®n-cn-°p-∂-Xv.

1.1.4 s\ÃUv kv{SIvN¿

Hcp kv{SIvN-dns‚ AwKw as‰mcp kv{SIvN¿ thcn-b-_nƒ Bhmw. Cß-s\-bp≈

kv{SIvN-dns\ s\sÃUv kv{SIvN¿ (nested structure) F∂v hnfn-°p-∂p.

Cu Bibw hfsc i‡-amb Um‰m kv{SIvNdp-Iƒ \n¿an-°m≥ klm-b-I-am-Wv.

\Ωƒ°v {]th-i\ XobXn (Admission date) IqSn student kv{SIvN-dn¬ Dƒs∏-Sp-

Ø-W-sa-¶n¬, ]´nI 1.2 ¬ \¬In-bn-cn°p∂ \n¿h-N-\-ßfn¬ (Definition A,

Definition B)GsX-¶nepw H∂v D]-tbm-Kn-°mw.
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]´nI 1.2 se sU -̂\n-j≥ A bn¬ c≠v kv{SIvN-dp-Ifpw shtΔsd \n¿hNn-®n-́ p-≠v.

student F∂ kv{SIvN¿ dt_adm F∂ kv{SIvN¿ thcn-b-_n-fns\ AwK-am-°n-bn-

´p-≠v. CXv date XcØn-ep≈ kv{SIvN¿ thcn-b-_n-fm-Wv.

AIØp≈ kv{SIvN¿ s\ÃnwKv \SØp∂Xn\v apºv \n¿hNn°Ww F∂Xv ChnsS

\Ωƒ Dd∏v hcptØ≠XmWv. F∂m¬ sU^\nj≥ ˛ B bn¬ kv{SIvN¿ date

Xs∂ kv{SIvN¿ student\v D≈n¬ \n¿hNn®ncn°p∂p. Cu XcØn¬

D]tbmKn®m¬ kv{SIvN¿ date s‚ kvtIm∏v kv{SIvN¿ student\v D≈n¬ am{Xambn

Npcpßpw. AXn\m¬ ]pdsØhnsSbpw date kv{SIvN¿ ssS∏n¬ thcnb_nfpIƒ

{]Jym-]n-°m≥ km[ya√. thWsa¶n¬ AIØp≈  kv{SIvN¿ \n¿hN\Ønse

SmKns‚ t]cv Hgnhm°mw. Hcp s\ÃUv  kv{SIvN¿ thcnb_nfn\v {]mcw`hne

\¬Ip∂Xv NphsS tN¿°p∂p.

student s = {4325, "Vishal", {10, 11, 1997}, 575};

cout<<s.adm_no<<s.name;

cout<<s.dt_adm.day<<"/"<<s.dt_adm.month<<"/"<<s.dt_adm.year;

C∂¿ kv{SIvN¿ Fensa‚pIsf D]tbmKn°m\p≈ coXn NphsS tN¿°p∂p.

outer_structure_varaiable.inner_structure_variable.element

Definition A Definition B
struct date struct student
{ {

short day; int adm_no;
short month; char name[20];
short year; struct date

}; {
struct student short day;
{ short month;

int adm_no; short year;
char name[20]; } dt_adm;
date dt_adm; float fee;
float fee; };

};

]´nI 1.2 : c≠v Xcw s\ÃnwKpIƒ

FwtπmbntImUv, t]cv, {]th-i\-Xo-bXn, tPmen, iºfw F∂o

hnhcßƒ ASßnb employee F∂ kv{SIvN¿ \n¿an°pI.

employee ssS∏n¬ D≈ thcnb_nfns‚ saΩdn LS\hc®v

AXns‚ hep∏w I≠p ]nSn°pI.\ap°v sNømw
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Asdbpw kv{SIvNdpw XΩnep≈ XmcXayw

Hcp t]cneqsS At\Iw Um‰sb kqNn-∏n°m\p]tbmKn°p∂ Um‰m XcßfmWv

kv{SIvNdpw, Asdbpw. F∂m¬ Ah Nne Imcy-ß-fn¬ hyXy-kvX-am-Wv. Ahsb

°pdn®p≈ XmcXayw NphsS ]´nIbn¬ \¬Inbncn°p∂p.

]´nI 1.3: Asdbpw kv{SIvNdpw XΩn-ep≈ Xmc-Xayw

Asd

1. CXv Hcp cq]o-IrX Um‰m-C\-amWv

(Derived data type)
2. Htc C\w Um‰bpsS Iq´amWv.

3. Asdbnse AwKßsf kqNn-∏n°p∂Xv

k_vkv{In‰v D]tbmKn®mWv.

4. Asdbnse Hcp AwKw ass‰mcp Asdsb

{]Xn\n[m\w sNøptºmƒ aƒ´n

Uba≥jW¬ Asd cq]oIcn°s∏Sp

∂p.

5 . kv{SIvNdns‚ Asd \n¿an°¬

km[yamWv.

kv{SIvN¿

1. CXv Hcp D]-tbm‡r \n¿h-Nn -X -

Um-‰mC\am-Wv.

2. hnhn[Xcw Um‰IfpsS Iq´amWv.

3 . kv{SIvNdnse AwKßsf kqNn -

∏n°p∂Xv tUm´v Hm∏td‰¿ (. )
D]tbmKn®mWv.

4 . kv{SIvNdnse Hcp AwKw as‰mcp

kv{SIvNdns\ {]Xn\n[m\w sNøp∂p

F¶n¬ AXv s\kvss‰Uv kv{SIvNdns\

cq]o-Icn°p∂p.

5 . kv{SIvNdnse AwKambn Asd

D]tbmKn°mw.

\nß-fpsS ]ptcm-KXn Adnbmw

1. kv{SIvN¿ F∂m¬ F¥v?

2. kv{SIvN¿ hnhn[Xcw Um‰Isf Hcp bqWn‰mbn

GtIm]n∏n°p∂p ˛ icn/sX‰v.

3. kv{SIvN¿ AwKsØ e`n°p∂Xn\v Xmsg sImSpØhbn¬

GXmWv icn.

a. struct.element
b. structure_tag.element
c. structure_variable.element
d. structure_tag.structure_variable

4 .s\sÃUv kv{SIvN¿ F∂m¬ F¥v? DZmlcWsagpXpI.

5 .Asdbv°v k_vkv{In]v‰v BsW¶n¬ kv{SIvNdn\v ________ BWv.

1.2 t]mbn‚dpIƒ

\Ωƒ AUzm≥kv--Uv Iºyq´nwMv F∂ hnjbØn¬ Hcp Assk≥sa‚ v t]∏¿

Xbmdm°pIbmWv F∂v IcpXpI. \ap°v A\p-tbm-Py-amb ]pkvXIßƒ \mw ]cn-

tim-[n-t°-≠-Xmbn hcpw. Xo¿®bmbpw \Ωƒ sse{_dnbn¬ ]cXn t\m°pw.

\Ωƒ°v ]pkvXIw I≠p ]nSn°m≥ Ign™ns√¶n¬ sset{_dnbt\m, Iºyq´¿
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kb≥kv A[ym]It\m \Ωsf C°mcyØn¬ klmbn°pw. ChnsS \ap°v

sset{_dnbs‚/A[ym]Is‚ ]s¶-¥m-sW∂v ]cntim[n°mw. At±lw

F√mbvt∏mgpw Hcp d^d≥kmWv. sse{_dnbnsehntStbm D≈ ]pkvXIw Is≠Øn

\ap°v Xcm≥ At±lw klmbn°p∂p.

apIfn¬ sImSpØ DZmlcWØnse

sset{_dnbs‚/A[ym]Is‚ ]¶mWv

t]mbn‚¿ thcnb_nfn\pw D≈Xv.

t]mbn‚¿ Iºyq´¿ saΩdnbnte°v D≈

Hcp d^d≥kv BWv. Xmsg sImSpØ

hmNIw ]cnKWn°pI. Nn{Xw 1.4 :

d^d≥kns‚  DZmlcWw.

int num=25;

CXv Hcp {]mcw-̀ -hn-e-\¬I¬ {]kvXm-h-\-

bm-sW∂v \ap-°-dnbmw. CXn¬ num F∂

thcnb_nƒ {]Jym-]n-°p∂tXmsSm∏w

AXnte°v 25 F∂ kwJy tiJcn°pIbpw sNøp∂p. ChnsSbp≈ saΩdn \o°n-

h-bv°-ens‚ Nn{Xw 1.5 ¬ ImWn®ncn°p∂p. Nn{XØn¬ \n∂pw \ap°v

thcnb_nfns‚ aq∂v kz`mh LSIßsf a\ nem°mw ˛ t]cv, hnemkw (Ad-
dress), D≈-S°w (Content) F∂nhbmWv B

LSIßƒ. ChnsS thcnb_nfns‚ t]cv num,

AXns‚ D≈-S°w 25. num Hcp int ssS∏v

thcnb_nfmWv. CXn\p th≠n 4 ss_‰v

saΩdnbmWv D]tbmKn°s∏Sp∂Xv (GCCbn¬).

RAM se Hmtcm sk√nepw 1 ss_‰v saΩdnbmWv D]tbmKn°p∂Xv. Hmtcm sk√n\pw

hyXykvXamb A-{U v D≠v. H∂ne[nIw sk√pIƒ tN¿∂v Hcp tÃmtdPv

semt°j≥ Bbn D]tbmKn°ptºmƒ AXns\ saΩdn thUv F∂p ]dbp∂p.

1001, 1002, 1003, 1004 F∂o saΩdn ÿm\-ßƒ (Locations) thcnb_nƒ D]tbmKn°p∂p.

CXn¬ XpS°Ønse sk√ns‚ hnem-k-amb (t_kv A{U- v) 1001 BWv \Ωƒ

num F∂ thcnb_nfns‚ hnem-kambn ]cnKWn°p∂Xv. 11˛mw ¢m n¬ \Ωƒ-

]Tn® Hcp Imcyw Hm¿abp≠t√m, Hcp thcnb_nfn\v L hne, R hne F∂nßs\

c≠v hneIƒ D≠v. CXn¬ L hne hnem-k-sØbpw, R -hne D≈-S-°-tØbpw

{]Xn\n[oIcn°p∂p. Nn{Xw 1.5 ¬ num F∂ thcnb_nfn\p L hne 1001 Dw R hne

25 Dw BWv.

\ap°v Hcp thcnb_nfns‚ hnemkw (L-value) as‰mcp thcnb_nfn¬ tiJ-cn°Ww

F∂v IcpXpI. CXn\p]tbmKn°p∂ thcnb_nfns\ t]mbn‚¿ thcnb_nƒ F∂p

]dbp∂p. C{]Imcw \ap°v t]mbn‚dns\ (Pointer) saΩdn hnemkw kq£n-°p∂

Hcp thcnb_nfmbn  \n¿hNn°mw. t]mbn‚¿ Hcp ASnÿm\ BibamWv. ImcWw

CXv saΩdn hnem-kØns\ AXns‚ bYm¿Y cq]Øn¬ (Atomic) Dƒs°m≈p∂p.

AXpsIm≠v t]mbn‚¿ F∂m¬ saΩdn ÿm\tØ°v̨ AXns‚ D≈-S-°Ønte°v

˛ Nq≠p∂ Hcp thcnb_nfmbn \ap°v ]dbmw.

Nn{Xw 1.4: d -̂d≥kns‚ DZm-l-cWw

Nn{Xw 1.5: saΩdn \o°n-h-bv°¬
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\Ωƒ Hcp thcn-b-_n-fns‚ saΩdn hnemkw {]Z¿in-∏n®p t\m°n-bm¬
slIvkm-sU-kn-a¬ kwJy-I-fmb 0x7ffe69878784, 0x7ffe69878785 XpS-ßn-b-
h-bm-bn-cn°pw e`n-°p-I. CXn-\p-Im-cWw C°m-eØv saΩdn hnemkw kqNn-
∏n-°-s∏-Sp-∂Xv slIvkm sUkna¬ \º-dp-I-fn-emWv F∂-Xm-Wv. F∂m¬
Cu ]pkvX-I-Øn¬ kuI-cy-Øn-\mbn saΩdn hnem-k-ßƒ 1001, 1002 XpS-

ßnb sUkn-a¬ ]q¿W-kw-Jy-I-fp-]-tbm-Kn®v tcJ-s∏-Sp-Øn-bn-cn-°p∂p (Nn{Xw 1.5 {i≤n-
°p-I).

t{]m{Kmw \n¿tZißfpw, thcnb_nfns‚

hneIfpw tiJcn°m\mWv Iw]yq´¿ AXns‚

saΩdn D]tbmKn°p∂Xv F∂v \nßƒ°dnbmw.

saΩdn F∂Xv Nn{Xw 1.6 ImWn®Xpt]mse

tÃmtdPv sk√pIfpsS XpS¿®-bmb Hcp tiJcamWv,

km[mcWambn Hmtcm sk√n\pw Hcp ss_‰v hep∏amWv D≈Xv.

Hmtcm sk√n\pw AXnt‚Xmb saΩdn hnemkw D≠mbncn°pw.

hnem-kßƒ ]qPyØn¬ XpSßn XpS¿®bmbn \º¿

sNbvXncn°pw. Ahkm\sØ saΩdnsk√ns‚ hnemkw

saΩdnbpsS  hep∏sØ B{ibn®ncn°pw. 64 K (64 x 1024 =
65536 Bytes) saΩdn hep∏w D≈ Hcp Iw]yq´dns‚ saΩdnbpsS

Ahkm\sØ hnemkw 65,535 Bbncn°pw.

\Ωƒ Hcp thcnb_nfns\ {]Jym-]n°p-tºmƒ B

thcnb_nfn\v th≠n saΩdnbnsehnsStbm Hcp ÿew

kr„n°s∏Sp∂p. Cu ÿeØmWv AXns‚ R- hne (D≈-S°w) tiJcn°s∏Sp∂Xv.

Hmtcm thcn-b-_n-fn\pw AXnt‚Xmb hnemkw D≠mbncn°pw. C°meØv RAMs‚

hep∏w GBbnepw, saΩdn ÿm\-Øns‚ hnemkw slIvkmsUkna¬ \ºdnepw BWv

tcJs∏SpØp∂Xv. CXn\pImcWw sUkna¬ \º¿knÃsØ At]£n®v

slIvkmsUkna¬ \º¿knÃØn\v Ipd™ A°ßƒ D]tbmKn®v henb kwJyIƒ

tcJs∏SpØ¬ Ignbpw F∂-XmWv.

Nn{Xw 1.6: saΩ-dn-bpsS
LS\

1.2.1 t]mbn‚¿ thcnb_nfns‚ {]Jym-]\w (Declaration)
t]mbn‚¿ Hcp cq]o-IrX Um‰m-X-c-amWv (Derived data type). AXpsIm≠p Xs∂

t{]m{Kman¬ D]tbmKn°p∂Xn\v apºv t]mbn‚¿ thcnb_nfpIsf {]Jym-]n-t°-

≠Xmbn´p≠v.  Xmsg sImSpØ hmIyLS\bnemWv--  t]mbn‚¿ thcnb_nƒ {]Jym-

]n°p∂Xv.

data_type * variable;

1964 se t]mbn‚dns‚ I≠p ]nSpØw Adnbs∏Sp∂Xv sltdmƒUv
temk≥ (P\n®Xv 1937) F∂ tkm v̂‰v shb¿ F©n\obdpsS (Ct±lw
Hcp knÃw F©n\obdpw Iw]yq´¿ B¿°nsSIv‰pambncp∂p) t]cnemWv.
2000 Øn¬, temk≥ Cu I≠p]nSpØØns‚ t]cn¬ IEEE bpsS
Iw]yq´¿ ]b\nb¿ Ahm¿Uv t\SpIbp≠mbn.
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ChnsS Um‰mXcw F∂Xv ASnÿm\ Um‰mXctam, D]-tbm‡y \n¿h-NnX

Um‰mXctam Bhmw. variable F∂m¬ sFU≥‰n^b¿ BWv. Um‰mXcØn\pw

thcnb_nfn\pw CSbnep≈ asterisk (*) Nn”w {i≤n°pI. CXv t]mbn‚¿

thcnb_nfns‚ {]Jym-]-\-Ønse {]tXyIXbmWv. NphsS tN¿Øh t]mbn‚¿

thcnb_nƒ {]Jym-]-\Øns‚ DZmlcWßfmWv.

int *ptr1;

float *ptr2;

struct student *ptr3;

km[mcW t]mse t]mbn‚¿ thcnb_nfpIƒ°pw saΩdn \o°n-h-bv°¬ \S°p∂p.

t]mbn‚dn\v Bh-iy-amb saΩdn ÿm\-Øns‚ hep∏w Um‰mXc-Øn\v

A\pkcn®msW∂p \nßƒ hnNmcn°p∂pt≠m? \ap°dnbmw saΩdn hnem-kØns‚

Xcw-- A¨ssk≥Uv C‚nP¿ BWv. CXn\¿Yw F√m t]mbn‚dpw A¨ssk≥Uv

C‚nP¿ Xc-Øn¬ {]Jym-]n°Ww F∂√. ]ns∂ F¥mWv t]mbn‚dns‚ Um‰m

Xcw Xocpam\n°p∂Xnse am\Zfiw? Hcp t]mbn‚¿ thcnb_nfns‚ Um‰mXcw

AXv t]mbn‚ v sNøp∂ Um‰mbpsS Xcw Xs∂bmWv. apIfn¬ sImSpØ

DZmlcWØn¬ ptr1 F∂ thcnb_nfn¬ Hcp C‚nP¿ saΩdn ÿm\-Øns‚ hnem-

k-amWv kq£n°s∏Sp∂Xv. CXv t]mse ptr2 Hcp ^v --tfm´nMv t]mbn‚ v

semt°js‚bpw ptr3 student Xc-Øn-ep≈ kv{SIvNdns‚bpw hnemkw

Dƒs°m≈p∂p. IqSpX¬ saΩdn ÿm\-ßƒ D≈ Um‰mXcßsf t]mbn‚ v

sNøptºmƒ AXns‚ XpS°Ønse semt°js‚ hnem-kamWv (Base Address)
t]mbn‚¿ thcnb_nfn¬ tiJcn°s∏Sp∂Xv. At∏mƒ Hcp t]mbn‚¿

thcnb_nfns‚ saΩdn hep∏w F¥mbncn°pw? Cu hep∏w Iºyq´dnse hnemk

k{º-Zm-b-Øn-\-\p-k-cn-®m-bn-cn°pw (Addressing scheme). km[mcWbmbn C++ ¬

Hcp t]mbn‚¿ thcnb_nfns‚ saΩdn hep∏w 2 apX¬ 4 ss_‰v hsc Bbncn°pw.

Hcp t{]m{Kmasd kw_‘n®nStØmfw {]iv\ßƒ \n¿[mcWw sNøptºmƒ

t]mbn‚dns‚ hep∏w AdnbWsa∂v \n¿_‘an√.

1.2.2 &, * F∂o Hm∏-td-‰-dp-Iƒ

Hcn°¬ Hcp t]mbn‚¿ thcnb_nƒ {]Jym-]n®m¬ AtX XcØnep≈ saΩdn

semt°js‚ hnemkw am{Xta AXn¬ tiJcn°m≥ Ignbq. km[mcW C++ ¬

Hcp thcnb_nfns‚ t]cv \¬Inbm¬

AXns‚ R -  hne am{Xta kqNn -

∏n°s∏Sp∂p≈q. At∏mƒ

Fßs\bmWv L -hne AYhm hnemkw

e`n°p∂Xv? C++ ¬ CXn\pth≠n

A{U v Hm∏td‰¿ (&)

D]tbmKn°p∂p. DZmlcWambn num
Hcp C‚nP¿ thcnb_nfmsW¶n¬

AXns‚ hnemkw Xmsg sImSpØ coXnbn¬ ptr1 F∂ t]mbn‚dn¬ tiJcn°mw.

ptr1 = &num;

Nn{Xw 1.7 t]mbn‚dpw AXv Nq≠p∂ semt°j\pw



26

Iºyq-́ ¿ kb≥kv ˛ 12

t{]m{Kmw {]h¿Øn-∏n-°p∂ ka-bØv Cu hmNIw ptr1  F∂ t]mbn‚¿

thcnb_nfn\pw num F∂ saΩdn ÿm\Øn\pw CSbn¬ Hcp _‘w ÿm]n°p∂p.

CXv Nn{Xw 1.7 ¬ ImWn®ncn°p∂p.

t]mbn‚¿ Hcp d^d≥kv BsW∂p \mw a\- n-em°n. AXpsIm≠v saΩdnbn¬

FhnsS Um‰ tiJcn®mepw AXv kqNn-∏n-°m≥ (refer) t]mbn‚¿ thcnb_nfn\p

Ignbpw. t]mbn‚¿ thcnb_nfns‚ Uods^d≥kneqsS \ap°v Um‰ e`yamhpw.

CXn\pth≠n C≥Ubd£≥ Hm∏td‰¿ (indirection operator) AYhm (*)
D]tbmKn°p∂p. CXns\ Uod^d≥kv Hm∏td‰¿ (dereference operator) F∂pw

]dbp∂p. Xmsg sImSpØ C++ {]kvXm-h\ ptrl F∂ t]mbn‚¿ thcnb_nƒ

Nq≠p∂ semt°-j-\nse hne {]Z¿in-∏n-°p-∂p.

cout << *ptr1;

Cu {]kvXm-h\ cout << num; F∂ {]kvXm-h-\bv°v XpeyamsW∂v

hy‡amWt√m.

* Hm∏td‰¿ Hcp t]mbn‚¿ semt°j\nse hne Xncn®v Xcp∂Xp sIm≠v "hmeyp

A‰v Hm∏td‰¿' F∂pw Adnbs∏Sp∂p.

& Hm∏td‰dpw * Hm∏td‰dpw bq\dn Hm∏td‰dpIfpamWv. F√m thcnb_nfn\pw

saΩdn ÿm\hpw hnem-khpw D≈Xn\m¬ & Hm∏td‰¿ F√m thcnb_nfns‚bpw

IqsS D]tbmKn°mw F∂m¬ * Hm∏td‰¿ t]mbn‚¿ thcnb_nfns‚ IqsS am{Xta

D]tbmKn°m≥ Ign-bp-I-bp-≈q.

Nn{Xw 1.7 ¬ sImSpØ thcnb_nƒ ]cntim[n°q. NphsS sImSpØ DZmlcWßƒ

&, * Hm∏td‰dpIfpsS D]tbmKw ImWn°p∂p.

cout<< &num; // 1001 num s‚ hnemkw {]Z¿in-∏n-°p∂p

cout<< ptr1; // 1001 ptr1 s‚ D≈-S°w {]Z¿in-∏n-°p∂p

cout<< num; // 25 num s‚ D≈-S°w {]Z¿in-∏n-°p∂p

cout<< *ptr1;/* 25 ptr1 t]mbn‚ v sNøp∂ ÿm\sØ hne {]Z¿in-∏n-

°p∂p

cout<< &ptr1;// 1500 (ptr1 s‚ hnemkw {]Z¿in-∏n-°p-∂p.

cout<< *num; // Error!! num F∂Xv t]mbn‚¿ thcn-b-_n-f√.

Ahkm\sØ {]kvXm-h\ sX‰mWv. ImcWw num Hcp t]mbn‚¿ thcnb_nf√.

AXn-ep≈ 25 F∂ hne Hcp saΩdnhnem-khpw A√. * Hm∏td‰¿ t]mbn‚¿

thcnb_nfnt\mSp IqSn am{Xta D]tbmKn°m≥ ]mSp≈q.

1.3 saΩdn \o°n-h-bv°-ens‚ (Allocation) coXnIƒ

thcnb_nƒ Un¢tdj≥ tÃ‰vsa‚neqsSbmWv, saΩdn Atemt°j≥ XpSßp∂Xv

F∂v \ap-°-dnbmw. t{]m{Kmw dman¬ temUv sNøptºmƒ Bhiyap≈ saΩdnbpw

\o°n-hbv°s∏Sp∂p. saΩdn \o°n-h-bv°-en\v tijamWv t{]m{Kmw {]h¿Øn-∏n-

°¬ Bcw-`n -°p-∂-Xv. saΩdn \o°n hbv°p-∂-Xns‚ Afhv t{]m{Kman¬

D]tbmKn®ncn°p∂ thcnb_nfpIfpsS FÆsØbpw XcsØbpw A\pkcn®mWv.

Cu Afhv ÿncw (static) BWv. CXv Hcn°epw t{]m{Kmw {]h¿Øn-∏n-°p∂ kabØv
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IqSpItbm IpdbpItbm C√. Cßs\ t{]m{Kmw {]h¿Øn-∏n-°p-∂-Xn\v apºv

\S°p∂ saΩdn \o°n-h-bv°-ens\ Ãm‰nIv saΩdn Atemt°j≥ (Static Memory
Allocation) F∂v ]dbp∂p. Cu \o°n-h-bv°¬ \S°p∂Xv t{]m{Kmanse thcnb_nƒ

{]Jym-]\ {]kvXm-h-\bv°\pkcn®mWv. C\n as‰mcp Xcw saΩdn Atemt°j≥

Bb ssU\manIv saΩdn Atemt°j≥ (Dynamic Memory Allocation) ]cn-N-b-s∏-

Smw. ChnsS saΩdn \o°n-h-bv°¬ \S°p∂Xv t{]m{Kmw {]h¿Øn-°p-tºm-gm-Wv.

Cu \o°n-h-bv°¬ \S°p∂Xv new F∂ Hcp Hm∏td‰¿ aptJ\bmWv. Cßs\

\o°n-h®v saΩdn kzX-{¥-am -°m≥ (Deallocate) delete F∂ Hm∏td‰¿

D]tbmKn°p∂p.

1.3.1 ssU\manIv Hm∏td‰dpIƒ - new, delete
C++ se new F∂ IothUv Hcp Hm∏td‰¿ BWv. CXv ssU\manIv saΩdn

Atemt°j\pth≠n D]tbmKn°p∂p. Cu \o°n-h-bv°¬ \S°p∂Xv t{]m{Kmw

{]h¿Øn-∏n-°p∂ ka-b-ØmWv (d¨ ssSanemWv). CXv Hcp bq\dn Hm∏td‰¿

BWv. ASnÿm\ Um‰m XcØnsetbm D]-tbm‡r\n¿h-NnX Um‰m

XcØntetbm Hcp Hm∏td‰dmWv CXn¬ D]tbmKn°p∂Xv. new F∂ Hm∏td‰dpw

Cu Hm∏td‰dpw IqSnt®¿∂v Hcp ]Z-{]-tbmKw (Expression) D≠m°pIbpw. B ]Z-

{]-tbmKw Hcp hne Xncn®v \¬Ip-Ibpw sNøp∂p. Hcp saΩdn ÿm\-Øns‚ hnem-

kamWv B hne. saΩdn ÿm\Øns‚ hep∏w Hm∏td‰dns‚ Um‰m

XcØn\\pkcn®mbncn°pw. ssU\manIv Atemt°j\v Xmsg sImSpØ hmIy-

L-S\ D]tbmKn°p∂p.

pointer_variable = new data_type;

t]mbn‚¿ thcnb_nƒ D]tbmKn°p∂Xv new Hm∏td‰¿ Xncn®v Xcp∂ saΩdn

hnemkw kq£n°m≥ th≠nbmWv. AXp-sIm≠v new Hm∏-td-‰-dn\v tijw \¬Inb

Um‰mXcØn¬ Xs∂ t]mbn‚¿ thcn-b-_nƒ t\ctØ {]Jym-]n®n-cn-°-Ww.

short * si_ptr;

float * fl_ptr;

struct complex * cx_ptr;

si_ptr = new short;

fl_ptr = new float;

cx_ptr = new complex;

ChbpsS saΩdn \o°n-h-bv°¬ Nn{Xw 1.8 ¬ ImWn®ncn°p∂p.

Nn{Xw 1.8: ssU\m-anIv saΩdn Atem-t°-js‚ LS\

Nn{Xw 1.8 ¬ ImWn®ncn°p∂Xv  {i≤n°pI. ChnsS 2 ss_‰v saΩdn ÿm\w

short ssS∏v Um‰bv°v \o°n-hbv°p∂p. CXns‚ hnemkw 1000 BWv, CXpt]mse

1010 F∂ hnem-kØn¬ 4 ss_‰v saΩdn float Xcw Um‰bv°v \o°n-hbv°p∂p.
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CXv kq£n°p∂Xv fl_ptr F∂ t]mbn‚¿ thcnb_nfnemWv. apºv \mw ]Tn®

complex F∂ kv{SIvN¿ 2 short Xc-Øn-ep≈ AwKßsf Dƒs°m≈p∂p.

AXpsIm≠v 1200 F∂ hnem-kØn¬ XpSßp∂ 4 ss_‰v saΩdn semt°mj≥

cx_ptr  F∂ complex kv{SIvN¿ XcØnep≈ t]mbn‚¿ thcnb_nƒ kqNn-

∏n°p∂p. (short real \pw short imaginary bv°pw 2 ss_‰v hoXw BsI

4 ss_‰v). ssU\manIv saΩdn Atemt°j≥ \SØnb ÿe-ßƒ km[mcW

thcnb_nfpIƒ°v kqNn-∏n-°m≥ Ignbn√. CXv kqNn-∏n-°m≥ t]mbn‚ v thcnb_nƒ

Xs∂ D]tbmKn°Ww. Xmsg sImSpØ DZmlcWw {i≤n°pI.

*si_ptr = 247;

cin >> *fl_ptr;

\ap°v kv{SIvN¿ t]mbn‚¿ thcnb_nfmb cx_ptr D≠v. CXv kqNn-∏n°p∂ Um‰

apIfn¬ sImSpØ coXnbn¬ D]-tbm-Kn°m≥ Ignbn√. CXns‚ D]-tbmKcoXn Cu

A[ymbØn¬Øs∂ \ap°v ]n∂oSv a\ nem°mw.

\ap°v Ãm‰nIv saΩdn Atemt°j≥ thcnb_nfpIƒ°v {]mcw-`-hne \¬Ip-

∂Xpt]mse ssU\manIv saΩdn Atemt°j\nepw thcnb_nfpIƒ°v {]mcw-`-

hne \¬Imw. CXn\v NphsS tN¿Ø hmIyLS\ D]tbmKn°p∂p.

pointer_variable = new data_type(value);

NphsS sImSpØh ssU\manIv saΩdn Atemt°js‚ IqsSbp≈ {]mcw-̀ -hne

\¬I-en\v DZmlcWßfmWv.

si_ptr = new short(0);

fl_ptr = new float(3.14);

cx_ptr s‚ Imcy-Øn¬ Cu Xc-Øn-ep≈ {]mcw`hne \¬I¬ km[y-a-√.

Hcn°¬ \Ωƒ new Hm∏td‰¿ D]tbmKn®v ssU\manIv saΩdn Atemt°j≥

\SØnbm¬ AXv kzX-{¥-am -t°-≠-Xm-bn -´p≠v AYhm Uo Atemt°‰v

sNtø≠Xmbn´p≠v. C++ ¬ CXn\pth≠n delete Hm∏td‰dns\ D]tbmKn°p∂p.

Ãm‰nIv saΩdn Atemt°js‚ ImcyØn¬ thcnb_nfns‚ kvtIm∏pw, sse^v

ssSapw t\m°n Hm∏td‰nwKv knÃw Xs∂ saΩdn \o°n-h-bv°-epw, kzX-{¥-am-

°epw \SØpw. F∂m¬ ssU\manIv saΩdn Atemt°j\pambn _‘-s∏´ saΩdn

kzX-{¥-am-°m≥ t{]m{Kman¬ Xs∂ delete Hm∏td‰¿ D]tbmKn®p≈ \n¿tZ-

ißƒ \¬tI≠XmWv. delete Hm∏td‰dns‚ D]tbmKw Xmsg \¬Inbncn°p∂p.

delete pointer_variable;
NphsS DZmlcWßƒ tN¿°p∂p.

delete si_ptr;
delete fl_ptr, cx_ptr;

1.3.2 saΩdn eo°v (Memory leak)
new Hm∏td‰¿ D]tbmKn®v \o°n h® saΩdn _vtfm°v delete Hm∏td‰¿

D]tbmKn®v kzX{¥am°p∂n√ F¶n¬ AXns\ Hm¿^≥dv tªm°v F∂v ]dbp∂p.

CXv D]tbmKn°msX _m°n hcp∂ saΩdn tªm°v BWv. ]s£ CXv ho≠pw
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Um‰ kq£n-°m≥th≠n \o°n-h-bv°m≥ Ignbn√. t{]m{Kmans‚ Hmtcm {]h¿Øn-

∏n-°-enepw CØcØnep≈ tªm°pIƒ kr„n°s∏SpIbpw saΩdnbpsS

D]tbmKn°Ø° `mKw XpS¿®bmbn IpdbpIbpw sNøpw. Cßs\ saΩdn

\„s∏Sp∂Xns\ saΩdn eo°v F∂v ]dbp∂p.

Xmsg ]dbp∂hbmWv saΩdn eo°ns‚ ImcWßƒ.

• ssU\man°v Atemt°j≥ \SØnb saΩdn (new Hm∏td‰¿ D]tbmKn®v)

kzX-{¥-am-°m≥ ad∂p t]mIp∂Xv.

• t{]m{Kmanßnse temPn°¬ ]nghv aqew "delete' \n¿tZiw {]h¿Øn-∏n-°m-

Ø-Xv.

• \nehn¬ Hcp saΩdn tªm°ns\ t]mbn‚ v sNøp∂ t]mbn‚dntebv°v new

Hm∏td‰dneqsS Hcp ]pXnb saΩdn hnemkw tiJ-cn-°p-∂-Xv.

new Hm∏-td-‰¿ D]-tbm-Kn®v \S-Ønb saΩdn Atem-t°-j≥ delete Hm∏-td-‰¿

D]-tbm-Kn®v kzX-{¥-am-°p-I F∂-XmWv saΩdn eo°n-\p-ff ]cn-lm-cw. ssU\m-

anIv Atem-t°-js‚ Imcy-Øn¬ am{X-amWv saΩdn eo°v D≠mIp∂-Xv. Ãm‰nIv

Atem-t°-j\n¬ saΩdn \o°n-h-bv°epw kzX-{¥-am-°epw Hm∏-td-‰nwMv knÃw

t\cn v́ \S-∏n-em-°p-∂p. CXn\v {]tXyI \n¿tZ-i-Øns‚ Bhiyw C√. AXp-sIm≠v

Ãm‰nIv saΩdn Atem-t°-j\n¬ saΩdn eo°n\p≈ km[yXbn√.

Ct∏mƒ \ap°v Ãm‰nIv saΩdn Atem-t°-j\pw ssU\m-anIv saΩdn

Atem-t°-j\pw Xmc-Xayw sNømw. ]´nI 1.4 ¬ Cu Xmc-Xayw

sImSpØncn°p∂p. Nne `mK-ßƒ \nßƒ°v ]qcn-∏n-°m≥ th≠n

hn´n-cn-°p-∂p.\ap°v sNømw

]´nI 1.4: Ãm‰nIv Atem-t°-j\pw ssU\m-anIv Atem-t°-j\pw XΩn-ep≈ Xmc-Xayw

ssU\m-anIv saΩdn Atem-t°-j≥

new Hm∏-td-‰¿ Bh-iy-ap≠v.

t]mbn‚¿ \n¿_-‘-amWv.

Ãm‰nIv saΩdn Atem-t°-j≥

i. t{]m{Kmw {]h¿Øn-∏n-°p-∂Xn\v apºv

\S-°p-∂p.

ii.

iii.

iv.

v.

Um‰sb thcn-b-_nfpIƒ D]-tbm-Kn®v

kqNn-∏n-°p-∂p.

Uo˛Atem-t°-j\v th≠n {]tXyIw

tÃ‰vsa‚ v Bh-iy-an√.
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1.4 t]mbn‚dnse Hm∏-td-j-\p-Iƒ

t]mbn‚-dp-ambn _‘-s∏ v́ C≥Ubd£≥ (*) Hm∏-td-‰¿, A{U v Hm v̂ (&) Hm∏-td-

‰¿ F∂nh \Ωƒ N¿® sNbvXv Ign-™-t√m. 11˛mw ¢m n¬ Acn-Ø-am-‰n-Iv, dnte-j-

W¬, temPn-°¬ F∂o Hm∏-td-‰-dp-Ifpw ]cn-N-bs∏-́ p. Cu `mKØv t]mbn‚¿ thcn-

b-_n-fn¬ D]-tbm-Kn-°p∂ Hm∏-td-j-\p-IfmWv \mw ]cn-N-b-s∏-Sm≥ t]mIp∂-Xv.

1.4.1 t]mbn‚-dnse Acn-Ø-am-‰nIv Hm∏-td-j-\p-Iƒ

saΩdn hnemkw F∂Xv Hcp kwJy-bm-sW∂v \ap°v Adn-bmw. AXn-\m¬ Nne

Acn-Ø-am-‰nIv Hm∏-td-j-\p-Ifpw \ap°v t]mbn‚-d¿ thcn-b-_nfn¬ {]tbm-Kn-°mw.

`mKw 1.3.1 ¬ D]-tbm-Kn®p si_ptr, fl_ptr F∂o t]mbn‚-d¿ thcn-b-_n-fp-Iƒ

]cn-K-Wn-°p-I. (Nn{Xw 1.8 ImWp-I). C\n NphsS tN¿Ø {]kvXm-h-\Iƒ ]cn-

tim[n-°pI.

cout << si_ptr + 1;

cout << fl_ptr + 1;

F¥mbn-cn°pw Hu v́]p v́? 1001 Dw 1011 BWv Hu v́]p v́ F∂v \nßƒ Icp-Xp-∂p-t≠m.

t]mbn‚-dn-t\mSv 1 Iq´p-∂Xv int Xc-Øn-ep≈ thcn-b-_n-fn-t\mtSm float Xc-Øn-

ep≈ thcn-b-_n-fn-t\mtSm 1 Iq´p-∂Xv t]mse A√. \Ωƒ Hcp short int t]mbn‚-

dn-t\mSv 1 Iq´p-tºmƒ, B {]tbmKw sXm -́SpØ saΩdn ÿm\Øns‚ hnem-k-ambn

amdp-∂p. AXm-bXv 1000, 1001 F∂o semt°-j-\p-Iƒ short int thcn-b-_nƒ D]-

tbm-Kn-°p∂ semt°-j-\p-I-fm-Wv. 1002 F∂Xv ASpØ short int s‚ t_kv

A{U- m-bn-cn-°pw. AXm-bXv \Ωƒ short int t]mbn‚¿ thcn-b-_n-fn-t\mSv

H∂v Iq´p-tºmƒ short int s‚ bYm¿Y hep∏w (2) BWv saΩdn A{U- n-t\mSv

Iq´p-∂-Xv. CXp-t]mse Hcp ^vtfm´v t]mbn‚-¿ thcn-b-_n-fn-t\mSv 1 Iq´p-tºmƒ

AXns‚ hep-∏-amb 4 BWv hnem-k-tØmSv Iq -́p-∂-Xv. AXp-sIm≠v fl_ptr+1

\nß-fpsS ]ptcm-KXn Adnbmw

1. t]mbn‚¿ F∂m¬ F¥v?

2. Hcp t]mbn‚-dns‚ Um‰mXcw \n¿W-bn-°p-∂-Xns‚ am\-

Zfisa¥v?

3. mks Hcp C‚nP¿ thcn-b-_n-fm-sW-¶n¬, Cu thcn-b-_n-fns‚

hnemkw Hcp t]mbn‚¿ thcn-b-_nfn¬ tiJ-cn-°m-\p-ff C++
hmNIw Fgp-Xp-I.

4. ptr Hcp t]mbn‚¿ thcn-b-_nƒ BWv. CXp-]-tbm-Kn®v Hcp C‚nP-

dn\v th≠n saΩdn \o°n h®v AXn¬ 12 F∂ kwJy {]mcw-̀ -hn-

e-bmbv tN¿°p-∂-Xn-\p≈ C++ hmNIw Fgp-Xp-I.

5. NphsS tN¿Ø hmN-I-ßƒ ]cn-KWn-°p-I: int *p, a=5;

p=&a; cout<<*p+a; CXns‚ Hu v́]p v́ F¥m-Wv?
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F∂ ]Z-{]-tbmKw \¬Ip-∂Xv 1014 F∂ hnem-kamWv. AXp-sIm≠v si_ptr+4

F∂ ]Z-{]-tbmKw 1008 (1000+4×2) F∂ hnemkw \¬Ip-sa∂v hy‡-am-Wv. CXp-

t]mse fl_ptr+3 \¬Ip-∂Xv 1022 (1010+3×4) F∂ hnem-kam-Wv. CXpt]mse

t]mbn‚-d¿ thcn-b-_n-fp-Ifn¬ hyhIe\hpw \SØmw. a‰v AcnØam‰nIv Hm∏-td-‰-

j-\p-Iƒ H∂pw Xs∂ t]mbn‚-d¿ thcn-b-_n--fn\p apI-fn¬ {]h¿Øn-°p-I-bn-√.

CØc-Øn-ep-ff Hm∏-td-j-\p-Iƒ {]mtbm-Kn-I-ambn Nnet∏mƒ sX‰mtb°mw. ImcWw

NphsS sImSp-Øncn°p∂ Acn-Ø-am-‰nIv ]Z-{]-tbm-K-ßƒ \¬Ip∂

hneIƒ I≠p]n-Sn-°p-I.

a) si_ptr + 10 b) fl_ptr + 7
c) si_ptr - 5 d) fl_ptr - 10\ap°v sNømw

Cu Hm∏-td-j-\n-eqsS kqNn-∏n-°p∂ saΩdn ÿm\-ßƒ BI-vkkvssd‰-v {]Imcw

D]-tbm-Kn-°m≥ A\p-hm-Z-an-√m-Ø-h-bmbn-cn-°pw.

NphsS tN¿-Øncn°p∂ DZm-l-c-W-ßƒ t]mbn‚-d¿ Hm∏-td-j-\p-Iƒ hni-Zo-I-cn-

°p-∂p.

int *ptr1, *ptr2; // c≠v t]mbn‚-d¿ thcn-b-_n--fp-I-fpsS {]Jym-]\w

ptr1 = new int(5); /* ssU\m-anIv saΩdn Atem-t°-j≥ (hnemkw 1000

BsW∂ncn°-s´), 5 F∂ kwJy {]mcw-`-hn-e-bmbv

tN¿∂n-cn-°p-∂p. 5*/

ptr2 = ptr1 + 1; /* ptr2 sXm´SpØ C‚-nP¿ ÿm\amb 1004 te°v

t]mbn‚ v sNøpw */

++ptr2; // ptr2 = ptr2 + 1 F∂ Hm∏-td-j\v Xpeyw

cout<< ptr1; // 1000 {]Z¿in-∏n°p∂p

cout<< *ptr1; // 5 {]Z¿in-∏n°p∂p

cout<< ptr2; // 1004 {]Z¿in-∏n°p∂p

cin>> *ptr2; /* Hcp C‚n-P¿ doUv sNbvXv (12 BsW∂ncn°-s´)

CXns\ 1004 F∂ semt°-j-\n¬ tiJ-cn-°p-∂p */

cout<< *ptr1 + 1; // 6 (5 + 1) {]Z¿in-∏n°p∂p

cout<< *(ptr1 + 2); // 12 {]Z¿in-∏n°p∂p, (1004 se hne)

ptr1--; // ptr1 = ptr1 - 1 F∂ {]kvXm-h-\bv°v

Xpeyw

C\n \ap°v t]mbn‚-dns‚ Hm∏-td-j-\p-Iƒ hnh-cn-°p∂ Hcp t{]m{Kmw Fgp-Xmw.

t{]m{Kmw 1.3 Hcp Iq´w Ip´n-I-fpsS icm-icn Dbcw ImWm-\p-f-f-Xm-Wv.

Program 1.3: Ip´n-I-fpsS icm-icn Dbcw ImWm≥
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#include <iostream>

using namespace std;

int main()

{

int *ht_ptr, n, s=0;

float avg_ht;

ht_ptr = new int; //ssU\m-anIv saΩdn Atem-t°-j≥

cout<<"Enter the number of students: ";

cin>>n;

for (int i=0; i<n; i++)

{

cout<<"Enter the height of student "<<i+1<<" - ";

cin>>*(ht_ptr+i);//to get the address of the next location

s = s + *(ht_ptr+i);

}

avg_ht = (float)s/n;

cout<<"Average height of students in the class = "<<avg_ht;

return 0;

}

t{]m{Kmw 1.3 ¬ ssU-\m-anIv Atem-t°-j-\n-eqsS Hcp C‚-n-P¿ saΩ-dn-ÿm\w

\n¿an®v AXns‚ hnemkw ht_ptr F∂ t]mbn‚-d¿ thcn-b-_nfn¬ tiJ-cn-°p-

∂p. eq∏ns‚ t_mUn BZysØ {]mhiyw {]h¿Øn-°p-tºmƒ 0 BWv hnem-k-

tØmSv Iq´p-∂-Xv. CXv {]tXy-In®v am‰-sam∂pw hcp-Øp-∂n-√. C≥]p v́ Um‰ saΩdn

ÿm\Øv kq£n-°p∂p. eq∏v t_mUn-bpsS ASpØ {]h¿Ø-\-Øn¬ hnem-k-

tØmSv 1 Iq´p-∂p. Aßs\ ASpØ C‚n-P¿ ÿm\Øn¬ c≠m-asØ Um‰ tiJ-

cn-°-s∏-Sp-∂p. Cu {]hrØn n XhW Bh¿Øn-°-s∏-Sp∂p. Aßs\ n XhW Ip´n-

I-fpsS Um‰bpw XpS¿®-bmb C‚n-P¿ ÿm\-ßfn¬ tiJ-cn-°-s∏-Sp-∂p. Hmtcm

Um‰bpw \¬Ip∂ ka-bØp Xs∂ AXns‚ XpIbpw IW-°m-°-s∏-Sp∂p. Ah-

km\w icmicn Dbcw IW-°m°n {]Z¿in-∏n°p-∂p. IrXy-amb icm-icn Dbcw

e`n-°phm≥ XpIsb _mly-Xcw am‰-en-eqsS (Explicit type conversion) v̂tfm´m-°n-

am‰nbncn-°p-∂p. t{]m{Km-ans‚ Hu v́]p v́ NphsS tN¿°p-∂p.

Enter the number of students: 5
Enter the height of student 1 - 170
Enter the height of student 2 - 169
Enter the height of student 3 - 175
Enter the height of student 4 - 165
Enter the height of student 5 - 177
Average height of students in the class = 171.199997

t{]m{Kmw 1.3 as‰mcp Imcyw IqSn hnh-cn-°p-∂p. Htc-Xcw Um‰-bpsS Iq´sØ A\m-

bm-k-ambn t]mbn‚-dn-eqsS ssIImcyw sNømw. \ap-°-dnbmw 11˛mw ¢mkn¬ CtX
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Bhiy-Øn\p th≠n \Ωƒ Asd D]-tbm-Kn-®p. ]s£ Asd {]Jym-]-\tØm-

sSm∏w Xs∂ AsdbpsS hep∏hpw \¬In-bn-cn-°-Ww. CXv saΩdn A\m-h-iy-ambn

\jvS-s∏-Sp-Øp-Ibpw Bh-iy-Øn\v saΩdn e`n-°m-Xn-cn-°m≥ Imc-W-am-hp-Ibpw sNøp-

∂p. F∂m¬ t]mbn‚¿ thcn-b-_n-fp-]-tbm-Kn®v ssU\m-anIv Atem-t°-j≥ \S-

Øp-tºmƒ Asd-bpsS hep∏w IrXyw Ip´n-I-fpsS FÆ-Øn-\-\p-k-cn-®m-bn-cn°pw.

ChnsS saΩdn ]mgm-°-s∏-Sp-∂n-√.

]s£ Cu Xc-Øn-ep-ff saΩdn D]-tbm-K-Øn\v Nne {]iv\-ß-fp-≠v. t{]m{Kmw 1.3

Ft∏mgpw n s‚ F√m hne-Iƒ°pw {]h¿Øn°Ww F∂n-√. GCC, avg_ht F∂

thcn-b-_n-fns‚ Hcp Hu v́]p´pw Nne-t∏mƒ \¬In√. Nne A{]-Xo-£nX hne-Iƒ

{]Z¿in-∏n°m\pw km[y-X-bp≠v. CXn\p ImcWw ht_ptr \v {]mcw`hne-bmbn

\¬Ip-∂Xv GsX-¶nepw Hcp saΩdn ÿm\-Øns‚ hnem-k-am-Wv. \Ωƒ D]-tbm-Kn-

°p∂ t]mbn‚d¿ Acn-Ø-am-‰nIv Hm∏-td-j\pw t\csØ ]d-™-t]mse A\p-hm-Z-

an-√mØ ÿm\-ßƒ D]-tbm-Kn-°p-∂-Xn\v Imc-W-am-tb-°mw. CsX√mw t{]m{Kmans‚

A{]Xo£nXamb Ah-km-\n-∏n-°-en\v Imc-W-am-hpw. ]e-t∏mgpw saΩ-dn-bn¬

kq£n® Um‰bpw \jvS-s∏´p t]mIpw, Aßs\ \ap°v IrXy-amb Hu v́]p´pw e`n-

°p-I-bn-√. Cu {]iv\-ßƒ ]cn-l-cn-°m≥ \ap°v `mKw 1.5 se ssU\m-anIv Asd-

Iƒ D]-tbm-K-s∏-Sp-Ømw.

1.4.2  t]mbn‚-dnse dnte-j-W¬ Hm∏-td-j\p-Iƒ

\mw ]Tn® Bdv dnte-jW¬ Hm∏-td-‰-dp-I-fn¬ == (Equality˛Xpeyw), != (Non
equality˛Xp-ey-a√) F∂o Hm∏-td-‰-dp-Iƒ am{Xta t]mbn‚-¿ thcn-b-_n-fp-I-fn¬ D]-

tbm-Kn-°m-dp-f-fq. saΩdn hnemkw F∂m¬ Hcp saΩdn ÿm\w Xncn-®-dn-bm-\p-ff

khn-tij kwJybmWv. AXn-\m¬ CXn\p apI-fn¬ a‰v dnte-j\n¬ Hm∏-td-‰-dp-Iƒ

D]-tbm-Kn-°p-∂-Xn¬ A¿Y-an√. p, q F∂nh c≠v t]mbn‚-dp-Iƒ BsW-¶n¬ Ah-

bn¬ Xpey-am-btXm/hyXy-kvX-am-btXm Bbn saΩdn ÿm\ß-fpsS hnem-k-ß-

fmWv D≠m-hp-I. CXv ]cn-tim-[n-°m≥ p==q As√-¶n¬ p!=q F∂o ]Z-{]-tbm-K-

ßƒ D]-tbm-Kn-°mw.

1.5 Asdbpw t]mbn‚-dpw

\nß-fpsS ]ptcm-KXn Adnbmw

1. C++ se ssU\m-anIv saΩdn Atem-t°-j≥ Hm∏-td-‰¿ BWv

________.
2. NphsS sImSpØ {]kvXm-h\ {]h¿Øn-°p-tºmƒ F¥v kw -̀hn-

°p-∂p?

int *b = new int(10);

3. Hm¿^≥kv saΩdn tªm°v F∂m-se¥v?

4. p Hcp C‚n-P¿ t]mbn‚-dm-sW-∂n-cn-°-́ . NphsS sImSp-Ø-hbn¬

GsXms°bmWv Akm[phmbXv?

a. cout<<&p; b. p=p*5; c. p>0
d. p++; e. p=1500; f. cout<<*p * 2;
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Hcp t]cn¬ Htc Xc-Øn-ep≈ H∂n-e-[nIw Um‰Isf tiJ-

cn-°m≥ Asdbv°v Ign-bp-sa∂v \mw ]Tn®v Ign-™-t√m.

XpS¿®bmb saΩdn ÿm\ßfn¬ Um‰ tiJcn-°p-∂-Xn\p

Asd D]tbmKn°mw. Nn{Xw 1.9 ImWn-°p-∂Xv ar[10]

F∂ int ssS∏v Asd-bpsS Nn{X-am-Wv. CXn¬ 10 kwJy-

I-fp≠v.

Cu Asd 1000 F∂ saΩdn semt°-j\n¬ XpS-ßp-∂-

Xmbn k¶¬∏n-°p-I. CXn-\-IsØ Hmtcm ÿm\hpw 4
ss_‰v hoXw BWv (GCC A\p-k-cn-®v). Cu Asdbnse

GXv AwKsØbpw Asd-bpsS t]cpw k_vkv{In]v‰pw D]-

tbm-Kn®v kqNn∏n°mw. DZm-l-cWw ar[0] F∂Xv 34 F∂

kwJy \¬Ip-∂p. ar[1]  12 Dw ar[9]  19 Dw

Xncn®pXcp∂p.

ptr F∂Xv Hcp C‚n-P¿ t]mbn‚¿ BsW-¶n¬ ar F∂

ar Cu Asd-bnse 10 kwJyI-fpw {]Z¿in-∏n°p∂Xn\p≈ C++
t{]m{Kmw Fgp-XpI.

Fß-s\-bmWv Cu Asd-bpsS H∂m-asØ ÿm\-Øns‚ hnemkw

Hcp t]mbn‚dn¬ tiJ-cn-°p-∂Xv?\ap°v sNømw

Nn{Xw 1.9: ar F∂ Asd-
bpsS saΩdn \o°n-h-bv°¬

Asd-bpsS BZysØ ÿm\-Øns‚ hnemkw Xmsg sImSp-°p-∂ coXn-bn¬ t]mbn‚-

dn¬ tiJ-cn-°mw.

ptr = &ar[0];

C\n \ap°v NphsS tN¿Ø hmN-I-ß-fpsS Hu v́]p v́ ]cn-tim-[n-°mw.

cout<<ptr; //1000 {]Z¿in-∏n°p∂p, ar[0] bpsS hnemkw

cout<<*ptr; //34 {]Z¿in-∏n°p∂p, ar[0] bpsS hne

cout<<(ptr+1); //1004 {]Z¿in-∏n°p∂p, ar[1] s‚ hnemkw

cout<<*(ptr+1); //12 {]Z¿in-∏n°p∂p, ar[1] s‚ hne

cout<<(ptr+9); //1036 {]Z¿in-∏n°p∂p, ar[9] s‚ hnemkw

cout<<*(ptr+9); //19 {]Z¿in-∏n°p∂p, ar[9] s‚ hne

cout<<ar; F∂ {]kvXm-h-\-bpsS Hu v́]p v́ \nßƒ°v Is≠Øm≥ Ign-bptam?

Hu v́ ]p v́ 1000 BWv. CXv AsdbpsS BZysØ ÿm\-Øns‚ hnem-k-am-Wv. Cu

hnem-ksØ Asd-bpsS t_kv A{U v F∂v ]d-bp-∂p. hnemkw tiJ-cn°p∂

thcn-b-_nƒ Hcp t]mbn‚-dmWv F∂v \ap-°-dn-bmw. AXp-sIm≠v Asd-bpsS t]cmb

ar Dw Hcp t]mbn‚-dmWv. Bb-Xn-\m¬ Xmsg sImSpØ hmN-I-ßƒ icn-bm-Wv.

cout<<ar; //1000 {]Z¿in-∏n°p∂p, ar[0] bpsS hnemkw

ptr=ar; //ptr=&ar[0] F∂-Xn\v Xpeyw;

cout<<*ar; //34 {]Z¿in-∏n°p∂p, cout<<ar[0]; F∂-Xn\v Xpeyw
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cout<<(ar+1); //1004 {]Z¿in-∏n°p∂p, ar[1]; s‚ hnemkw

cout<<*(ar+1); //34 {]Z¿in-∏n°p∂p, cout<<ar[1]; F∂-Xn\v Xpeyw

NphsS sImSpØ C++ hmN-I-ßƒ Cu Asd-bpsS F√m AwK-ß-tfbpw {]Z¿in-

∏n-°p-∂p.

for (int i=0; i<10; i++)

cout<<*(ar+i)<<'\t';

km[m-cW t]mbn‚dpw AsdbpsS t]cpw XΩn¬ Nne hyXym-k-ßfp≠v. ptr++;

F∂ hmNIw icn-bmWv CXv ptr=ptr+1; F∂Xn\v Xpey-am-Wv. Cu hmNIw

{]h¿Øn-∏n®p Ign-™m¬ ptr, ar[1] s‚ saΩdn ÿm\-tØ°v t]mbn‚ v sNøpw.

AXm-bXv ptr ¬ ar[1] s‚ hnemkw BWv tiJ-cn-°-s∏-Sp-∂-Xv. ptr++\v ]I-

c-ambn ar++ F∂v D]-tbm-Kn-°m≥ Ign-bn√. ImcWw Asd-bpsS t]cv Ft∏mgpw

Asd-bpsS t_kv A{U v  am{Xw Dƒs°m-f-fp∂p. CXv am‰m≥ km[y-a-√.

ssU\m-anIv Asd

C++ ¬ Asd Htc Xc-Øn-ep-ff Um‰- ssIImcyw sNøm≥ D]-tbm-Kn-°p-∂p. ]s£

Um‰-bpsS FÆw ap≥Iq´n Adn-bn√ F¶n¬ Asd {]Jym-]n°m≥ {]bmkw t\cn-

Sp-∂p. Hcp Pn√-bnse F√m lb¿ sk°-≠dn k-vIqfp-I-fnsebpw hnPb iX-am\w

tiJ-cn-°p-∂-Xn\v Hcp Asd {]Jym-]n-°p-∂Xv Fßs\-bmWv? float pass[n];

float pass[]; F∂o c≠v {]Jym-]-\-ßfpw C++ ¬ sX‰m-Wv. Asd-bpsS

hep∏w Hcp C‚-nP¿ tIm¨Ã‚mbncn-°-Ww. Aßs\ {]Jym-]n-°p-tºmƒ saΩdn

]mgm-°-s∏-Sp-hmt\m XnI-bmsX hcp-hmt\m Imc-W-am-Imw. Unkv{Sn-IvSnse

kvIqfpIfpsS FÆw t{]m{Kmw Xbm-dm-°p-tºmƒ Adn-bn√ F¶n¬, C≥]p-́ n-\-\p-

k-cn®v saΩdn Atem-t°‰v sNøp∂ Hcp Asd D]tbmKn®m¬ aXnbmIpw.

ChnsSbmWv ssU\m-anIv Asd-bpsS Bhiyw D≠m-Ip-∂-Xv. ssU\m-anIv Asd

t{]m{Kmw {]h¿Øn-°ptºmgmWv \n¿an-°s∏Sp-∂-Xv. CXn-\p-th≠n ssU\m-anIv

saΩdn Atem-t°-j≥ Hm∏-td-‰dmb new D]-tbm-Kn-°p∂p. CXns‚ hmIyLS\

NphsS tN¿°p-∂p.

pointer = new data_type[size];

ChnsS size Hcp ÿnchne (constant), thcn-b-_nƒ, C‚n-P¿ FI-vkv{]j≥

Ch-bn¬ GsX-¶nepw H∂m-bm¬ aXn.

t{]m{Kmw 1.4, ssU\m-anIv Asd-bpsS Bibw hnh-cn-°p∂p. Cu t{]m{Km-an¬

hnPbiX-am\w tiJ-cn-°p∂Xv D]-tbm-‡mhv d¨ ssSan¬ \¬Ip∂ kvIqfns‚

FÆ-a-\p-k-cn-®m-Wv.

Program 1.4: G‰hpw IqSnb hnPb iX-am\w ImWm≥

#include <iostream>

using namespace std;

int main()

{

float *pass, max;
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cout<<"Enter the number of schools: ";

cin>>n; //kvIqfns‚ FÆw C≥]p v́ sNøm≥

pass = new float[n];//n AwK-ß-fp≈ ssU\m-anIv Asd-bpsS {]Jym-

]\w

for (i=0; i<n; i++)

{

cout<<"Percent of pass by school "<<i+1<<": ";

cin>>pass[i]; //k_vkv{In-]v‰Uv thcn-b-_n-fns‚ D]-tbmKw

}

max=pass[0];

for (i=1; i<n; i++)

if (pass[i]>max) max = *(pass+i);

/* AwK-ßsf k_vkv{In]v‰v D]-tbm-Kn®pw t]mbn‚¿ Hm∏-td-j-\n-eq-sSbpw D]-

tbm-Kn-°p-∂p. */

cout<<"Highest percent is "<<max;

return 0;

}

Output:
Enter the number of schools: 5

Percent of pass by school 1: 75.6

Percent of pass by school 2: 66.5

Percent of pass by school 3: 89.3

Percent of pass by school 4: 71

Percent of pass by school 5: 70.6

Highest percent is 89.3

t{]m{Kmw 1.4 ¬ ssU\m-anIv Asd D]-tbm-Kn-®mWv Um‰ tiJ-cn-°p-∂-Xv. saΩdn

\o°n-h-bv°¬ \S-°p-∂Xv d¨ ssSan¬ am{XamWv. 4 ss_‰v hoXapff 5 ÿm\ßƒ

pass F∂ Asdbn¬ d¨ ssSan¬ Xbm-dm-°p-∂p. Cu Asd-bnse AwK-ßsf

t]mbn‚tdm k_vkv{In]vt‰m D]-tbm-Kn®v FSp-°m≥ Ign-bpw.

Xmsg-bp-ff c≠v {]kvXm-h-\-Iƒ XΩn-ep≈ hyXymkw Fgp-XpI:
int *ptr = new int(10);

int *ptr = new int[10];
\ap°v sNømw

t{]m{Kmw 1.4 Xbm-dm-°p∂ ka-bØv Pn√-bnse kvIqfp-I-fpsS FÆw

IrXy-ambn t{]m{Km-a¿°v Adn-bn-√. ChnsS km[m-cW Asd D]-

tbm-Kn-°p-I-bm-sW-¶n¬ Hcp IqSnb kwJy hep-∏-ambn \¬In Asd

{]Jym-]n-t°-≠-Xmbn hcpIbpw CXv tijn-°p∂ saΩdn ]mgm-°m≥

Imc-W-am-hp-Ibpw sNøpw. F∂m¬ ChnsS ssU\m-anIv Asd D]-

tbm-Kn®m¬ D]-tbm-‡mhv \¬Inb IrXy-amb FÆ-Øn¬ Asd

\n¿an-°p-∂-Xn-\m¬ saΩdn ]mgm-°-s∏-Sp-∂n-√.

\ap°v sNømw



40

Iºyq-́ ¿ kb≥kv ˛ 12

1.7 t]mbn‚dpw kv{SIvNdpw

Cu A[ym-b-Øns‚ XpS-°-Øn¬ \Ωƒ kv{SIvN¿ Um‰mXcsØ°pdn®pw AXns‚

D]-tbm-KsØ°pdn®pw N¿® sNbvXp. Cu `mKØv \Ωƒ kv{SIvN¿ thcn-b-_n-

fns\ t]mbn‚-dns‚ klmbØm¬ Fßs\ D]tbmKn°m-sa∂v ]Tn-°p∂p. Hcp

employee kv{SIvN¿ NphsS tN¿°p-∂p.

struct employee

{

int ecode;

char ename[15];

float salary;

};

C\n NphsS sImSpØncn-°p∂ {]Jym-]\ {]kvXm-h\ ]c-ntim-[n-°mw.

employee *eptr;

ChnsS eptr F∂ t]mbn‚-dn\v Hcp employee kv{SIvN-dns‚ A{U v

Dƒs°m≈m≥v Ignbpw. C\n Xmsg sImSpØ {]kvXm-h\ {i≤n-°p-I.

eptr = new employee;

Cu hmNIw 23 ss_‰v saΩdn \o°n-h-bv°p-Ibpw sNøp-Ibpw AXns‚ t_kv

A{U v eptr F∂ t]mbn‚-dn¬ tiJ-cn-°p-Ibpw sNøpw. Nn{Xw 1.11 ¬ C°mcyw

hnh-cn-°p-∂p.

\nß-fpsS ]ptcm-KXn Adnbmw

1. ssU\m-anIv Asd F∂m¬ F¥v?

2. Hcp Asd-bnse H∂m-asØ semt°-js‚ hnem-ksØ _______
----- F∂v ]d-bp∂p.

3. arr Hcp C‚n-P¿ Asd-bm-sW-¶n¬ Xmsg sImSpØhbn¬

sXt‰Xv?

a. cout<<arr; b. arr++; c. cout<<*(arr+1);
d. cin>>arr; e. arr=1500; f. cout<<*arr * 2;

4. 10 ]pkvX-I-ß-fpsS t]cp-Iƒ t]mbn‚-d¿ D]-tbm-Kn®v kqNn-∏n°m-

\p-ff C++ {]Jym-]\ {]kvXm-h\ Fgp-Xp-I.

5. Hcp t]mbn‚¿ {]Jym-]n®v AXn¬ \nß-fpsS t]cv {]mcw` hne-

bm-bn- tN¿°p-I.
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kv{SIvN¿ AwK-ßsf Xmsg sImSpØ hn[-amWv D]tbmKn°p∂-Xv F∂v \ap-°-

dnbmw.

structure_variable.element_name

ecode, ename, salary F∂o AwK-ßsf D]-tbm-Kn-°m≥ \ap°v ChnsS

kv{SIvN¿ thcn-b-_nƒ C√. eptr F∂ t]mbn‚dn-eq-sS-bmWv Chsb D]-tbm-

Knt°≠-Xv. CXns‚ hmIyLS\ NphsS tN¿°p-∂p.

structure_pointer->element_name

{i≤n-°p-I, kv{SIvN¿ t]mbn‚dpw AwK-ßfpw "->' Hm∏-td-‰-dn-eqsS "->' _‘n-∏n-

°-s∏-´n-cn-°p-∂p. Cu Hm∏-td-‰¿ "-' \p ]pdsI ">' Nn”w IqSn D]-tbm-Kn-®mWv

Fgp-Xp-∂-Xv. NphsS sImSpØ {]kvXm-h-\Iƒ Nn{Xw 1.11 se kv{SIvN¿ AwK-ßsf

BIvkkv sNøm-≥ D]-tbm-Kn-°mw.

eptr->ecode = 657346; //employee code \v hne \¬Ip∂p

gets(eptr->ename); //employee bpsS t]cv C≥]p v́ sNøp∂p

cin>> eptr->salaray; //employee bpw kmedn C≥]p v́ sNøp∂p

cout<< eptr->salary * 0.12; //kme-dn-bpsS 12% {]Z¿in-∏n-°p∂p

1.3.1 F∂ `mK-Øn¬ \Ωƒ cx_ptr F∂ t]mbn‚¿ thcn-b-

_nƒ complex ssS∏v kv{SIvN-dn¬ D]-tbm-Kn-®p. Hcp complex

\º¿ C≥]p´v sNbvXv AXns\ bYm¿Y cq]-Øn¬ {]Z¿in-

∏n°m-\p-ff C++ {]kvXm-h-\Iƒ kv{SIvN¿ t]mbn‚¿

D]tbmKn®v Fgp-Xp-I.
\ap°v sNømw

Nn{Xw 1.11: employee ssS∏v Um‰-bpsS ssU\m-anIv Atem-t°-j≥

\ap°v Hcp ]pXnb AwKsØ Iq´n-t®¿ØpsIm≠v employee kv{SIvN-dns\ ]cn-

jv°-cn-°mw.

struct employee

{

int ecode;

char ename[15];

float salary;

int *ip;

};
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Xo¿®-bmbpw ip F∂ AwKw Hcp C‚n-P¿ t]mbn‚-dmWv. CXn\v Hcp C‚n-P¿

ÿm\Øns‚ hnemkw kq£n°mw. NphsS sImSpØ {]kvXm-h-\Iƒ t]mbn‚-

d¿ ip bpsS D]-tbmKw hnh-cn-°p-∂p.

eptr->ip = new int(5); /* ssU\m-anIv Atem-t°-j≥ \SØn ip sb

Hcp C‚n-P¿ semt°-j-\p-ambn _‘n-∏n®v AXn¬ 5 tiJ-cn-°p-∂p */ .

cout << *(eptr->ip); // 5 F∂ hne {]Z¿in-∏n°p∂p

int n = eptr->*ip+1; // 5 t\mSv 1 Iq´n n ¬ tiJ-cn-°p∂p

t\m°pI ip  t]mbn‚ v sNøp∂ hne c≠v coXn -bn¬ ]pd-sØ-Sp -°mw.

*(eptr->ip) As√¶n¬ eptr->*ip. Hcp kv{SIv®-dn\v GXv XcØn-ep-ff t]mbn‚-

dn-t\bpw AwK-ß-fm-°mw. thW-sa-¶n¬ Hcp kv{SIvN-dns‚ XcØn¬ Xs∂bpff

t]mbn‚-dns\ AXn\v AwK-am-°mw.

struct employee

{

int ecode;

char ename[15];

float salary;

employee *ep;

};

Ct∏mƒ kv{SIvN¿ employee sb kzbw kqNnX kv{SIvN¿ (Self referential struc-
ture) F∂v hnfn-°p-∂p. CXns\°pdn®v \ap°v hni-Z-ambn N¿® sNømw.

kzbw kqNnX kv{SIvN¿ (Self referential structure)
kzbw kqNnX kv{SIvN¿ Hcp {]tXyI Xcw kv{SIv®-dm-Wv. CXn¬ CtX kv{SIvN¿

XcØn-ep-ff Hcp t]mbn‚¿ thcn-b-_nƒ D≠m-bn-cn-°pw. Cu t]mbn‚n\v CtX

t]mep-ff as‰mcp kv{SIvN-dn-te°v t]mbn‚ v sNømw. Cßs\ \n¿an-°p-∂ IÆn

F{X thW-sa-¶nepw Zo¿Ln-∏n-°mw. Nn{Xw 1.12 Cu Bibw hnh-cn-°p-∂p.

ep F∂ AwKw employee

XcØn-ep≈ t]mbn‚¿ BWv.

Nn{Xw 1.12: Hcp employee kv{SIvN¿ as‰m-∂ns\ t]mbn‚ v sNøp-∂p

"Sunil" F∂ Fwtπmbn "Anil" F∂ Fwtπm-bnsb t]mbn‚ v sNøp-∂p. Abm-

fpsS tS_nƒ \º¿ 12 BWv. "Anil" t]mbn‚ v sNøp-∂Xv "Nisha" F∂ Fwtπm-

bn-sb-bm-Wv CXv XpS-cp-∂p.

C, C++ `mj-Ifn¬ en¶vUvenÃv, {So XpS-ßnb Ub-\m-anIv Um‰m kv{SIvN-dp-I-fpsS

\n¿am-W-Øn\v klm-b-I-amb Hcp {][m\ Sqƒ BWv kzbw kqNnX kv{SIvN¿.

t{]m{Kmans‚ {]h¿Ø\ ka-bØv \o°n hbv°p∂ saΩdn ÿm\-ß-fnse Um‰-

bpsS Iq´sØ ssU\m-anIv Um‰m kv{SIvN¿ F∂p hnfn-°p-∂p. en¶vUv enÃv Um‰m-

kv{S-IvN-dn-s\-°p-dn®v IqSp-X-embn A[ymbw 3 ¬ N¿® sNøp-∂p.
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\ap°v kw{Kln°mw

C++ se \qX-\-amb Um‰mXcßsf Ipdn®v \mw N¿®v sNbvXp. {Kq∏v Um‰sb Hcp

t]cn¬ {]Xn-\n-[m\w sNøm≥ kv{SIvN¿ Um‰mXcw D]-tbm-Kn-®p. kv{SIvN¿ AwK-

ßsf tUm v́ Hm∏-td-‰dn (.) eqsS D]-tbm-Kn-°p-∂Xv \mw N¿® sNbvXp. t]mbn‚-

¿ {]tXyI Um‰m Xcw BsW∂v a\- n-em-°n. t]mbn‚-dp-ambn _‘-s∏´ Hm∏-td-

j-\p-Iƒ ]Z-{]-tbm-KØns‚ klm-b-tØmsS hnh-cn-®p. ssU\m-anIv saΩdn Atem-

t°-j≥ F∂ Bi-b-hpw, Bh-iy-amb Hm∏-td-‰-dp-Ifpw t\ -́ßfpw N¿® sNbvXp.

Asdbpw t]mbn‚dpw XΩn-ep-ff _‘w hnh-cn-®p. kv{SnMv Um‰ t]mbn‚-dn-eqsS

D]-tbm-Kn-°p-∂Xpw t]mbn‚-dn-t\bpw kv{SIvN-dn-t\bpw _‘n-∏n-°p∂ hn[hpw a\-

 n-em-°n. Cu A[ym-b-Øn¬ ]Tn® ]e Imcy-ßfpw A[ymbw ˛ 3 ]Tn-°p-∂-Xn--

\p≈ ASn-ÿm-\-ambn D]-tbm-Kn-°mw.

\ap°v ]cn-ioen°mw

1. sSen-t^m¨ hcn°mcs‚ hnh-c-ßƒ AS-ßp∂ Hcp kv{SIvN¿ \n¿h-Nn-°p-I.

AXn¬ t]cv, sSen-t^m¨ \º¿ F∂o AwK-ßƒ D≠m-bn-cn-°-Ww. CXp-]-

tbm-Kn®v t]cv \¬In-bm¬ \º¿ Xcp-∂Xpw, As√-¶n¬ \º¿ \¬In-bm¬

t]cv Xcp-∂-Xp-amb Hcp sa\p \nb-{¥n-X-amb C++ t{]m{Kmw Xbm-dm-°p-I.

2. Hcp _m¶nse D]-t`m-‡m-hns‚ hnh-c-ßƒ AS-ßp∂ kv{SIvN¿ \n¿h-Nn-°p-

I. A°u≠v \º¿, t]cv, A°u≠v Hm∏-WnwKv Xob-Xn, _me≥kv F∂o

hnh-c-ßƒ D≠m-bn-cn-°Ww. CXp-]-tbm-Kn®v sUt∏m-kn-‰v, hnt{Um, hyq F∂o

{]hr-Øn-Iƒ \S-Øm-\m-h-iy-amb Hcp sa\p \nb-{¥nX t{]m{Kmw Xbm-dm-°p-

I. sUt∏m-kn‰pw hnt{Um-hepw \S-°p-tºmƒ _me≥kv kwJy-bn¬ am‰w hc-

Ww. A°u-≠n¬ an\naw _me≥kmbn Rs. 1000/- D≠m-bn-cn-°-Ww (A°u≠v

Hm∏-WnwKv Xob-Xn s\sÃUv kv{SIvNdmbn Dƒs∏SpØmw).

3. hnZym¿Yn-Iƒ°v Iºyq-́ ¿ kb≥kn¬ In´nb TE kvtIm¿ Ah-tcm-lW {Ia-

Øn¬ {Iao-I-cn-°p∂Xn\p t]mbn‚¿ D]-tbm-Kn®v Hcp C++ t{]m{Kmw Fgp-

XpI.

4. Iymc-IvS¿ t]mbn‚¿ D]-tbm-Kn-®v C≥]p v́ sNbvX Hcp kv{SnMv ]men≥t{Umw

BtWm A√tbm F∂v ]cn-tim-[n-°m-\p-ff Hcp C++ t{]m{Kmw Xbm-dm-°p-I.

5. t]mbn‚¿ D]-tbm-Kn-®v, \nß-fpsS ¢m nse F√m Ip´n-I-fp-sSbpw t]cp-Iƒ

C≥]p´v sNøp-I. CXn¬ \n∂pw Hcp tdmƒ enÃv \n¿an-°p-I. Cu enÃn¬

t]cp-Iƒ A£-c-ame {Ia-Ønepw tdmƒ \º¿ 1, 2, 3 ... F∂ {Ia-Ønepw

hcWw.

6. cPn-Ã¿ \º¿, t]cv, Bdv hnj-b-Ønse CE am¿°-pIƒ F∂o hnh-c-ßƒ AS-

ßp∂ Hcp student kv{SIvN¿ \n¿h-Nn-°p-I. kv{SIvN¿ t]mbn‚¿ D]-tbm-Kn®v

Cu hnh-c-ßƒ C≥]p v́ sNøm\pw cPn-Ã¿ \º¿, t]cv, kn.C. am¿°p-I-fpsS

XpI F∂nh {]Z¿in-∏n°m\pw th≠ t{]m{Kmw Fgp-Xp-I.
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 \ap°v hne-bn-cpØmw

1. C++ se Asdbpw kv{SIvNdpw Xmc-Xayw sNøp-I.

2. Xmsg sImSpØncn-°p∂ kv{SIvN¿ \n¿h-N-\-Ønse sX‰p-Iƒ Is≠Øn

AXn\p≈ Imc-W-sa-gp-XpI.

struct
{

int roll, age;
float fee=1000;

};

3. Xmsg sImSpØncn-°p∂ kv{SIvN¿ \n¿h-N\w hmbn®v tNmZy-ßƒ°v DØcw

Fgp-Xp-I.

struct book

{
int book_no;

char bk_name[20];

struct
{

short dd;
short mm;

short yy;
}dt_of_purchase;

float price;
};

a. Cu kv{SIvN-dnse hnh-c-ßƒ kqNn-∏n°m≥ book ssS∏n¬ Hcp thcn-b-

_nƒ {]Jym-]n°m-\p-ff C++ {]kvXm-h\ Fgp-Xp-I. thcn-b-_n-fn\v F{X

saΩdn Bh-iy-ap-≠v. \ymbo-I-cn-°p-I.

b. \nß-fpsS Iºyq-́ ¿ kb≥kv sSIvÃv _p°ns‚ hnh-c-ßƒ D]-tbm-Kn®v

Cu kv{SIvNdn\v {]mcw`hne \¬Im-\p≈ C++ {]kvXm-h\

Fgp-Xp-I.

c. book s‚ hnh-c-ßƒ {]Z¿in-∏n°m≥ Bh-iy-amb C++ {]kvXm-h-\Iƒ

Fgp-Xp-I.

d. ""AI-Øp-ff kv{SIvN¿ SmKns‚ A`mhw Hcp sX‰pw hcp-Øp-∂n√'' ˛ Cu

hmNIw icn-tbm sXt‰m F∂v ImcWklnXw ka¿Yn-°p-I.

4. ""kv{SIvN¿ Hcp D]-t`m-‡y-\n¿h-NnX Um‰m-X-camWv'' ˛ DZm-l-cW klnXw

ka¿Yn-°p-I.
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5. Xmsg sImSpØncn-°p∂ hmN-I-ßƒ hmbn-°pI:
i. C++ ¬ kv{SIvN¿ \n¿h-Nn-°p-tºmƒ SmKv Hgn-hm-°mw.

ii. Hcp kv{SIvN¿ thcn-b-_n-fnse Um‰ as‰mcp kv{SIvN¿ thcn-b-_n-fn-

te°v tIm∏n sNø-W-sa-¶n¬ c≠v kv{SIv®¿ thcn-b-_n-fp-Ifpw Htc

SmKn¬ \n¿h-Nn-®n-cn-°-Ww.

iii. kv{SIvN¿ AwK-ßsf structure_name.element F∂ coXn-bn-emWv kqNn-

∏n°p-∂Xv.

iv. Hcp kv{SIvNdn\v as‰mcp kv{SIvN-dns\ Dƒs°m-ffmw.

C\n Xmsg- sImSp-Ø-h-bn¬ icn-bm-bXv Xnc-s™-Sp-°p-I.

a. (i) Dw (ii) Dw hmN-I-ßƒ icnbmWv

b. (ii) Dw (iv) Dw hmN-I-ßƒ icnbmWv

c. (i) Dw, (ii) Dw, (iv) Dw hmN-I-ßƒ icnbmWv

d. F√m hmN-I-ßfpw icnbmWv

6. NphsS tN¿Øncn-°p∂ C++ {]kvXm-h-\Iƒ hmbn-°p-I.

int * p, a=5;

p=&a;

a. p F∂ thcn-b-_n-fns‚ {]tXy-IXsb¥v?

b. c≠m-asØ hmNIw {]h¿Øn-∏n-®-Xn\ptijw p bpsS D≈-S°w F¥m-

bn-cn-°pw.

c. *p+1, *(p+1) F∂o ]Z-{]-tbm-Kßƒ Fßs\ hyXym-k-s∏-́ n-cn°p∂p?

7. NphsS sImSpØncn-°p∂ C++ t{]m{Kmw iI-e-Ønse sX‰v I≠p]nSn®v Imc-

W-sa-gp-Xp-I.

int *p,*q, a=5;
float b=2;

p=&a;
q=&b;

cout<<p<<*p<<*a;

if (p<q)cout<<p;
cout<<*p * a;

8. Hcp t{]m{Kmw Xbm-dm-°p-tºmƒ ssU\m-anIv Atem-t°-j≥ coXn D]-tbm-Kn-

®p. F∂m¬ delete Hm∏-td-‰¿ D]-tbm-Kn-®p-ff hmNIw B t{]m{Km-an¬ C√m-

bn-cp-∂p. CXv krjvSn-°p∂ {]iv\w hnh-cn-°p-I.
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9. Xmsg sImSpØncn-°p∂ C++ {]kvXm-h-\Iƒ hmbn®v tNmZy-ßƒ°v DØ-c-

sa-gp-Xp-I.

int mark[] = {34, 12, 25, 56, 38};
int *p = mark;

a. p bpsS hnesb¥v

b. *p + *(ar+2) F∂ ]Z-{]-tbm-K-Øns‚ hne F¥mWvv?

c. ar++; F∂ hmNIw sX‰mWv ˛ F¥p-sIm≠v? CXv p++; F∂ hmN-I-

Øn¬ \n∂pw Fßs\ hyXym-k-s∏-́ n-cn-°p-∂p.

10. Xmsg sImSpØncn-°p∂ t{]m{Kmw iIe-Øns‚ {]h¿Ø\w hnh-cn®v Hu v́]p v́

Is≠Øp-I.

char *str = "Tobacco Kills";
for (int i=0; str[i]!='\0'; i++)

if (i>8)
*(str+i) = toupper(*(str+i));

cout<<str;

11. Xmsg sImSpØ C++ {]kvXm-h-\Iƒ {i≤n-°p-I.

int ar[] = {14, 29, 32, 63, 30};

NphsS tN¿Ø-h-bn¬ Hcp hmNIw 32 F∂ AwKsØ \¬Ip-∂n-√. GXm-

WXv?

a. ar[2] b. ar[*ar%3] c.  *ar+2 d. *(ar+2)
12. new, delete F∂o Hm∏-td-‰-dp-I-fpsS {]h¿Ø-\-ßƒ DZm-l-cW klnXw

hnh-cn-°p-I.

13. saΩdn eo°v F∂m-se¥v? F¥mWv CXn\v ImcWw? Cu kml-Ncyw Fßs\

Hgn-hm°mw?

14. NphsS sImSpØncn-°p∂ {]kvXm-h-\Iƒ Xmc-Xayw sNøp-I.

int a=5;

int *a=new int(5);

15. NphsS sImSpØncn-°p∂ kv{SIvN¿ \n¿h-N\w hmbn®v tNmZy-ßƒ°v DØ-c-

sa-gp-Xp-I.

struct sample

{
int num;

char *str;
} *sptr;
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a. sample Um‰m XcØnse Hcp semt°-j-\n¬ ssU\m-anIv Atem-t°-

j≥ \SØn A{U v sptr ¬ tiJ-cn-°m≥ th≠ C++ {]kvXm-h\ Fgp-

Xp-I.

b. sptr t]mbn‚ v sNøp∂ saΩdn ÿm\-tØ°v Um‰ C≥]p v́ sNøm-\p-

ff C++ {]kvXm-h-\Iƒ Fgp-Xp-I.

c. Cu kv{SIvNdns\ kzbw kqNnX kv{SIvN-dmbn \ho-I-cn-°p-I.


