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Data Structure

Data StructureData Structure

•	•	 Data structureData structure fdlh dEI;wVj flLVe esa MkVk dks LVksj rFkk O;ofLFkr  fdlh dEI;wVj flLVe esa MkVk dks LVksj rFkk O;ofLFkr (organize)(organize) djus dk  djus dk 
,d rjhdk gksrk gS A ftlls fd ge MkVk dk vklkuh ls bLrseky dj ldsa A vFkkZr~ MkVk dks bl ,d rjhdk gksrk gS A ftlls fd ge MkVk dk vklkuh ls bLrseky dj ldsa A vFkkZr~ MkVk dks bl 
izdkj LVksj rFkk izdkj LVksj rFkk organizeorganize fd;k tkrk gS fd mldks ckn esa fdlh Hkh le; vklkuh  fd;k tkrk gS fd mldks ckn esa fdlh Hkh le; vklkuh accessaccess ls  ls 
fd;k tk ldsa Afd;k tk ldsa A

•	•	 MkVk LVªDpj MkVk LVªDpj C, C++, JavaC, C++, Java dh rjg dksbZ  dh rjg dksbZ programmingprogramming Hkk"kk ugha gS cfYd ;g  Hkk"kk ugha gS cfYd ;g algorithmsalgorithms  
dk ,d dk ,d set set gS ftldk iz;ksx ge gS ftldk iz;ksx ge programming languagesprogramming languages es  es datadata dks  dks structurestructure djus ds  djus ds 
fy, djrs gS Afy, djrs gS A

•	•	 Data structureData structure cgqr lkjsa  cgqr lkjsa computer science algorithmscomputer science algorithms dk ,d eq[; Hkkx gS ftlds n~okjk  dk ,d eq[; Hkkx gS ftlds n~okjk 
programmers programmers MkVk dks vPNs <ax ls MkVk dks vPNs <ax ls handle handle dj ldrs gSA ;g dj ldrs gSA ;g programprogram ;k  ;k software software dh dh 
performance performance dksdks  csgrj djus esa cgqr gh vge Hkwfedk fuHkkrk gS Acsgrj djus esa cgqr gh vge Hkwfedk fuHkkrk gS A

Data structureData structure nks izdkj ds gksrs gS& nks izdkj ds gksrs gS&

1-	1-	 PrimitivePrimitive MkVk LVªDpj MkVk LVªDpj

2-	2-	 Non-PrimitiveNon-Primitive MkVk LVªDpj MkVk LVªDpj

1-	� 1-	� PrimitivePrimitive MkVk LVªDpjS&  MkVk LVªDpjS& Primitive Primitive MkVk LVªDpj og MkVk LVªDpj gksrk gS ftls MkVk LVªDpj og MkVk LVªDpj gksrk gS ftls directdirect gh  gh 
e'khu e'khu instructions instructions lsls operate  operate fd;k tk ldrk gS A vFkkZr ;g flLVe rFkk ds fd;k tk ldrk gS A vFkkZr ;g flLVe rFkk ds compilercompiler n~okjk  n~okjk 
fMQkbu gksrk gS AfMQkbu gksrk gS A

2-	� 2-	� Non-PrimitiveNon-Primitive MkVk LVªDpjS&  MkVk LVªDpjS& PrimitivePrimitive MkVk LVªDpj og MkVk LVªDpj gksrk gS ftls  MkVk LVªDpj og MkVk LVªDpj gksrk gS ftls directdirect  
e'khu e'khu instructions instructions lsls operate  operate ugh fd;k tk ldrk gS A ;s MkVk LVªDpj ugh fd;k tk ldrk gS A ;s MkVk LVªDpj Primitive Primitive MkVk MkVk 
LVªDpj ls LVªDpj ls derived derived gksrs gS A gksrs gS A Non-PrimitiveNon-Primitive MkVk LVªDpj nks izdkj dk gksrk gS& MkVk LVªDpj nks izdkj dk gksrk gS&

	 1& 	 1& Linear Linear MkVk LVªDpjMkVk LVªDpj

	 2& 	 2& Non-linear Non-linear MkVk LVªDpjMkVk LVªDpj

MkVk LVªDpj dk oxhZdj.k&MkVk LVªDpj dk oxhZdj.k&

DATA STRUCTUREDATA STRUCTURE

Simple Data structuresSimple Data structures Compound Data structuresCompound Data structures

StructuresStructures
LinearLinear

StackStack QueueQueue TreeTreeLinked ListLinked List

Non-LinearNon-Linear
ArrayArray
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Data Structure

ljy MkVk LVªDpj ljy MkVk LVªDpj (Simple Data Structure)(Simple Data Structure)

•	•	 ;s vke rkSj ij fizfefVo MkVk VkbIl tSls bafVtlZ] fj;y] djSDVj] cwfy;u ls cuk;k tkrk gS A ;s vke rkSj ij fizfefVo MkVk VkbIl tSls bafVtlZ] fj;y] djSDVj] cwfy;u ls cuk;k tkrk gS A 
ljy  MkVk LVªDpj fuEufyf[kr nks izdkj ds gksrs gS&ljy  MkVk LVªDpj fuEufyf[kr nks izdkj ds gksrs gS&

	 1- ,sjs 	 1- ,sjs (Array)(Array)

	 2- LVªDpj 	 2- LVªDpj (Structure)(Structure)

;kSfxd MkVk LVªDpj ;kSfxd MkVk LVªDpj (Compound Data Structure)(Compound Data Structure)

ljy MkVk LVªDpj dks fofHkUu rjhdksa esa la;ksftr djds tfVy MkVk LVªDpj cuk;s tk ldrs gS A ;s ljy MkVk LVªDpj dks fofHkUu rjhdksa esa la;ksftr djds tfVy MkVk LVªDpj cuk;s tk ldrs gS A ;s 
fuEufyf[kr nks izdkj ds gksrs gS&fuEufyf[kr nks izdkj ds gksrs gS&

js[kh; MkVk LVªDpj js[kh; MkVk LVªDpj (Linear Data Structure)(Linear Data Structure)

;s ,dy Lrj ds MkVk LVªDpj gksrs gS A buds rRo ,d vuqdze ¼lhDosal½ cukrs gS blfy, bUgsa ;s ,dy Lrj ds MkVk LVªDpj gksrs gS A buds rRo ,d vuqdze ¼lhDosal½ cukrs gS blfy, bUgsa 
js[kh; MkVk LVªDpj dgrs gS Ajs[kh; MkVk LVªDpj dgrs gS A

;s fuEufyf[kr izdkj ds gksrs gS&;s fuEufyf[kr izdkj ds gksrs gS&

1- LVSd 1- LVSd (Stack)(Stack)

2- D;w fyad fyLV 2- D;w fyad fyLV (Queque linked list)(Queque linked list)

xSj js[kh; MkVk LVªDpj xSj js[kh; MkVk LVªDpj (Non-Linear Data Structure)(Non-Linear Data Structure)

;s cgqrLrjh; MkVk LVªDpj gksrs gSa A xSj js[kh; MkVk LVªDpj ds mnkgj.k Vªh vkSj xzkQ gSA;s cgqrLrjh; MkVk LVªDpj gksrs gSa A xSj js[kh; MkVk LVªDpj ds mnkgj.k Vªh vkSj xzkQ gSA

•	•	 MkVk LVªDpj ij vkWijs'ku& MkVk LVªDpj ij fd;s tkus okys cqfu;knh vkWijs'ku bl izdkj gS&MkVk LVªDpj ij vkWijs'ku& MkVk LVªDpj ij fd;s tkus okys cqfu;knh vkWijs'ku bl izdkj gS&
	x�	 buls'ku buls'ku (Insertion)(Insertion)& buls'kau dk vFkZ ,d MkVk LVªDpj es ,d u;s MkVk rRo dks tksMuk A& buls'kau dk vFkZ ,d MkVk LVªDpj es ,d u;s MkVk rRo dks tksMuk A

	x�	 fMfy'ku fMfy'ku (deletion)(deletion)& fMfy'ku dk vFkZ ,d MkVk LVªDpj es ,d MkVk rRo dks gVkuk ;fn & fMfy'ku dk vFkZ ,d MkVk LVªDpj es ,d MkVk rRo dks gVkuk ;fn 
og ekStwn gS Aog ekStwn gS A

	x�	 lpZ lpZ (Search)(Search)& ,d MkVk LVªDpj esa fufnZ"V MkVk rRo dks [kkstus dks lpZ dgrs gS A& ,d MkVk LVªDpj esa fufnZ"V MkVk rRo dks [kkstus dks lpZ dgrs gS A

	x�	 VªoflZ ax VªoflZ ax (Traversing)(Traversing)& ,d MkVk LVªDpj esa ekStwn lHkh MkVk rRoksa ds izlaLdj.k ¼izkslsflax½ & ,d MkVk LVªDpj esa ekStwn lHkh MkVk rRoksa ds izlaLdj.k ¼izkslsflax½ 
dks VªsoflZax dgrs gS Adks VªsoflZax dgrs gS A

	x�	 lksfVax ¼lksfVax ¼SortingSorting½& MkVk LVªDpj ds rRoksa dks ,d fufnZ"V Øe esa O;ofLFkr djus dks lksfVZax ½& MkVk LVªDpj ds rRoksa dks ,d fufnZ"V Øe esa O;ofLFkr djus dks lksfVZax 
dgrs gS Adgrs gS A

	x�	 eftZx ¼eftZx ¼MergingMerging½& nks ,d gh çdkj ds MkVk LVªDpj ds rRoksa dk la;kstu dj mlh çdkj ½& nks ,d gh çdkj ds MkVk LVªDpj ds rRoksa dk la;kstu dj mlh çdkj 
ds ,d u;s MkVk LVªDpj cukus dks eftZax dgrs gS A ds ,d u;s MkVk LVªDpj cukus dks eftZax dgrs gS A 
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 ,d ,Yxksfjne ,d fuf'pr iwoZfuèkkZfjr dk;Z dks iwjk djus ds fy,] baLVªD'ku ;k rdZ dk ,d ifjfer 

lsV gS] ftls Øe esa fy[kk x;k gSA  

 ,Yxksfjne iwjk dksM ;k çksxzke ugÈ gSA ;g flQZ ,d leL;k dk ewy rdZ ¼lekèkku½ gS] ftls ;k rks 

,d vukSipkfjd mPp Lrjh; fooj.k ds :i esa Pseudocode dksM ds :i esa ;k ¶ykspkVZ dk mi;ksx 

djds O;Dr fd;k tk ldrk gSA  

 çR;sd ,Yxksfjne dks fuEufyf[kr xq.kksa dks iwjk djuk pkfg, 

 

1. Input- There should be 0 or more inputs supplied externally to the algorithm. 
2. Output- There should be at least 1 output obtained. 
3. Definiteness- Every step of the algorithm should be clear and well defined. 
4. Finiteness- The algorithm should have finite number of steps. 
5. Correctness- Every step of the algorithm must generate a correct output. 

 

 ,d ,Yxksfjne dks dq'ky vkSj rst dgk tkrk gS] vxj bls fu"ikfnr djus esa de Vkbe yxrk gS 

vkSj de eseksjh Lisl dh [kir gksrh gSA ,d ,Yxksfjne dk çn'kZu fuEufyf[kr xq.kksa ds vkèkkj ij 

ekik tkrk gS & 

 Lisl d‚EIkysÇlVh 

 Vkbe d‚EIkysflVh 

 

Lisl tfVyrk ¼Space Complexity½  

 ,Yxksfjne ds fu"iknu ¼Execution½ ds nkSjku bLrseky dh tkus okyh vko';d eseksjh ;k Lisl dks 

Space Complexity dgrs gSaA 

 tc Multiple User ds fy, lhfer :i ls eseksjh miyCèk gks rc Space Complexity vko';d gks 

tkrh gSA 

 ,d ,Yxksfjne dh Space Complexity  dks Big O (O(n)) Notation ds }kjk O;Dr fd;k tkrk gSA 

 vkerkSj ij ,d ,Yxksfjne dks fuEu ?kVdksa ds fy, eseksjh dh vko';drk gksrh gS 

1. baLVªD”ku Lisl ¼Instruction Space½ & tc izksxzke fu"ikfnr ¼Execute½ gksrk gSA rc og tks 

eseksjh ;k Lisl mi;ksx esa ysrk gSA mls baLVªD”ku Lisl dgrs gSaA 

2. MkVk Lisl ¼Data Space½ & ;g lHkh dkWaLVsaV vkSj osfj,cy ekuksa dks LVksj djus ds fy, vko';d 

Lisl gSA 

 

le; tfVyrk ¼Time Complexity½  

 ;g izksxzke ds iw.kZ fu’iknu ¼Execution½ ds fy, vko';d le; dk çfrfufèkRo djus dk ,d rjhdk 

gS vFkkZRk~ ;g ,Yxksfjne ds }kjk viuh izkslsl dks iwjk djus esa yxus okys dqy le; dh ek=k gSA 

 ,Yxksfjne dh Vkbe tfVyrk dks lcls vfèkd O;Dr djus ds fy, Big O ladsru dk mi;ksx 

fd;k tkrk gSA  

 ,Yxksfjne dks fodflr djus dh çeq[k Jsf.k;k¡ ¼Categories½ Sort, Search, Insert, Delete, Update 

vkfn gSA 

 

Algorithm for Problem Solving 
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Example 1 

Write an algorithm and flowchart for printing number from 1 to 20.  

Algorithm - 

Step 1: Initialize X as 0, 

Step 2: Increment X by 1, 

Step 3: Print X, 

Step 4: If X is less than 20 then go back to step 2. 

Flowchart - 

 
 

 

Example 2 

Write an algorithm and draw the flowchart for finding the average of two 

numbers  

Algorithm - 

Step 1: input x 

Step 2: input y 
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Step 3: sum = x + y 

Step 4: average = sum/2 

Step 5: output average 

Flowchart - 

 
 

 

•	•	 ArrayArray ,d  ,d non-primitive non-primitive rFkkrFkk linear  linear MkVk LVªDpj gS tks fd ,dleku MkVk LVªDpj gS tks fd ,dleku (similar)(similar) MkVk  MkVk itemsitems  
dk lewg gksrk gS] vFkkZr~ ;g flQZ ,d gh izdkj ds MkVk dks gh LVksj djsxk ¼;k rks ;g flQZ dk lewg gksrk gS] vFkkZr~ ;g flQZ ,d gh izdkj ds MkVk dks gh LVksj djsxk ¼;k rks ;g flQZ 
lHkh lHkh integerinteger MkVk dks LVksj djsaxk ;k fQj lHkh  MkVk dks LVksj djsaxk ;k fQj lHkh floating pointfloating point dks½A dks½A

•	•	 Array Array MkVk LVªDpj dk iz;ksx MkVk vkWCtsDV~l ds lewg dks laxzfgr djus ds fy, fd;k tkrk gS AMkVk LVªDpj dk iz;ksx MkVk vkWCtsDV~l ds lewg dks laxzfgr djus ds fy, fd;k tkrk gS A

•	•	 "Array "Array ,d ,d staticstatic MkVk LVªDpj gS vFkkZr~ ge dsoy  MkVk LVªDpj gS vFkkZr~ ge dsoy compile timecompile time esa gh eseksjh dks  esa gh eseksjh dks allocateallocate  
dj ldrs gS vkSj bls dj ldrs gS vkSj bls run-timerun-time esa cny ugha ldrs gS A** esa cny ugha ldrs gS A**

5
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Data Structure

,sjs ds izdkj ,sjs ds izdkj (Types of array) (Types of array) 

Array Array fuEufyf[kr rhu izdkj ds gksrs gS&fuEufyf[kr rhu izdkj ds gksrs gS&

1.	 One dimensional array1.	 One dimensional array

2.	 Two dimensional array2.	 Two dimensional array

3.	 Multi dimensional array3.	 Multi dimensional array

One Dimensional (1-D) ArraysOne Dimensional (1-D) Arrays

•	•	 og og arraysarrays ftles flQZ ,d  ftles flQZ ,d subscriptsubscript gksrh gS mls  gksrh gS mls one dimensional arrayone dimensional array dgrs gS A bldk  dgrs gS A bldk 
iz;ksx iz;ksx linearlinear :i esa MkVk dks LVksj djus ds fy, fd;k tkrk gS A :i esa MkVk dks LVksj djus ds fy, fd;k tkrk gS A

,d vk;keh ,sjs dh ?kks"k.kk ¼fMDysjs'ku½,d vk;keh ,sjs dh ?kks"k.kk ¼fMDysjs'ku½

•	•	 fdlh Hkh vU; oSfj,cy dh rjg] ,sjs dks Hkh mi;ksx ls igys fMDys;j fd;k tkuk pkfg, rkfd fdlh Hkh vU; oSfj,cy dh rjg] ,sjs dks Hkh mi;ksx ls igys fMDys;j fd;k tkuk pkfg, rkfd 
dEikbyj muds fy, eseksjh esa Lisl vkaofVr dj lds A ,sjs dks fuEu izdkj ls fMDys;j fd;k dEikbyj muds fy, eseksjh esa Lisl vkaofVr dj lds A ,sjs dks fuEu izdkj ls fMDys;j fd;k 
tkrk gS &tkrk gS &

type variable-name type variable-name [[sizesize]]

mnkgj.k&mnkgj.k&

int grouptint groupt[[1010]];;

float heightfloat height[[5050]];;

char namechar name[[1010]];;

Vkbi ,sjs esa laxzfgr gksus okys rRoksa ds izdkj dks crkrk gS tSls fd Vkbi ,sjs esa laxzfgr gksus okys rRoksa ds izdkj dks crkrk gS tSls fd int, floatint, float vkSj  vkSj charchar ,oa oSfj,cy  ,oa oSfj,cy 
use ,sjs ds uke dks crkrk gStSls fd use ,sjs ds uke dks crkrk gStSls fd height, groupheight, group vkSj  vkSj namename gS lkbZt ,sjs esa lxzafgr fd;s tk  gS lkbZt ,sjs esa lxzafgr fd;s tk 
ldus okys rRoksa fd vf/kdre la[;k dks bafxr djrk gS A lh izksxzfeax Hkk"kk] djsDVj LVªhax dh djsDVj ldus okys rRoksa fd vf/kdre la[;k dks bafxr djrk gS A lh izksxzfeax Hkk"kk] djsDVj LVªhax dh djsDVj 
ds ,sjs ds :i esa gh izca/k djrk gS Ads ,sjs ds :i esa gh izca/k djrk gS A
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Data Structure

,dy ;k ,d vk;keh ,sjs dk izkjaHk,dy ;k ,d vk;keh ,sjs dk izkjaHk

,d ,sjs ds fMDysjs'ku ds ckn mlds rRo izkajHk fd;s tkrs gS lh izksxzkfeax esa ,d ,sjs fuEu pj.kksa esa ,d ,sjs ds fMDysjs'ku ds ckn mlds rRo izkajHk fd;s tkrs gS lh izksxzkfeax esa ,d ,sjs fuEu pj.kksa esa 
izkjaHk fd;k tk ldrk gS&izkjaHk fd;k tk ldrk gS&

•	•	 daikby Vkbedaikby Vkbe

•	•	 ju Vkbeju Vkbe

•	•	 daikbyVkbe izkjaHk& tc ,d ,sjs ds fMDysjs'ku ds lkFk mls izkjaHk fd;k tkrk gS rks ,sjs fuEu daikbyVkbe izkjaHk& tc ,d ,sjs ds fMDysjs'ku ds lkFk mls izkjaHk fd;k tkrk gS rks ,sjs fuEu 
izdkj ls izkjaHkgksxk izdkj ls izkjaHkgksxk :type array-name :type array-name [[sizesize]] =  = {{list of valueslist of values}};;

fyLV esa ekuks dks dksek ls vyx fd;k tkrk gS mngkj.k ds fy,fyLV esa ekuks dks dksek ls vyx fd;k tkrk gS mngkj.k ds fy,

int number int number [[33]] =  = {{0, 5, 40, 5, 4}};;

Åij fn, x, LVsVesaV es 3 vkdkj dk ,d uacj uke dk ,sjs gS vkSj gj rRo dks oSY;w vkoafVr  Åij fn, x, LVsVesaV es 3 vkdkj dk ,d uacj uke dk ,sjs gS vkSj gj rRo dks oSY;w vkoafVr  
gksxh Agksxh A fyLV esa oSY;w dh la[;k ,sjs lkbt dh rqyuk esa de gS] rks ;g dsoy dqN ,sjs rRoks dks oSY;w  fyLV esa oSY;w dh la[;k ,sjs lkbt dh rqyuk esa de gS] rks ;g dsoy dqN ,sjs rRoks dks oSY;w 
vkoafVr djsxk A 'ks"k rRoksa dks Lopkfyr :i ls 'kwU; vkoafVr gks tk;sxk AvkoafVr djsxk A 'ks"k rRoksa dks Lopkfyr :i ls 'kwU; vkoafVr gks tk;sxk A

;fn j[ksa] ;fn ?kksf"kr vkdkj dh rquyk esa vf/kd oSY;w gS] rks ,d =qfV dk mRiknu gksxk A;fn j[ksa] ;fn ?kksf"kr vkdkj dh rquyk esa vf/kd oSY;w gS] rks ,d =qfV dk mRiknu gksxk A

•	•	 ju Vkbe izkjaHk&ju Vkbe izkjaHk& ,d ,sjs dks Li"V :i ls pykus ds fy, ju Vkbe vkajHk fd;k tk ldrk   ,d ,sjs dks Li"V :i ls pykus ds fy, ju Vkbe vkajHk fd;k tk ldrk  
gS A mnkgj.k ds fy, fuEufyf[kr lh izksxzke ds [kaM ij fopkj djsa AgS A mnkgj.k ds fy, fuEufyf[kr lh izksxzke ds [kaM ij fopkj djsa A

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

{{

scanf("scanf("%%d"; &xd"; &x[[ii]]););

}}

,d vk;keh ,sjs dk izksxzke&,d vk;keh ,sjs dk izksxzke&

/ * / * ,sjs esa rRoks dks LVksj djus vkSj fizaV djus ds fy, ljy ,sjs esa rRoks dks LVksj djus vkSj fizaV djus ds fy, ljy CC izksxzke  izksxzke * / * / 

		  #include 		  #include <<stdio.hstdio.h>>

		  void main()		  void main()

	 	 {	 	 {

int array int array [[55]],i;,i;

			   printf("Enter 5 numbers to stores them in array 			   printf("Enter 5 numbers to stores them in array \\n");n");
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		  for(i=0;i		  for(i=0;i<<5;i++)5;i++)

	 	 {	 	 {

			   scanf("			   scanf("%%d"; &arrayd"; &array[[ii]]););

	 	 }	 	 }

			   print("Element in the array are -			   print("Element in the array are -\\n n \\n");n");

		  for(i=0;i		  for(i=0;i<<5;i++)5;i++)

	 	 {	 	 {

			   print("Element stored at a 			   print("Element stored at a [% [% dd]]==% % dd\\n", i,arrayn", i,array[[ii]]););

	 	 }	 	 }

			   getch();			   getch();

	 	 }	 	 }

buiqV buiqV (Input)- Enter 5 elements in the array- 23 45 32 25 45(Input)- Enter 5 elements in the array- 23 45 32 25 45

vkmViqV vkmViqV (Output)- Elements in the array are-(Output)- Elements in the array are-

Element stored at a Element stored at a [[00]]-23-23

Element stored at a Element stored at a [[11]]-45-45

Element stored at a Element stored at a [[22]]-32-32

Element stored at a Element stored at a [[33]]-25-25

Element stored at a Element stored at a [[44]]-45-45

Two dimensional (2-D) ArraysTwo dimensional (2-D) Arrays

•	•	 og og arrayarray ftlesa nks  ftlesa nks subscriptsubscript gksrh gS mls  gksrh gS mls two dimensional arraytwo dimensional array dgrs gS A  dgrs gS A two dimensional two dimensional 

arraysarrays dks  dks matrixmatrix rFkk  rFkk tabletable Hkh dgrs gS A Hkh dgrs gS A
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nks vk;keh ¼2Mh½ ,sjs dk izkjaHk nks vk;keh ¼2Mh½ ,sjs dk izkjaHk 

,d vk;keh ,sjs dh rjg] 2Mh ,sjs dks Hkh nksuksa izdkj ¼daikby Vkbe o ju Vkbe½ ls izkjaHk fd;k ,d vk;keh ,sjs dh rjg] 2Mh ,sjs dks Hkh nksuksa izdkj ¼daikby Vkbe o ju Vkbe½ ls izkjaHk fd;k 
tk ldrk gStk ldrk gS

•	•	 daikby Vkbe vkjaHkhdj.k&daikby Vkbe vkjaHkhdj.k& tc ,d ,sjs ds fMDysjs'ku ds lkFk mls izkjaHk fd;k tkrk gS rks nks  tc ,d ,sjs ds fMDysjs'ku ds lkFk mls izkjaHk fd;k tkrk gS rks nks 
vk;keh ,sjs fuEu izdkj ls izkjaHkgksxk %vk;keh ,sjs fuEu izdkj ls izkjaHkgksxk %

	 int table-	 int table-[[22][][33]] =  = {{

	 {	 {0, 2, 50, 2, 5}}

	 {	 {1, 3, 01, 3, 0}}

	 };	 };

•	•	 ju Vkbe vkjaHkhdj.k& ,d ,sjs dks Li"V :i ls pykus ds fy, ju Vkbe vkjaHk fd;k tk ldrk ju Vkbe vkjaHkhdj.k& ,d ,sjs dks Li"V :i ls pykus ds fy, ju Vkbe vkjaHk fd;k tk ldrk 
gS A nks vk;keh ,sjs dks ywi LVªDpj dh enn ls vkjEHk djrs gS A nks ywi LVªDpj mi;ksx esa yh gS A nks vk;keh ,sjs dks ywi LVªDpj dh enn ls vkjEHk djrs gS A nks ywi LVªDpj mi;ksx esa yh 
tkrh gS A ftlesa vkmVj ywi ifDar ds fy, ,oa buj ywi dkWye ds mi;ksx esa vkrh gS A mnkgj.k tkrh gS A ftlesa vkmVj ywi ifDar ds fy, ,oa buj ywi dkWye ds mi;ksx esa vkrh gS A mnkgj.k 
ds fy, fuEufyf[kr lh izksxzke ds [kaM ij fopkj djsa Ads fy, fuEufyf[kr lh izksxzke ds [kaM ij fopkj djsa A

for(i=0;ifor(i=0;i<<3;i++)3;i++)

{{

for(j=0;jfor(j=0;j<<3;j++)3;j++)

}}

scanf("scanf("%%d"; &ard"; &ar[[ii] [] [jj]]););

9



Data Structure

}}

}}

2Mh ,sjs dk izksxzke2Mh ,sjs dk izksxzke

/ * / * 2&Mh ,sjs dk lh izksxzke 2&Mh ,sjs dk lh izksxzke * / * / 

			   #include 			   #include <<stdio.hstdio.h>>

			   #include 			   #include <<stdio.hstdio.h>>

			   void main()			   void main()

	 	 {	 	 {

			   int array 			   int array [[33] [] [33]],i,j,count=0;,i,j,count=0;

			  			   / */ *Run time Initilization Run time Initilization **//

		  for(i=1;i		  for(i=1;i<<3;i++)3;i++)

				   				    {{

		  for(j=1;j		  for(j=1;j<<3;j++)3;j++)

	 	 {	 	 {

	 		 	 count++;count++;

		  array		  array[[ii] [] [jj] ] =count;=count;

		  print("		  print("% % dd\\t",arrayt",array[[ii] [] [jj]]););

	 	 }	 	 }

		  print("		  print("\\n");n");

	 	 }	 	 }

			   getch();			   getch();

		 		  }}

	 		 	 Output-Output-
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		  1  2  3		  1  2  3

		  4  5  6		  4  5  6

		  7  8  9		  7  8  9

Multi dimensional ArraysMulti dimensional Arrays

og og arrayarray ftlesa nks ls T;knk  ftlesa nks ls T;knk subscriptsubscript gksrh gS og  gksrh gS og multi-dimensional arraymulti-dimensional array dgykrk gS A dgykrk gS A

•	•	 cgq vk;keh ,sjs&cgq vk;keh ,sjs& ,sjs dk ,sjs ,d cgqvk;keh ,sjs dgykrk gS A lkekU; :o ls cgqvk;keh ,sjs dh   ,sjs dk ,sjs ,d cgqvk;keh ,sjs dgykrk gS A lkekU; :o ls cgqvk;keh ,sjs dh  
?kks"k.kk fuEu izdkj ls gksrh gS A?kks"k.kk fuEu izdkj ls gksrh gS A

	 type variable-name (size1) (size2)---(sizeN);	 type variable-name (size1) (size2)---(sizeN);

•	•	 cgqvk;keh ,sjs dk ljyre :i nks vk;keh ,sjs gS mnkgj.k%cgqvk;keh ,sjs dk ljyre :i nks vk;keh ,sjs gS mnkgj.k%

	 int x (3) (4);	 int x (3) (4);

•	•	 mijksDr mijksDr xx ,d nks vk;keh ¼2Mh½ ,sjs gS A ,sjs esa 12 rRo gSA ;gk¡  ,d nks vk;keh ¼2Mh½ ,sjs gS A ,sjs esa 12 rRo gSA ;gk¡ x x 3 iafDr ds lkFk rkfydk ds 3 iafDr ds lkFk rkfydk ds 
:i esa ,sjs gS A vkSj izR;sd iafDr esa 4 LraHk gS A:i esa ,sjs gS A vkSj izR;sd iafDr esa 4 LraHk gS A

Column 1Column 1 Column 2Column 2 Column 3Column 3 Column 4Column 4

Row 1Row 1 × [θ] [θ]× [θ] [θ] × [θ] [1]× [θ] [1] × [θ] [2]× [θ] [2] × [θ] [3]× [θ] [3]
Row 2Row 2 × [1] [θ]× [1] [θ] × [1] [1]× [1] [1] × [1] [2]× [1] [2] × [1] [3]× [1] [3]
Row 3Row 3 × [2] [θ]× [2] [θ] × [2] [1]× [2] [1] × [2] [2]× [2] [2] × [2] [3]× [2] [3]
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,dy ¼,d½ vk;keh ,sjs esa irk x.kuk%,dy ¼,d½ vk;keh ,sjs esa irk x.kuk%

•	•	 ,d ,sjs ,d ,sjs "A"A  [[II]]"" ds ,d rRo dh x.kuk fuEu lw= ds mi;ksx ls djrs gS& ds ,d rRo dh x.kuk fuEu lw= ds mi;ksx ls djrs gS&

	 Address of A 	 Address of A [[II]] = B + W  = B + W * * (I - LB)(I - LB)

	 Where, 	 Where, 

	 B =	 B = vk/kkj irk  vk/kkj irk 

	 W =	 W = ,sjs esa mifLFkr ,d rRo dh LVksjst lkbt ¼ckbV esa½  ,sjs esa mifLFkr ,d rRo dh LVksjst lkbt ¼ckbV esa½ 

	 I =	 I = ftl rRo dk irk Kkr djuk gS mldk lcfLØIV ftl rRo dk irk Kkr djuk gS mldk lcfLØIV

	 LB =	 LB = uhpyh lhek @ miyC/k ugha gksus ij 'kwU; ekus 0 ¼'kwU;½ uhpyh lhek @ miyC/k ugha gksus ij 'kwU; ekus 0 ¼'kwU;½

mnkgj.k&mnkgj.k&

,d ,sjs ,d ,sjs [[1300 & & & & 19001300 & & & & 1900]] dk vk/kkj irk 1020 vkSj çR;sd rRo dk vkdkj eseksjh esa 2 ckbV~l  dk vk/kkj irk 1020 vkSj çR;sd rRo dk vkdkj eseksjh esa 2 ckbV~l 
ds :i esa gS A ds :i esa gS A BB[[17001700],], dk irk x.kuk dhft, dk irk x.kuk dhft,

gy&gy&

fn, x, eku fuEu gS fn, x, eku fuEu gS B = 1020, LB = 1300, W = 2, I = 1700 B = 1020, LB = 1300, W = 2, I = 1700 

A A [[II]]  dk irkdk irk = B + W  = B + W * * (I - LB)(I - LB)
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= 1020 + 2 = 1020 + 2 * * (1700-1300)(1700-1300)

= 1020 + 2 = 1020 + 2 ** 400 400

= 1020 + 800= 1020 + 800

= 1820 = 1820 [[AnsAns]]

eYVh ¼nks½ vk;keh ,sjs esa irk x.kukeYVh ¼nks½ vk;keh ,sjs esa irk x.kuk

•	•	 eseksjh esa ,d 2&Mh ,sjs ds rRoksa dks laxzg djrs le; bUgsa Øfed eseksjh yksds'ku vkoafVr fd;s tkrs eseksjh esa ,d 2&Mh ,sjs ds rRoksa dks laxzg djrs le; bUgsa Øfed eseksjh yksds'ku vkoafVr fd;s tkrs 
gSA blfy, mlds HkaMkj.k dks l{ke djus ds fy,2&Mh ,sjs dks yhfu;jkbt djrs gSA yhfu;jkbt gSA blfy, mlds HkaMkj.k dks l{ke djus ds fy,2&Mh ,sjs dks yhfu;jkbt djrs gSA yhfu;jkbt 
djus ds nks rjhds gksrs gSA jks ¼iafä½ estj vkSj dkWye ¼LraHk½ estjAdjus ds nks rjhds gksrs gSA jks ¼iafä½ estj vkSj dkWye ¼LraHk½ estjA

,sjs ds fdlh rRo ,sjs ds fdlh rRo "A"A  [[II] [] [JJ]]"" ds irs dh x.kuk uhps fn, x, nks rjhds ls dh tk ldrh gS A ds irs dh x.kuk uhps fn, x, nks rjhds ls dh tk ldrh gS A

¼¼ii½ iafDr çeq[k ç.kkyh ¼½ iafDr çeq[k ç.kkyh ¼Row Major SystemRow Major System½½
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¼¼iiii½ dkWye çeq[k ç.kkyh ¼½ dkWye çeq[k ç.kkyh ¼Column Major SystemColumn Major System½½

iafDr çeq[k ç.kkyhiafDr çeq[k ç.kkyh

•	•	 iafDr çeq[k ç.kkyh esa ,d yksds'ku dk irk fuEu lw= dk mi;ksx djds fd;k tkrk gS&iafDr çeq[k ç.kkyh esa ,d yksds'ku dk irk fuEu lw= dk mi;ksx djds fd;k tkrk gS&

	 A 	 A [[II] [] [JJ] ] rRorRo  dk irkdk irk = B + W  = B + W * [* [NN* * (I - Lr) + (J - Lc)(I - Lr) + (J - Lc)]]

LraHk ¼dkWye½ çeq[k ç.kkyhLraHk ¼dkWye½ çeq[k ç.kkyh

•	•	 dkWye çeq[k ç.kkyh esa ,d yksds'ku dk irk fuEu lw= dk mi;ksx djds fd;k tkrk gS%dkWye çeq[k ç.kkyh esa ,d yksds'ku dk irk fuEu lw= dk mi;ksx djds fd;k tkrk gS%

	 A 	 A [[II] [] [JJ]]  rRorRo  dk irkdk irk = B + W  = B + W * [ * [ (I - Lr) + M(I - Lr) + M** (J - Lc) (J - Lc)]]

	 ;gk¡ is]	 ;gk¡ is]

	 B =	 B = vk/kkj irk vk/kkj irk

	 I =	 I = ftl rRo dk irk Kkr djuk gS mldk ifdZr lcfLØIV ftl rRo dk irk Kkr djuk gS mldk ifdZr lcfLØIV

	 J =	 J = ftl rRo dk irk '¥kr djuk gS mldk lraHk lcfLØIV  ftl rRo dk irk '¥kr djuk gS mldk lraHk lcfLØIV 

	 W =	 W = ,sjs esa mifLFkr ,d rRo dh LVksjts lkbt ¼ckbV es½ ,sjs esa mifLFkr ,d rRo dh LVksjts lkbt ¼ckbV es½

	 Lr =	 Lr = iafDr dh uhpyh lhek  iafDr dh uhpyh lhek ⁄⁄ miyC/k ugha gksus ij 'kwU; ekus 0 ¼'kwU;½  miyC/k ugha gksus ij 'kwU; ekus 0 ¼'kwU;½ 

	 Lc =	 Lc = LraHk dh uhpyh lhek  LraHk dh uhpyh lhek ⁄⁄ miyC; ugha gksus ij 'kwU; ekus 0 ¼'kwU;½  miyC; ugha gksus ij 'kwU; ekus 0 ¼'kwU;½ 

	 M =	 M = eSfVªDl esa iafä;ksa dh la[;ka  eSfVªDl esa iafä;ksa dh la[;ka 

	 N =	 N = eSfVªDl esa LraHkksa dh la[;ka eSfVªDl esa LraHkksa dh la[;ka

,sjs ij cqfu;knh vkWijs'ku,sjs ij cqfu;knh vkWijs'ku

fuEufyf[kr vkWijs'ku ,sjs ij fd;s tk ldys gS&fuEufyf[kr vkWijs'ku ,sjs ij fd;s tk ldys gS&

¼¼ii½ �VsªoflZax ¼½ �VsªoflZax ¼TraversingTraversing½& ,d MkVk LVªDoj esa ekStwn lHkh MkVk rRoksa ds çlaLdj.k ¼çkslsflax ½ ½& ,d MkVk LVªDoj esa ekStwn lHkh MkVk rRoksa ds çlaLdj.k ¼çkslsflax ½ 
dks VsªoflZax dgrs gS Adks VsªoflZax dgrs gS A

¼¼iiii½ bul'kZu ¼½ bul'kZu ¼InsertionInsertion½& bul'kZu dk vFkZ ,d MkVk LVªDpj esa ,d u;s MkVk dks tksMuk A½& bul'kZu dk vFkZ ,d MkVk LVªDpj esa ,d u;s MkVk dks tksMuk A

¼¼iiiiii½ �fMfy'ku ¼½ �fMfy'ku ¼deletiondeletion½& fMfy'ku dk vFkZ ,d MkVk LVªDpj esa ,d MkVk rRo dks gVkuk] ;fn ½& fMfy'ku dk vFkZ ,d MkVk LVªDpj esa ,d MkVk rRo dks gVkuk] ;fn 
og ekStwn gS Aog ekStwn gS A

¼¼iviv½ viMsV ¼½ viMsV ¼UpdateUpdate½& fn, x, lwpdakd esa ,d rRo viBsV djrk gS A½& fn, x, lwpdakd esa ,d rRo viBsV djrk gS A
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