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oivLivi 1 (21 Anl,LN, 7%, 30 unci) 

ericuyrwantliA2.1  

1. 91eilicIEJPIT13.1143.1'12iLIM:,'PlyA3.11171TrallfLIVIVLAI1 	(antli14.1 (algorithm) 3-111Alirll,lid (5 R6,15161414 

2. 911.1flUlt11111Virla1A111,19t1.1kallid ArAlk111WrH16111p0/111,41'1 (input) 	 (output) 

A"9tir1\l'iltivii (problem instance) 	output 6H1Atd1111t-litAl unAtimxwrin,nryaZnpn 

(problem size) LhniiTYietrYirnmiltAtilthiAm 	(8 Mt L1,1.11,1) 

2.1 WfliQ3.11,1,1,191/11,1111113.1VikVall,31217169-051 (Sum of main diagonal elements of a square matrix) 

2.2 ww112vi1/413.inn (majority) 11t1rA;WY11041U91,C1,h1J911 1113-111tLIVilg.k2V9111 1 	N tfrIEh303111Pli 

A[1..N] 	A[x] 	 x , 	x 	N , vinnna.rh3pii13.131R-9 

9:-MAlottik 0 

2.3 vinPirwAti (average) 91nnq:mita3J0 friTh 2.2 

,1) 	 A 
C111,4 fill ric 0 11 ti1t-J111-101f101111J001,1,151t1lInUtkdt,-VITIT115(501,1111,1Ai11flr11541-1H1 



3. 91CiltrwivThLilual (pseudo code) 6Hlr'fln6i/13..iiilvi3iiurn_Ittivillwk 2 (AnolullItiivniSit.) LLwQt,- 

ILmrrili-wiii\iriilut,qmicittn-miillnu (running time) T(N) ttlfrvalchau (8 Kst,'LLui,,t) 

g1.101V1.41/1 1 /******* * * * * * * * * * ** ** 	* * *** * * 	* * * * * . 

iiiIH411,16;AaliT1JATI11,1510)11161,dnATT11115601,111111:111f1T115ilf1H1 
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ova 	2 (30 M:,'LLUU, 10%, 50 1,14) 
4 

ryIALMici5e1A-&ntli/13.1  

1. 91Ciltniilmmatwill.ivil.ritnralkm61iiduilr1rili (Asymptotic notations) 	Big-O, Big 

Omega (0), Big Theta (0) 	clAlvJ't3-11(lIAMM-11A111114thtilL1 (10 AZ-31,1,114) 

iplahmilerau ilifich63 A0111florli,v5107ilf -dmatiAinnisTitfuviiiiiTion -nAilhn 	 4 



2. trviltn2 `lr1AL8siNviwit€r 	 x vliirigiiEkthid (5 AnIM1,1) 

	 a) if limn,00 	= 0 	then f (n) < g (n) , ( g(n) grows faster than f(n) 

	 b) log (3n2  +1) 	2n 

	 c) if f(n) = 0(g(n)) and f(n) = Q(g(n)) then f(n) = 0( g(n) 

	 d) if f(n) = O(g(n)) and h(n) = O(g(n)) then f(n) = O( h(n) 

	 e) if f(n) = O(g(n)) then f(n)+100 = O(g(n)) 

3. 911711911rirl 2n  = 0(2n+1) 	(5 m:,'Llart,l) 

, 	9 	e, 
Iclii91114f1110'01J 	 1,1451t111f1LIO,WQ,VIrli-11511111,1111A\111111011111-1H1 5 



findMin (A[1. .n] ) 
{ if (n-1) return A[1] 

m = findMin (A[1. .n-1] ) 
if( m<A [n] ) 

return m 
else 

return A [n] 

4.5 

4. 91Vi'1 Big-0 11161 running time t(n) 	 (10 AL'111,11,1) 

4.1 t(n) = n2  + 3*Iog n 

4.2 t(n) = 5n2  -3n + 10n3  

4.4 	bubbleSort(A[1..n]) 
{ for (i=1 to n) 

j =i 
while (j<=n-1) 
{ if (A[j]>A[j+1] ) 

swap (A[j ] ,A[j+1] ) 
j ++ 

1* * * * * * * * * * * * * * ** ** 9uwaticvl 2  ** ** * * * * * * * * * * * * * */ 

4 	<, 	 A 
il .49.1114011e1011 	WiJUVit 1;1( 011I1JOT111,151011CTUttdtVIT-111151501T111,1,1fIlflill5R11 6 



01Vali 3 ( 30 an1:1414, 10%, 60 W1/1) 

IM'1491r)16Titlp  

1. 91(atrILLLJUMILr11.1411t311111J11VIT'111061i (Hash Table) ATALTIlliitlocanAntil 

(hash function) az.,itinkYatillmJ1Muiltv 5-6 °hag taz-,111 rniA'mnriTuItaimn1T6311„Irict4 (collision) 

ealiiit 3,0 110611 	(8 A n1,141,1) 

91 lvnil a u 	 7 



2. Priority Queue with Min Binary Heap 	 (18 nna-A) 

liitAilerNiiral,iimaJti Min Binary Heap Anvifti49inl Priority Queue rq- nrIviii(mg61111,17iugGivr_lui'lLATLA 
V 

tmai operation -)3..mtiNgit Insert (invi'hirmerll min Heap u>n 

Find_Min 	 Delete_Min gtflupilAtininifiqmttn 
, "ralifil-nl-rol'un-m7r11-11,1111411.raurilLiJumlu 

// insert key x to binary tree T 
Insert(T, x) 
{ if(T==NULL) // empty tree 

return Create(x) //make a new node with key value of x 
cKey = T->key // current key at the root node 
if(x < cKey) // x less than root key 
{ T->key = x // replace x at the root 

if (T->left == NULL) // left subtree is empty 
T->left = Create(cKey) // make a left child node with old root key 

else if (T->right == NULL) // right subtree is empty 
T->right = Create(cKey) // make a left child node with old root key 

else // there exist left and right children nodes 
{ if(T->left->key > cKey) // the left key greater than cKey 

T->left = Insert(T->left,cKey) //push cKey down to the left subtree 
else 
T->right = Insert(T->right,cKey) //push cKey down to right subtree 

return T // return the updated tree 
1 

// if x greater than root key then push x to left or right subtree 
if (T->left == NULL) // left subtree is empty 

T->left = Create(x) // make a left child node with x 
else if (T->right == NULL) // right subtree is empty 

T->right = Create(x) // make a left child node with x 
else // there exist left and right children nodes 
{ if(T->left->key > x) // the left key greater than x 

T->left = Insert(T->left, x) // move x down to insert in left subtree 
else 

T->right = Insert(T->right, x) 
// move x down to inset in right subtree 

return T // return the updated tree 

// Find the min key in the tree 
Fincimin (T) 
{ if(T!=NULL) // not empty tree 

return T->key // min is the root key 
else 
return -1 // error (empty tree) 



// Delete min from binary tree T 
Deletemin(T) 
{ if(T==NULL) // empty tree 

return NULL 
if (T->left == NULL) return T->right 
if (T->right == NULL) return T->left 
// there exist both left and right children nodes 
if(T->left->key < T->right->key) // if left key less than right key 
{ T->key = T->left->key // make the new key with left key 

T->left = Delete-min(T->left) 
//recursively delete min in the left subtree 

} 
else 
{ T->key = T->right->key // make the new key with right key 
T->right = Delete-min(T->right) 

//recursively delete min in the right subtree 

return T // return the updated tree 

2.1 91n&niN13.1631-11AU 91CiltAtZLI Min Heap raA'Y■ii  

P'ThAqhi1 15, 16, 17, 10, 6, 30, 28 
	

(5 KJ' auu) 

Min Heap 

ilii911141111f101J 1111141,16'1;101HIJOI111,1118ilflifitdtlAlf111156. 01,1111ilf1101115411fil 
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2.2 911/11 1,q1c/ 61,611  (Big-0) 41H1nnJi;1111,1 Insert, Delete_Min 	Find_Min 	 n 

9' 	
(5 A:',131,UU) 

Hint: 7atilv14471,111 Big-0 TO.71/17.7rrii41/0.7 n 	h tri077%ijOh n=2h  ILP:',r4103401114&iFinJ'Cr4i&gv 

g/3vihi n 	4'13.1'1J'flOr-1.9 binary tree lik':,'AJP12'731.9 h = log2  n 

2.3 VA min k  `tilA2_117icriltuif1qm EM-Acifi k (niu 9r1nktd111,1Ara 2.1 	min3  = 15) 

91Ciitru&niF43.1illv6LiJnlnAc1r1 mink  111 binary heap T 	k1,21 ( 1 	k n) 

Hint. 0'12.11s1-1L JIM Insert, Delete_min MID Find min A' 	(4 

Find min k (T, k) 

IMA1,16)chliiiJat111,1516151ij,ttnitlill5601,11Tlilfltilf1154r1fil 
	 10 



2.4 hili,r1,61itMleilliitkiwarii-milljiltilnfriu (unsorted array) LC/1U,flu priority queue rinAjuvinin 

min a4:,*) mink  9:-,'1417An1J'ainl'h' L6n161169mi,evi1lm 91tly1tyvvo-lvin1 uwi51,19/in.qt_rut,filluricun1T 
9, 

1/11 mink  A92.1 binary heap u auulAiith:AviS'n1Turinn7lriu (4 	LLUU) 

3. nriflviuniMAILLUUlalCIPMEN (undirected graph) 413.1niniAITR5142illiltIp6anilmi,h_9111 

41111_11.1) LW :51;11 nil 11 r1lAi MTh Laiu (dense graph) an m-ictAILLuLU1 (sparse graph) lUtn161 

Tm'leinlch2pudyLil,m119:51,142.11:-,43.1 
	

(6 PL'iluct4 

1* * * * * * * * * * * * * * * * * * qijora cuyi 3 **** * * * * * * * * * * * * * */ 

Tplolvnilaou ivitiliv613 itiolli'uot111,151divillttdtvTni-in.Citruvrdlimilii5Prnul 
	 1 1 



pracuil 4 (24 Pr.5L1,1,11,1, 8 %, 40 1'111) 

1. 9tIrrii1alii1l,,Inr1J:42J1 	 91CgEiri6vaiinlifiLVa.riLiaq 1  

I. Bubble Sort 	II. Insertion Sort 	III. Merge Sort 	IV. Quick Sort 

V. Selection Sort 	VI. Shell Sort 	VII. Heap Sort 
	

( 7.5 AL'LLuu) 

1.1 (a'lfi,EiclIatilAlfrilnrl'al_ilif1143aLLM avaleiN1411aUffiqiiiluiruoni1111114,0E1 

1.2 i'vq,afiAln-ii(lt.illkillninml,vmajrA-Ivilii9tiATII.14-Ivikii9L-LriulAcnm zivqflA91,11,1AttiEt9_,i 

1,1inni9uATI3Arlimtl vii1,1 hard disk 

1.3 Vich3evi2qulfriciAtlnqJihilqm-ilifit30 tmuzIvalpuiflrlmilm.n:finithriu 10 

1.4 
 of 	 vddd 
Tom1,19tYimiv,-,'Frarrcoilurn'til Worst case LI% 0(A/1.5) 

1.5 icLoictiTiiii:ithcAviSnmAilumni Worst case 11_114. 0(N*log N) T2d13.iwiwm1,1ifuciluTILmb' 

warmnqn2AntiaiLA3.1 0,51ALPV9Laiviiiln Local 4-11,19ubjwin) 

12 



of 

2. 91u,Min,ormAgmatilnkiktilfloitl,,FAmJ'atillAiivit'lLIV2(9-Inii(aki,flifir)tiviumil.i (8 AnI,V11) 

2' „ 2.1 1,6111  Selection Sort 1,14frIJTY1Jlt_11411P11,Mt11.11,1 9PlnuEthirin 

16, 21, 45, 8, 11, 53, 3, 26, 49 

2.2 iAl'anizili:';,tou7ArnJ1742.illm-isiiki,*cifi -i119nn Selection Sort) 1,urnJi;tillfriiippll'ighl.,1_161V11112(a1,1 

LLflcznrminii (time complexity, Big-O) s'imiloilfri'lt1/11,41 an 

62 , 83, 18, 53, 7, 17, 96, 85, 47, 69, 25, 29 

ypiolvnlierau 	 13 



3. 91(aliA'10'11.1P1D111 (8.5 nnoz.,1) 

3.1 91airit1vikInn16n1 Sequential Search (1 K,'LL`0,) 

3.2 lumnAigiurittharmAlyal Sequential Search 1141.iviat1til 2 Tilva AWAnuct,tt Linked List un 61,61(aq5l,K1-  

911_1(ariVaLLOTIPillkli,th:,illS1111AlritIVIRTIIALIffilrlFillfTUVileW 1La`vt,"a2.1r111T (1.5 K,'LLU1,1) 

i 3.3 9182_11,1 Pseudo Code 61Mlc1,01g1,5iLLIJIJ Binary Search (4 An11,11,1) 

3.4 th:fAviinmAi Inqnlu r1'1i7 Lffn,Qiii Binary Search si)riviiiiirqM/ivriu worst case LLacciL/ average case 37jin 

Ltiuwirilm (2 8:5=A) 

/* * * * * * * * * * * * * * * * * * qt1 pralryl 4 * * ** * * * * * * * * * * * * * */ 

A 
Tv1W111,101f10115110f111,151011f1,1tWnIflf115t5d1,1111,11llilt1154TM1 14 
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