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crn 	1 (17 R`.',LLIZ.,1, 35 ci-riC4) 

nn5lailm_in=-,2-rinz (Divide and Conquer)  

1. 9,9(untrvrkinnvineiii3ILLuu Divide and conquer LLatdur4Anlein.oli,,n4n31z-,15'i_I-il 

lknkyadn1()walcilm,Luu divide and conquer MiilunrinLrillt-on'lkdn1311_1=RYGnnew (5 An,L141.4) 

2. 	A 	B liivfl-nryi5' Divide and conquer lunThLhgqjciATat_inlwill 
2' 

Algorithm A. 	 n I2un1J1,1,1_11L111,1 9 1_7qiwitiarrom n/3 atahalctivinMunnirmnicri 

(recursion) 1,1,nfltM93,1Al2MANI141,11EiraElliii,W1 0(n2) 

Algorithm B. L1AkiViT111,r1M n Iminmai'l6t1u 211.C111,11E1(DM1141M n-1 innt,rn%vinkm-rliminTn 

(recursion) Li,fle.'",n-mql-siAlvaul1ElgqJvint_itf16111,9q -Awir1mlii 0(1) 

91iijEn-013-4n1J'nn?Lltuilim (Recurrence relation) 6111a11,9MelItlntlilmerimlE1 t(n) 	LiN(DVIlLQ81°H1 

'-'flryalii13-A6Ailaii Big-0 LLAQL1r5IllaitIlAry6"nticila.rlaiItiv,iicanwaiilL98nAlnririrli4 	(6 Rtlad1,) 

i:1919-111-111150.011 
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itiduoug 
quickselect 
n 

 

H(p) 

111116 max t(m - 1), t()/ -n ) 
In — 

eh 

t(n) = max( 	- 1) , 	- 7n) ) + 0(77 ) 

Ano(61Th 2 (Pi) 

3. 9-1ncilti1ew1n-mhn (Selection Problem: select the k-th min) i:innT6Rranal3.1 QuickSelect 611116111 

coa-nryl Partition Lia_ITYYmpTulAinmiSlct.4 0(n) LLa:-,114;.inni,wn t(n) erivaryalifilidhilkih-t-1,1t-

M91144-1-11ATUi1,12JULTfrl (recurrence relation) 11.?:1_1 

Big-0 114maliigi7112(best-case analysis) LLWQ,' ninrviamilm (worst-case analysis) TiD1161Wal`113-411 

(6 Ki,LL`1,11,) 

t(n) = max( t(m-1), t(n-m) ) + 0(n) 

/* * * * * * * * * * * * * * * * * * quoltacalil  1 * * * * * * * * * * * * * * * * * *1 

crpinlvfmaau IllErnalfDihUM111518T]fl
2)  

itatll fl ill51501,14
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Prattil 2 (23 KL,'LL1Z4, 50 1nifi) 

Dynamic Programming Algorithm  

1. 14nrinviyal Dynamic Programming 37111f1T9mnrmhIllivni,ctStibluc.-, Top-down vih Bottom-up 91 

tSliltilArdrlvini (5 n1,11,1414) 

i 	.., .Z.  ., 	.4 	 ...I ,=4 	.., j 
2. K2,11=4115Y1T02.114T(6 Binomial Coefficient 3.414n1Wili„1 

1, 	 k = 0 or k = n 
C (n, k) = 

	

C (n — 1, k — 1) + C (n — 1, k), 	k < n 

f or 0 < k < n and n > 0 

911,°71Uldantlelaviv3innctim1.d c(n, k)ImulinAkrm Dynamic Programming ( 6 mnuci,,I) 

irichf11IC1611 ilitilktkigacdiuon1115169siiitatifrini5fioumilint-m-anlii 	 4 



3. Container Truck Problem (12 A1,1,Luu) 

Vffnu”evIrvictxtAill i_ffT9:ActAnIAIII3.ri21,1qm Vm (max volume of container) 31711A-141(alni-mmilail 
2, 	4i 	 4i 

J't-11M11,111'11,1TW n esh LLPiat',61hAllanfriT vl ,v2,...,vn 	 wl ,w2,...,wn 	 11,4n 'l 

onAl'ActAnoiya\nnuvig n VijicorponvinAlullnilaTeinInvictIrmalhkiiumln(dinin:rm.rvisz-,1611j-11,1y04 

ennillnn) 741AlvirinIrl'InIMAIAr1119/111A1.1r1f1VIIMP11.11_111,1`125"11(0,WflUTTY111 oil,MAilvmAct:frryal'AuViVi 
2, 

Lunvilmv 
.A  
oiletnJJ‘:,-vi6j-iuvo.4 (mai:A-IiinihAA1F-.11111.112flrN-.1113.1LFILIRYT-13.11 Z1r1;1'1TfliAl7AUTT1FLIVITI,M 

1,AL.M.m) 

91616Y1 Dynamic Programming il'1laJd11%VilU (Hint: 0/1 Knapsack problem) 

3.1) tInviet.Miciizt,LiiinralranfltikniMi x[l ...n] 1mi xi iiinSict4 1 1/11-a 0 (111.nniilAncolala'an 

"AlAnithI-itmcvin) 91 LiiTt.414166-irlitiVLIn41A-  (Objective function) LiMc:,'Ll'aliAn(constraint) 6H111 111T11,1 

(3 R:-,1111,1u) 

3.2) 911,iltri.,IRT13.1klill-dillEllArIMIYal Optimal substructure 611911%141U (3 hL,11,1,1,114) 

(Hint: MO ,j) = ? ) 
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i 	.. 	2, 
3.3) 911,i1m,vEnliril.n,l1rmrynKimcvin9c-,:unlliivrCinc171Lu-rvilm`lmorinlm (Optimal solution) (6 RI:LL1,11,1) 

(Bonus: IA nnna.rimyincui,A .M?A'-iklunynlici,,Ilm?_inl 9.21,ARz-,LLauung 

(Hint: ContainerDP( v[1..n], w[1..n], Vm) ) 

/* * * * * * * * * * * * * * * * * * qu  pi/awl 2  **** * * * * * * * * * * * * * *1 

irialtanaou imilicwiltlaflitionlinviirliittac.-,vinni5rienviiiilnifiniAnIn 
	 6 



'DI 0-1 	3 ( 20 (Pl`..-,1,041,t, 35 ci.,nCii) 

Greedy Algorithm  

1. 91J-1-,i_Ontrvilda ( V viva X) luapiwAvkalliciiiriv3"14flnefilim,illwcL'Al.iu(Greedy algorithm) 1,6w„' 

Dynamic Programming (6 vt,'LLIrLO 

Greedy Dynamic Programming 

1.1,4iLailltirtriViLtiu Optimization problem 

2. catriril Optimal substructure 

3. lAA-I1aIntici4 globally optimal solution LaVD 

4. eilt-uvin 0/1 knapsack problem IA 

5. uril%vin fractional knapsack problem 

6. ulitlqvivilmmDuLvilmiilgi (5-)ma7) 

2.11RilAnnnn'gnTi9n1.1Activity Selection (14 m(1.51,vwu) 

ilTisn3.1n tatinl(a1,a2,..,an) 	 31nnT9(alL9161,61111Tut3lAuLLwAivimi,Lvitcl,' 

Ain 
   	A i 9 / r 	 t I  19nT511,th.4 sl,s2,...,sn 	fl,f2,...fn 9:nn9rimuinllA1/11A411vnitisnTni3t144,mtmuitiVal 

11.11,4a4Alrii,t (viiu tin fi <sj 411.1'15TA'ori9mia.ii ti 	j 	) 

2.1) 91(aS1JnuviA'ril1niurillnyon Activity selection 'MEI Greedy algorithm (41,,nLctin,l) 

1' 

T143 	 IVINTIWIlf1Dtliitlff111,151819SilatatlItlf1151501,1111-11fliflf1111M1J1 
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2.2) snniiiimpviryninitInjew-inriCAtnrnmni 	 (iir6anana2,1h,,ILLw:,i(14/mv61 10 fismni 

al, a,,...,a10) 91wAn4'11,1914t19mnilariAnIAL'illAvvinIT Li,2°c;;A(DICknri9mnilv?_dinl (10 mnvo,t) 

Activity Start time sr/../0] = { 1, 4, 5, 8, 6, 9, 7, 4, 5, 2 } 

Activity Finish time f[l ..1 0] = { 6, 5, 8, 11, 7, 12, 8, 7, 6, 4 

1** **** * * * * * * * ***** quormal 3 **** * * * * * * * * * * * * * */ 
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Cl 14 4 (30 K,'LLuu, 40 uriii) 

Graph Algorithms 

1. 1_111.4"11 Graph Corporation il?InTnifiiiin'1J'Mr1,9'100,1,16
d  
	(MN.Si(66.11 A,B,C,D,E,F) 

VMZY1'11Tt'1,6'111,ill 	A1111'( X 1/111'12_1i1111,11:1flUlA61-.1kan1/6'llaDlvilEoletavlatnriu) 

City\City A B C D E F 

A x 10 20 2 x 3 

B 10 x x 10 4 x 

C 20 x x 5 x x 

D 2 10 5 x 2 8 

E x 4 x 2 x 5 

F 3 x x 8 5 x 

911,iltylqii Undirected-Weighted Graph LLY11,441(al.,i1,1,140'1111iirIlki (5 W.L„,'LL'Ulit) 

2. iili;Yin-lnnq ililrictInlm-avqj (Head Quarter) eili:31a1 A iciAivnTtm,'Yriliqui1121,14nnTSvvinlv-in A 

il.ctivi-tA Single-Source Shortest Path Crinlmt-1u,11,h1Qty6nvlill..n1a9p1-  

FIJ-1(Dijkstra's Algorithm) 

2.1) Dijkstra's algorithm sc'nulune5ifil.11,Luu6In olrim.iziyau) (2 Rt.-Amu) 

A. Dynamic Programming 	B. Greedy 	C. Divide and Conquer 	D. Sorting 

Tc001-Anilrfou ImAjitiwdiuot-N51FIT-idua,vanni5i5manilnifin-artan 	 9 



2.2) 91unirD4riri'mY61"niAl.id (&n6ilme161'ill.ilArl'unrIAILLIiii66)) (3 R`.',131,1,114 

2.3) 9111Aml7I'A1Imu1ii Dijkstra's algorithm Vilininfinliiij12sm  A 1,1J611_13.ipin1111„InT-nAl ll'I'Lluu 

:-,nz-,ylnli'fil AmIA1511.49Jh.i(vertex) ImAnnu.-;13.1.1Au illUr1vIniJ3.Au infinity unL511t13-1 A (v1C1A'1.,00'_iu 

Quti ri1211M11^41,Z21nrintluuLailk)ii(a3;],avall,LPil,-th.i Li,m,-zi_121',IntAAT:,/tAz-'1,117111 q2Lvir)Ii1,1,4Lwi 

:;1_13.iLLfl:,'161j1Uulfr1 (20 Mno,m) 

ipiolunlizau ivilguviigatli'uonitnio/I ldual,-rinni5iimAynilnifini5lifilil 
	 10 



Fra 'al 5 (15 (P1nn,114, 20 wiiii) 

State Space Search and Complexity Class 

1. lkiThcicip711t1r11,ff, (state space) VilL.1% binary tree 91n74nnAci.inn‘rgmr1ucci;(state space search) 

k61,11Vn-i0,217ithccii-,FwGrincvoln1laAnvnonlII-liconq_uiVitvict.,m1,1Anqm 1,1Affcicc15012:1A (3 Acni,141,1) 

A. Depth-First Search 	B. Breadth-First Search 

C. Backtracking 	 D. Least-cost Search 

2. rMAGLIVilA9EI Depth-First Search rTu Backtracking voiltuvritoinliciuminl'h' 1,1,1A1612iltlilicaTITIN 

ax-mMn (5 Az5111i11,t) 

ip19111,11111ff611 ivrwiiwiitiallTuonlu5iollniltiw,,-anni5ritnalitminnigtatil 	 12 



3. srin4n-nlvyan3.1-firkuvalcil'nfirAnun-A-n4qm 91CiinAvA3-41,Lnl'IrltIRT14VIWU 

IPlEalL°111i11(Nna.11%1An (problem classes) ci i1ii i P, NP, NPC, NP-Hard lal',911MLLNI,IT1 -11AIL6712LLW11 

nOnIctron2-1nrn 	 P * NP 	(7 Ant,1414) 

,11 	 A 
ire1.430111111CIOU immummaili'uonitmtnyivittavitini5118t,imiumniliit-an 13 
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