FACULTY OF ENGINEERING
CHULALONGKORN UNIVERSITY
2110327 Algorithm Design
YEAR lll, First Semester, Final-term Examination, November 28, 2016, Time 8:30 — 11:30
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2) Ms¥t depth first search luns G fiunugae adjacency matrix a¢ldiiaue OW)
3) 1571 strongly connected components A4 9 lu directed graph G luaua O(v + e)
4) .. 15 MAapU directed graph G 1Uu directed acyclic graph wselal laluiaua O(v + e)
5) .51 shortest path 99nta s TUga t lunsl G Adudounnidugniviiumeldlunaiud O + e)
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A M3l Dijkstra's algorithm e shortest path Tuns1w G nsnilsiianueridudonuaduduau fesldmeay
Ngnsile
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1) .. Tdutouveinsm G &l capacity Wiy 1 wihduruannidy ¥as1ns1ly Ford-Fulkerson tievin max flow Tu G

3¢1691 max flow 184 G fAwhiudwiuduesunnesnanuu source 104 G

12) ... Iiduouveinsn G i capacity Wity 1 wihiuvuannidy ¥asa1ns1ly Ford-Fulkerson tievin max flow Tu G

2¢l991 min cut ¥es G dAWinduTuudEuTaNNNATIMIINUY sink Vo4 G

13) ... nsAuAInaUlU state space WUU depth-first search, breadth-first search ey least-cost search 91dulATIAI1S
fayauuu stack, queue, uae priority queue aua1du Tunsiiu states g & sErinenisu
14) ... &nl9F cost duq) U state #19 9 5¥WI19N39 least-cost search 151analidnumoufls Bausiinazdl answer state
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15) ... 1579998 function Tun1511 lower bound W83 cost Uszdn state 5¥NINNITAUAINDUAIEID branch and bound

WeuAteyn1UseLan minimization problem

16) ... L5138 lower bound function EJEJMBWEJ‘Wdﬁ%'uﬁmmsawswdNﬂ”ﬁﬁuﬁﬂmauﬁaEﬁ% branch and bound 9 151

AIsiden lower bound function AfilviAtesany Betlosden

17) . Haym graph isomorphism unislutiam NP uagzdlidlasm polynomial-time algorithm wievdmeulsiiu

Yaymillel Auanadn Yymilduieymlungu NP-Complete

18) ... M3agaildn P = NP Aifleaudn polynomial-time algorithm Tifuiieanilaleymlungu NP-Complete Aftgal
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19) ... Usym 15AT, 25AT, 3SAT Wudgmlungu NP Aflanuendewintunue

20) ... AUYBLEUDDANDINNLUU brute force WM Longest common subsequence V89 X Way Y ﬁmmmﬂmmmﬂ
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4. (4 azwuw) Uy graph coloring 1w Al k @ wazlvidnudusing  Tunsw G landeli Insnvuvansvesdution

Weniuspsidaaiu Jymiunlamesanesiudisansi

boolean is_k_colorable(G, k) {
n = number_of_vertices(G)
return is_k _colorable(G, k, new int[n], ©0)
}
boolean is_k_colorable(G, k, c[1..n], m) {
if (n ==m) {
return true
} else {
for (color =1 to k) {
c[m+1] = color // aodWavuii m+1 fed color
if valid_coloring(G, c, m+l) // esndnshidudlu c an c[1] fec[m+1l] gnanungwselsl
if is_k_colorable(G, k, c, m+l) return true
}
}
return false
}
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5. (10 Azlu) NN eandnuiasidulnnugsyey
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a) (5 Azuuw) 3 max flow vaens il TnelszyuSunanivalulsasidu dmuald s Ae source wag t fiv sink
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b) (3 AzLuw) Asszyvines edge fmaluillu residue nswmauTLTY max flow

a. s>a
b. a>
c. c>d
d. d>
e. d->t

Q) (2 Avuuw) 2938y Min-Cut veans il Inglissyiwnvaadudoudiiu Min-Cut

6. (10 Azuuw) v Equal Subset 191 X={x,, X,,....,x.} \Uunvaaavdiuiuase ludeiisieenmini subset A laves X luun

YxeaX = Yyex—ay Wiguid1 Equal Subset ogflu NP-Hard (fAmanunsnd1sdadsilaym NP-Complete duquans
Tuvedldlnglaisiaiaat)
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2) fanasalidaneifiuielasiaideyailiineseunilunmsesuedanesiiuldlaenss lisuludeadeu code

3) Apsnuszdnsnmlunisyinnuuesdanesiiufivenuuull
7. (10 azvuuw) Jeyn MAX-3SAT WJudisil deyarhidnfe Boolean Expression lugu conjunctive normal form it

(x1V X3V x4) A(XoV X1V X3)A( XV X5V X4 )A( X4V X3V Xq)
Inedifuds Boolean x, .., x, 8¢ n fuazdl clause (llsgavenndu) fl A (and) fuey m watllagluusaznail
Usznausme sudslugy positive 1130 negative form ausan V (on) fiued Tnglymilutetientdn x,, .., x, wiag
afoadu false wio true Maglvilldunatuniigni true Windivils ssa5uedBuilaymilie State-Space Search

ez Branch and Bound
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