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e Give arecursive algorithm that acutally performs the optimal
matrix-chain multiplication.

MATRIX-CHAIN-MULTIPLY (A, s, i, j) {
if (i==j)
return A;;
else if ((i+1)==j)
return A x A; //X 0 5 B ?
else
return MATRIX-CHAIN-MULTIPLY(A, s, i, s[i, j]) x MATRIX-CHAIN-MULTIPLY(A, s, sli, j1+1, j);
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e Subproblem graph

— Vertex: Subproblem. FEEREsilGESh)F)

— Edge (x, y): Need a solution to y when solving x. FEb3(EaS)PAES
'ﬁ?’\jlﬂ/‘], ﬁ(n+1—|)/l\
BN NIN, HIEN2(1-1)
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A sequency of trades may entail a commission, which
depends on the number of trades you make.
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« JTiK1

— m(i) = max, g {m[jI}+1, s.t. x[j]<xi]
o JjiR2

—Y&EX

— SORT(Y);

— LCS-LENGTH(X, Y);
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e Printing neatly
— T M RIS A

Aaa bbb aaa bbb Aaa bbb aaa bbb Aaa bbb aaa bbb a
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Aaa bbb aaa bbb Aaa bbb aaa bbb Aaa bbb aaa bbb Aaa
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7] #1: connected components

o REEABEASBIIZXANI T, f#FE— T Union-Find ) =~ 3% 7
EEVERTE X2
o Hf 4 CONNECTED-COMPONENTS ) 45 5 2 IFrfg 1) 2

CONNECTED-COMPONENTS (G)

— = - —
1 for each vertex v € G.V a y—b Q—Q/ (A W)
2 MAKE-SET (v)
3 foreach edge (u.v) € G.E
i C
€ \d) \&) )

4 if FIND-SET (u) # FIND-SET(v) c )
5 UnNIoN (. 1v)



1) 512 linked-list representation
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] /813:  disjoint-set forests

o XFPSZEN T 2 WA S FFUnion-Find 1 = 2R AR EeAE R ?
o IZATHY ]S AnA] ? FRAN A RN AR

— WA A FHunion by rank2 i find Fi iz 1T B[R] 2

— WA FH path compression BBt find iz 47 B 8] 2
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] #13:  disjoint-set forests (1)

* FIND-SETAEELZR B LE H () 7
o UNATIE B FIND-SETH 1A 4 2

FIND-SET(x)

1l ifx=x.p
x.p = FIND-SET(x.p)
3 return x.p
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7] @4: how many tables

e Today is Ignatius' birthday. He invites a lot of friends. Now it's
dinner time. Ignatius wants to know how many tables he
needs at least. You have to notice that not all the friends

know each other, and all the friends do not want to stay with
strangers.



7] @15 the suspects

Severe acute respiratory syndrome (SARS), an atypical pneumonia of
unknown aetiology, was recognized as a global threat in mid-March 2003.
To minimize transmission to others, the best strategy is to separate the
suspects from others.

In the Not-Spreading-Your-Sickness University (NSYSU), there are many
student groups. Students in the same group intercommunicate with each
other frequently, and a student may join several groups. To prevent the
possible transmissions of SARS, the NSYSU collects the member lists of all
student groups, and makes the following rule in their standard operation
procedure (SOP).

Once a member in a group is a suspect, all members in the group are
suspects.

However, they find that it is not easy to identify all the suspects when a
student is recognized as a suspect. Your job is to write a program which
finds all the suspects.
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