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U C L A Computer Science Department

CS 180 Algorithms & Complexity D :
Midterm Total Time: 1.5 hours October 27, 2016
Each probiem has 20 points.

All algorifhm should be described in English, bullet-by-bullet

1 a . Describe Depth First Search on an undirected and un-connected graph.
b. Analyze the time complexity of DFS when there are no cycles.
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2.a. Use Prim’s MST algorithm to find an MST in this graph. Show each step on the

graph shown below.
b. If some edges were negative would the algorithm still find an MST. Why?
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3. Prove that solving the k-clustering problem (described in class and in the book)
using Kruskal’s MST algorithm, produces an optimal clustering. That is, it will

w produce an optimal set of clusters C1, C2, ..., Ck with Maximum cluster distances.
(Use a figure to better describe your proof: as was done in class / book).
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4. Consider a sequence of n real numbers X = (x1, x2, ..., xn). :
a. Design an algortihm to partition the numbers into n/2 pairs. We call the sum of each
pair S1,S2, ..., Sn/2. The algorithm should find the partitioning that minimizes the

maximum sum.
b. Analyze the time comlpexity of your algorithm.

[n). - 9% N4 WGing  aneY g govt
— cveate Py ((mi(X) max (%))
ot g (x) amad max(X) Fowm X
e - k&\){'a’(ﬁd(uj Qreake  pMYs [mfm(X), wx (x)) It

A
we lhave = g

Proof - We bave admwm  oum S = Xi 443 S SV
GYEA RS L0 ke e
Metumt, thag oppodite.  SUPRpIsE Youte 1c SPs
\)mn‘wb Cudh © Gt M2 - AX o 51 € £
5 T N lawigt (ave beew paived  with qmz
Xy <(X\§, oen 4 ’XJ st e  been  poired
it Sohwe X e ko e wnin (%)
A Xi War hax(x) 4t dhe e ion 00
ooy Awm paired. Then e comnot €tnd
o Xy, € X, il e pve ko edenaan t
29 e o aconbea YW T b
0\\@\?‘(”\/"/\/1 vl f\t{? PG/\C\S e po\.ﬁ\\t«.'\m \\xﬂ

Aot v 28 ‘e Imaxy Sum.

Uﬁ\ oges ot takes o ( nl o4 ")

S T S F Sorlid, we  PEm take the Prnt

md  (ast elonents o 0(2)y. W& do s %

4 ' “(’/1\/\/\%,‘ ¢y it O(%) ‘ : >

Toms owy +tekal e m P‘Jéﬂ“‘ta i
O(V\lc}ﬂw € iy,b) - O(\,\[Ogm>~

4

i ca



70

/__ Name(last, first): o
= 5

5. Let G be a DAG and let K be the maximal number of edges in a path in G.

a. Design an algorithm that divides the vertices into at most k+1 groups such that for each
two vertices v and w in the same group there is no path from v to w and there is no path
from w to v.

b. Analyze the time complexity of your algorithm.
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