Ay 1OV \\lg()l'lllllll_\ N U (Hllpl\',\ll‘\ AT o« W N et LT
Midterm Total Time: 1.5 hours October 27, 2016

Each problem has 20 points.
All algorithm 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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graph shown below SOTHAM 1o find an MST in this graph. Show each step on the

). I some edees
. BeS were negative ; : :
=T0 TEIC negauve would the algorithm still find an MST. Why?
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3. Prove that s ; ;
using Kf:l]il i\‘Oh ing the k-clustering problem (described in class and in the book)
o Sing skal’s T p : . ‘ n the b
7 & Aruskal's MST algorithm, produces an optimal clustering. That is, it will

/A produce a - :
= (Use a fi optimal set of clusters C1, C2, ..., Ck with Maximum cluster distances.
S¢€ a hgure P DR G : ;
gure 1o 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). o o e
a. Design an algortihm to partition the numbers into n/2 pairs. We call [.h? ‘\F‘,nj i
pair 51,82, ... S0/2 The algorithm should find the partitioning that minimizes e
maximum sum

b. Analyze the time comlpexity of your algorithm
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5. Let G be a DAG and let K be the maximal
a. I)csign an algorithm that divides the vertic
two vertices v and w in the same
from w to v.

b. Analyze the time comple

number of edges in a path in G.
€s into at most k+1 groups such that for each
group there is no path from v to w and there is no path

xity of your algorithm.

Igor i her
opolceiical <or4 .
s N OCGIEeS oand out depices of +he vertices &
3 - & f t:
1 r € of¢ ver - W 1 fair ( )
A
fee S, Ou P ' o1y
Pe v hese UrC e el TG 8 T . o ce
A £ -+ £ remaym ire verdices i \
" g oUW -
Hind Sovurces i+ G dnd place Fherm n a dv!.((::r(v'-' U"~‘-JF
. ’
r{" € ) 01* {i 4t hert are o rermoer s "'i'f,‘ \/PV’*’(P'. in
Proodf
WAy of contradicditn assunt vertices v and U v e
/ s 4~ : c 1o Y
jyo r) nAve on f’z‘,;f';i" qoing "Trom v 40 W. Th 1§ means Lc
: o } Qong
nnd W were ageed -4\-- L;‘C sarne (‘;’w\,(/ +nere wal dr = : ¢ f(?‘ﬁ
P W were oC { 1 a ¢ ~q 7
Provre vy 4o wa So, +the mm oOfgree 5 W 1S ant [eds 1 1 4 AL
C : / ; ( > mAd ‘(G,.‘)(f» —t t ) CoOr £
Jo a corrfrediction pecaXe when HE adl 1 A
g s NEM L4 Lo / »
A . it wer-ires e {\{)‘“rrr‘ _,40,(,“,,‘,\‘/-0? _42'_(‘, ) ¥ ) €A
s Bl e e 2 ¢ ¢4 ¢ i . oS,
\ > 1 o & A A o4 v, 4 ? §
: Vet 190r it hwm prodil \ . J
£ NOVV; wC w L (;V)C-*r’ o i (’ (\'( Prlal ot P A L, ftrom
B Eer & PIRAPYE: 4 et b )
Led ¥ br Hhe  maXximorm NnUmio edg iy :
) 3 2 J 3 5 C - V
; g Al @ 'S adolo <1t gt - o
ver +¢Xx ad +o b- Whe z g - : : he
; in } ¥ ¢ (¥ ¥ -4 ’V\ TV { (4 T L/ -
4"”)(/ '*V( oy{' l‘,:' / m 07 ;? l 3 ‘;4 » 2 - -~ -4 ¥ Y 4
(] { - ) o B > O . !
s ntxl Sht 6% condes a”f agoeY . alowf’
o | €4 ol wrtl!
rel€+o TR o o B FT R g
als oetween ( and B, kb U n ¢
. Pecquse 1herc avc i oogls of 4 | o
: " \ ol - 22t W vtfipe —+7 B
A & qreop unhl  the algorithm deletc> all CoH from a O
4 ' / - o Vi .sfomt it
f “1 1 N AP { b S
SR et I 2 P Oy W
i v % Be Ve :r‘"“ rave S o
- S, 4he algor Yhes vl have created 74 3'3L’§¢; mhen kK
£ X PN . ' = \ {
. J 17 el croup
source. gojj b IS acded “+o A e W 4 ) roup .
g odaet |€eac a out frogm ks Srce a -
» Sinx 4re can e o edgd bl i s
ta ave 1 ¢ o S 4 | YoYDL
moxXimum [ etnath r;c""}*, we havt ¢ oSty kel op ¥
”~
. Time (‘ay‘_phrfx\”fy :
. Com -Hwa In degtefs oand out degrees Jolees O(€ £ we remove
U ‘. } » - wip ™
and 090 them lact ML G, AT each edal (orrtr o

deqree of QA VeriCY (Ornd ory 4p 4ve 0¥t g €aree of a ucrie
ﬂ}tL% v a(ﬂa‘ FL4 0 r‘d OU"“ C:l‘pm ces ;;,‘,« y v, " | _‘,'4 ¥ i

e L

5




¢ b b ¢
6 and remove

}

" A oo rth &

2 cole a
{ =
A i -
" s J
rowend e : :
v

4
y

S




