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This exam contains 7 pages (including this cover page) and 6 questions.
e Writing has to be legible.
e Express algorithms in bullet form, step by step.
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1 20 | ¥
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5 20 | (O
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1. (20 Points) Consider a set of intervals I}, I, - - - , I;:

(a) Design a linear time algorithm (assume that intervals are sorted in any manner you wish)
that assigns the intervals to the minimum number of processors.

(b) Prove the correctness of your algorithm.

%y FTV;\ “& C"*\C«\de flo A&r§+j D.F o.l\ Qreafs which tho maximuin nuwlﬁraf everts that
Uie over\c,ﬁ.\g ot o Cestaln ‘&VC B ’
" We C}\\CM\OJ'Q Ha vent Olev\S\\'t\«) bf] ?,\\135\225 o COnrtes C, with {\\"('.‘q‘ VQ\M 0

E oeh vt T3 vopresentod Lﬂ two points - Start gudl @nol on flu e Ine

S*mﬂlj «me fle lefrmost stows pobet (fiest atart pout of oll ufenal), we \/
scar the Fimelne {mm \?’[& o righe . |
\\/Lewa we Encourter o Start podt we  nCrehnent C ! whereyer (& or(Pwnter o
ond podt e decenent (. ' |

. Ag we v Tunne +his Process e 5\‘“"13& ‘wlr teack of the Wogimun Velae o€ C
& hes ever reschedl, densted o CW | '
M ve . pecessed ol dntgnnls, (o Should b fle evert ity o vl s e
T PETUI T % a{: procasocs needed g5 ot oll Nfecvels Copm & o\g\%’j\{* ,

We len o\rk‘mavﬁﬁ [Xoh Gn :n‘fe«vgl anrdl as'sha»\  to Cn Brbitra ProcazSer V\L\Tcl\

s f.u; C We e gﬂar\ewicw\ Hod q“ \\m‘a(va'& Con be e,\ggl\shﬁ,( M@&gﬂb N s e

(b) ."\,"I\f-l‘r Cymy kel of processoa we  Qon Dxlv\/&t')s guarew-fe. Jrl\ﬂrf at leﬂﬁ‘ one proceasor

s "{nﬂ: Yo +0ng OR oc‘n‘d"{b\sj ?I{GC/{VG“ ot +l¢\9+ 4ne. » .
‘,@wmm o not frul, M esing H\u ol Cv?\a.x processocs are occwp-‘@{ et Hle
e g/x[-p,p 0. New ?ﬁ(&\;cl heedlS 1o L“ Mgsrsl\gg& ) .\MF\U\\& 4‘/&*% Ong. a(pqg.gf C’L\‘M

Awinber \,{‘ Bverts Pfocegswl conow-re«i(j : Addnﬂ one extfra overt \ae are cx‘wﬁ i/)fo (rrOCDBS
NPayd, W€ heve CW‘& ${ wa)?-v- O‘F \‘n‘fﬂ(\/"(‘s COr(‘MW“&'Ib ) \/‘MU(ﬂ s \\mPog';iH e -

corradivns 10 defiefim o Coay  whieh s ovend denstty T,

Wt ‘—\lv\n\»)s R

R RN R Su e s, VA

Page 2 of 7

Y,



IR
A0

—

Name(last, first): 2 10/30/2018

Midterm

2. (20 points_) (2) Design an efficient algorithm that outputs the vertices of & DAG (Directed
Acylic Graph), such that if there is an edge (z,y) then z is output before y.

(b) Analyze the run time of your algorithm.
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3. (20 points) An undirected graph is said to have property X if you can start from zr\’ef
traverse all edges of the graph exactly once, without removing your pen from the paper.

(8) Classify the graphs that have property X? o
(b) Design an efficient algorithm for generating a traversal of a graph that has property A -
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4. (10 points) Consider an unweighted graph G shown below:

(2) Starting from vertex 1, show every step of BFS along with the correspODdlng FIFO next
to it. _
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5. (20 points) Consider an unsorted
list with n —

you can find

. in the
list of integers. You can find the- minimum numazssfoils =
1 comparisons. Similarly, you can find the maximum with n —1 ¢ OIII:;) Design an
both the minimum and the maximum with about 2n — 3 comparisons.

. sne about irz comparisons.
algorithm that finds both the minimum and the maximum using abou 2
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6. (10 points)

sno it is 2-colorable). A
Give an algorithm to color a graph with 2 colors (assuming it is 2-color )
proof of cor

rectness is not necessary. o o{\%w 1
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