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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.

Distribution of Marks

Question | Points | Score

1 20 | 9p
2 200 4 A7

= oy =
4 10 1)
5

20 70
6 e

Total: | 100 | 7]




o
Name(last, first): Midterm 10/30/2018
y
,// 1. (20 points) Consider a set of intervals L,I-+ I

] n:
(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.
\ A if /"*‘r
a./ - C s T7 |
A C 15%ume 1 .‘@,_f{f !

A0 ~ / e ] B
A oN /s 14 A R
YIC miervglk A (C0 Chrmpl,' .,
~ »

! A
Bl g TR T T
L "/{-L’j '{"‘ f 7
n,la/ -+ % A
/ v ," 1 ] -+ B 3
AR
3 Ar G B N\
¥ £, 00 ‘ F
t Wi = : ;
Lrealce .A N M A
. )
v F0’4 (.Vf‘, | -i’_ -r‘.b ’v‘/ y ,"",’
'7 .;' ’.“ I T ,/“s : r“’
< / A7 1€/ CCH 1 £ £ / My
vaclement (URPENT | :
- Sl / 1 4 L .
I & ST - A VR f ;/V % Sy oIS IS B S
' Llse (£ The cument element (s an end imp
l -
/ S ord i ) /> T '
decrement- CURRENT by op 0 /
0% "HoDPr T p S 2 :
Jere URKENT |4 areq ter Thay WAV
ey \ o ol Pk / /L
' 96T MAX equgl To curpent
.F‘,:-,frl-,, /{/4# / /b ; :
2 4 Y 4 ] k] |
e W’,{(é ‘fm»?zd,f'fls YL,’«@ Miflimun Number of /”A!"'f (' o~ A
% 6 // /”[ﬂ UM A _on N 3
/77 lum VUM pey or- p (orece

b0

(87

f/’l/q /g Iy 7[ | /ux))&ff 15 & Z!z{(,{./‘ 7%7 7%’6 Ma /3»-(%”!;//17 ////
e 7//‘?/’ Ay poigk; i o ntenfs willl, /’mf ¥
d ,AO -'[" £ : s : 3 " g 4'//{)’7} /’[] )ﬁfv/
[ 'ﬂ”?/ . ,% il Z’WZ fVF//f(/P’ Iwo iWTeruls o ol /: 4

; T @ oerg n1ene]. <t pt i R

: jfm’ﬂf inTewaf ends ‘ f~’/ 4 {—// ?/féwt/(\)é%f%/fq dlartts 4#@@
cur) b2 A lhere , 8 o
i Cac A 7[{//”%’ we ‘ee : ot Nl{' (q,,»ﬁr;// 7{/§>, é)/ eremen /"///19 a 4(( dl(ﬂ(ﬂ‘:/ﬂm{l’h
. j A ; 210 Al el Ny L
wdamoer” ot ,nffwwz/g that (ovﬁ%z,@ at any + 'Uf;) we zﬁ?f,) Tk of The
Al v e k! ' :

Wf 5&2 ﬂil(/ MP(![( {/I/Ij ( ]L (,7[ / Page 2 of 7 v ﬁ/!’/j;l /46 /77[% i, ) L/Cf/ﬂlg

g

‘/:?F» M/ﬂ[f/}'n{ﬂ] ”l(m/]f)/ e

frecessors Therefore the
7/\’;

o

5 sy /
! ,r’];zf("‘i,




o B
i —
Name(last, first): Midterm i 10/30/2018

= REAS ‘i.“i?."-':—.‘d!

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

4 W J (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 a vertex,
traverse all edges of the graph exactly once, without removing your pen from the paper.

(a) Classify the graphs that ham property X?
(b) Design an efficient algorithm for generating a traversal of a graph that has property X.
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4. (10 points) Consider an unweighted graph G shown below: .
(a) ii)‘.al;tmg from vertex 1, show every step of BFS along with the corresponding FIFO next
i .
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5. (20 points) Consider an unsorted list of integers. You can find the minimum number in the 3
list with n — 1 comparisons. Similarly, you can find the maximum with n — 1 comparisons. So g}
you can find both the minimum and the maximum with about 2n — 3 comparisons. Design an &
3n
algorithm that finds both the mlmmum and the maximum using about — compa.rlsons ¥R
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6. (10 points) Give an algorit
proof of correctness is not

hm to color a graph with 2 colors (assuming it is 2-colorable). A
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