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

1. (20 points) Consider a set of intervals IR

(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.
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Name(last, first): Midterm " 10/30/2018

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.

(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 have property X?1.7¢

{b) Design an efficient algorithm for generating a traversal of a graph that has property X.

b=

G) (7!‘0\

,
QY]

y itk Prapefl\{\{ e closaidie) o

{ ‘-{,

£
I

<
\
&

Qu_f\ N mo&i%'eﬁ

‘ cx\ZL‘A '0@%/‘(.23 0()3 ea(jr /‘_;)JL\

- ‘g %.“l"r.n( et it M. LT nal>

—

5 ’\’\urf org  ND ;\93’5 Gy OIJJ C‘ii

0 F> IO Y‘u()(’ N

-_ \l\/\\(f\ 0\()(5‘\"? Y\m)l) ¥.) Ly
Q()\ZL lm\/imy" o ey Adl M

(} C‘:}Ufﬁ.«%‘ f\\,J( \ b][,

' RU/\

iy

/' — .X:_% A’\A et)gi “VU} v‘f\; e
P.\r) dé}g’j{,@‘p PP Aoy Skt
> A3¥4r Di;> \'\1&) rua \‘
- (‘)\u)l\ Ty 3(\\1/& Wt G\n\/ e"g&)
-3y S0, Ouipst g

Fuler ?m.p-i.) e "”\‘!' Ny 2
T /

0FS | |
0‘5‘ béb C\{:z}'”“?)/

"} '\’\\l/( are L hJJPg oé o()() é‘ga,n(g/

D £5 Sy creck

”

n tu ,E,n’&‘ﬂ

Y

A

s _\
ot pul {5’&*{5 Joes n¥ e
"’A—-‘_/\Q(J”f!"[ Y/p

Q‘(’b\ Ore oy e stetly ade

i
1y

—/,.}(F "‘,',"» . N B )
?; P Fs (e Al ' a) By lr.;),(i..‘m(

node J

s
<

V\E!Ré

: | "
{)Un Yrovtoe a0V F \’L(
1y ' ! ‘3’;\(
Syal 3
)1" \\b Y Y o ¥ A rw,{f'wu!

4.5
propety X’

)

:;;?% " pue

: « ' o
= O‘*\Qrw\)t\ b\,\--e[,\' (9/“&?\" Wy ?fdt)(/\,\/ X

Page 4 of 7

(On}\"l"“ﬂ) on b‘”’h




Ti/\.{ {m‘{';wl‘ / f:'"'-hf?*/ 33
*; Wik, A, cored Jobe  stadvo, 5'?(’{«43 Hh Aeg/’et_’ o etk g
l -
il ke O(i"} A B
| i [ . |
P C»‘{ ({/‘\; )\( (0,,} :/!j,&_; }yf- ok M[ Clﬂa VoY {,;‘%’ 'iﬁf‘f ,:)f’ﬂ)
= Ii j"‘L’rL e N vesbice o ,{; Nal ernirts et
{v{.v')l":"y A vee
' i
= S I\ (L L, o(min)
CDEY 0w Wb L
*\'\-4 C\AU oy CLI" Lil\a 5 'o,\ g&% wiy etlaed ot - o
vy en W Wi 53(”’ Constlar  Hing,
‘:‘{\\A) ,i‘i, X ;M} (wﬁ.@fzw\/ ) O (/\ -ler\)
— B




fZ "‘JM SW!’ MA&

A

SJ“Z? (3

Stopd

7/

4. (10 points) Consider an unweighted graph G shown below:

(a) Starting from vertex 1, show every step of BFS along with the correspondlng FIFO next
to it.

g

\5\’ Y

OM\' fux\‘ |

©

Page 5 of 7




Gaigy Sdatict Wk cdog oo

J

5. (20 points) Consider an unsorted list of integers. You can find the minimum number in the
list with n — 1 comparisons. Similarly, you can find the maximum with n — 1 comparisons. So
you can find both the minimum and the maximum with about 2n — 3 comparisons. Design an

3n
algorithm that finds both the minimum and the maximum using about £h comparisons.
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6. (10 points) Give an algorithm to color a graph with 2 colors (assuming it is 2-colorable). A
proof of correctness is not necessary.
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