UCLA
Computer Science Department

CS180— Midterm
Algorithms & Complexity

10/30/2018
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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 \%

2 20 | ()
3 20 !({
4 10 | (0

5 20 L

6 10 6

Total: 100 ’) D
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= L. (20 points) Consider a set of intervals I, I, - - , I,:

o’ i . ) ) ) .
‘;; (a) R(’-Slgn a linear time algorithm (assume that intervals are sorted in any manner you wish)
y 1at assigns the intervals to the minimum number of Processors.
¢

(b) Prove the correctness of your algorithm.
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2.

(20 points) (

(b) Analyze the

a) Design an effie

et ient algorithm that outputs the vertices of a DAG (Directed
Acylic Graph), such h l ") the ' |

at if there is an (‘(lﬂ(‘ (.L‘, y) then x 18 output before Y-
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. w4
. Sy
(a) Classify the graphs that have property X7 -
(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) Starting from vertex 1, show every step of BFS along with the corresponding FIFO next

to it.
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9. (20 points) Consider
list with n — 1 comp
You can find both ¢

an uns ist of - r

m: nsorted list of integers. You can find the minimmm nmimber in the
1S imi o i 1 1 ] 3

A 9“.8' Similarly, you can find the maximum with n — 1 comparisons, So
€ minimum and the maximum with about 2n — 3 comparisons. Design an

algorithm that s =
finds both the minimum and the maximum using about — comparisons.
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g. (10 points) Give an algorithm to color a graph with 2 colors (assuming it s 2-colorable). A

proof of correctness is not necessary.
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