Test 2: Algorithms

Name [

1) (15 Points) Find the LCS For abaababaab and babababab, give the table.

a. Given [,/ 4’\t/6 a b
b. Show each step of the KMP algonthm

2) (15Points) Use KMP to find if abaaba 1@ ubstrma of ababababbaaababbaa.

'
N i i £
i ¢ 1N s 3 9 3 el 2
§ i
1]
s 1Y
i . s Q)
,.
. ¢ .
=X 5 [} o a
i P Z
. A
o { 3 i ¥
%% - P X
i.
v € o 0 i =
il
o inoa ¢
e X
“© b a
i 1 . v
{1t i 5 x
o o
¢ w >
: ¢
Lo g5t




3) (20 Points) Fast Fourier Transforms
A(x)=2x-1
B(x) =3x+2
C()=A(X)*B(x) = 6x* +x -2

Calculate the coefficients of C(x), i.e. 6, 1, -2 by doing the following o

a) (Evaluation) Change A(x) and B(x) to point-value representation using x=1, x=2, x=3
b) (Pointwise Multiplication) List the three points that must be found on C(x)

¢) Let C(x)= c,x™Fcyx+coand list three equations using b)

d) (Interpolation) Solve the three equations (Gaussian elimination), to get the coefficients.
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Figure 301 A gruphicat outline of an efficient paly ltiplication process. Rep
on the top are in coeflicient form, while thase on The boltom are in poing-value form. The annws
Trom lefttv right o the iplicati ion. The s, terms are complex (2m)th roots

of unity.

e What is the running time for the most efficient version of FFT?
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e Explain the history behind FFT? Who was the first person, second person and
third person to discover it? At what point did it become well-known?
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4) (10 Points) Explain the advantages of Dynamic Programming over Divide and
Conquer.
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5) (15 Points) Find the shortest path for “9” to all other nodes using Dijkstra’s

Algorithms. Give the table
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6) (10 Points) We covered binary heaps in class and gave the worst-case running time.
There are other types of heaps; two other common heaps are Binomial Heaps and
Fibonacci Heaps. Give an example of a Binary Heap, a Binomial Heap and a
Fibonacci heap with 12 nodes. Below are the answers we found in class for binary
heap. Find the amortized time (average over n operation) for Binomial and
Fibonacci heaps (cite the textbook or online reference).

Proc Binary Heap Binomial Binomial Fibonacci
(worst-case) (worst-case) (amortized) (amortized)
MakeHeap (1) o) e(1) O(1)
Insert O(lgn) O(lgn) ol i {1
Minimum o) o(1) o(1) o)
Extract-Min O(lg n) O(lg n) O} i ;f__ \L
Union (Merge) A(n) O(lg n) $ Ean
Decrease Key | ©gn) @(lg n) D, rid
Delete ®(lg n) o(lg n) olly ] Y
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7) (15 Points) Currently what is the fastest for the following. Give the name and running time.
a) Matrix Multiplication Algorithm?

a) Integer Multiplication Algorithm?

b) Polynomial Multiplication Algorithm?

¢) Minimal Spanning Tree Algorithm? What data structure if given?
d) Shortest Path? What data structure if given?

e¢) Factoring? (Just name, not running time as it is a NP-Complete Problem)
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