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Parts of a question should be attempted “together.

1. (a) Find the LV decomposition of the given matrix :

1 -8 6
10 3 -4 ' _.
4.
g8 5 2

.(b) Consider the given dynamic-programming algorithm
to compute a binomizl voefficient

n!

C(n,K) = -ﬁ;(?_"{)—,

'BINOMIAL (o, K)
_ /f loput : A pair ol non negative uiegers
nzkKa:z>49

I Oyptput @ Vi v o



£591 2

3, if j=0) or G=K)
a Ol e !
5. else CIL, i1 - Cli-1i-11+ Cli-1. {1

6. retun CIn, K]

' :
Compute the worst-Gass running time for the
algorithm. ' {4}

{¢) Give o djy‘namic-_pmg'mnming algorithm to soive
the 0-1 knapsack probiem. {6}

2. (a) Show the mdeung of vertices pr{:duce{i by
TOPGLOGICAL ~ SORT when it is run on the

given directed acyelic graph. Consider the vertices

in alphabetical order. (5)
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(b) Nlustrate the working of PRIM’s algorithin on the
. given graph ! (5)
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3. (a) Insert 43 followed by 20 inio following Max
Heap.

)

(b) Prove that the worst-case runnmg time of
RANDOMIZED—QUICKSORT is 0(112) (&)

(c) Illustrate the operation of BUCKET-SORT on the
array :

A = «990,-21,-19,-81,-33;;73,-41,

270, -59, 04> (C))

{d) Show the working of the SELECT() algorithin (that
finds the ih order statistic in worst-case imear

time) on the given array for i=35:

A = <41, 20, 8, 64, 3, 81, 60> @)

4. (a) Show the step- -by-step construction of
BINOMIAL-HEAP when the nodes 24, 48, 32,
64, 12, 91, 83 are suucess;vely inserted into an
initially empty binomial hegap. (5

P.T.O.
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(b} Shiow the wonsteuction of the rad-black tree after
successively adding the keys 39, 83, 42, 94, 61
into an imtially empty tree. : (5)

(c) Show. how the dynamic set query. MINIMUM can
be supported in O(1) worst-case time. on an
augmented OS-tree. . o 3)

5. (a) Determine the cost and étructm_‘e of an optimal
binary search tree for a set of n=35 keys, with
the following probabilities : '

il o 1 | o2 | 3 4 | s

p. | - |o004 [ 006 008] 0.02]0.10
q, | 0.06 | 0.06 | 0.06 | 0.05 | 0.05 | 0.05

' ' (6)

(b) Consider the STACK data structure that
jmplements PUSH, POP and MULTIPOP
operations. Use POTENTIAL METHOD to show
that the amortized cost for a sequence o’ n PUSH,
PO? and MULTIPOP operations is O(n). (4

-3 What is memoization ? How it improves the
performance ol & pure rucursive syt 7

Expiain with an exanipie. (6

6. Coins of denominations Rs. I, 4 rud 5 are availa bi*
A person showld pick un mintmum sumber of coins
so that the total currency he bas is Ks. 8. tiive ar
efficient algeo: il fu bed s Gihag e ST
LT PSR SR SEDEEL VIR SRR LN I8 S
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