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~/<~\Design and Analysis of Algorithms, __0"1'>'~~ (~V'-' "-, '\_ /' rc::~
Time: 3 hrs. 't::-q) . ': ax. Marks: 80

Note:Answer)n~~IVE fullquestions,choosingone fullquestiol:i~~)neach module.
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1 a. Define an algorithlrLJDiscuss the criteria of an algorithm W\ti\~lt:&xample.
b. Prove that: If t, (n) E\orl:>.~~))and t2(n) E 0(g2(n)) then ~ \\?

tl (n) +~(Jj¥eO (max {g, (n), g2(n)}) <I>"~
/:..\,;~\ ", "c. Explain the two commo~\Y0YS to represent a graph w·tll:.:.~m"t?xample
\.)C'::-~ <\~)
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2 a. Consi~er the following algoritl~ f'-~':.:?)
Algonthm GUESS (A[ ] [ ]) ",::::~_ U~..;:)
for i +- 0 to n - 1 <cZf3; (6'-

for j +- 0 to i ,,{;tJ (-\::;'~
A [i] fj] +- 0 .(1::;> l~

i) What does the algorithm compute? 1...7
ii) What is basic operation? c-. \\ <:-)
iii) What is the efficiency ofthi~-aJgQ'I'it.if'm?,-\ (03 Marks)

b. List and explain important proble~--tyP1s that(ai,osolved by computer. (07 Marks)
c. Design an algorithm for checki~ ether allelements in a given array are distinct or not.

Derive its worst complexity... '"",,\v <;;/~'."'~ (06 Marks)
/,--'1 /)"/1/ c->(r {\ Module-2-;!:::;::-\

3 E I· divid d ,,)\:--{/ . W . . (a) .hm J:'. fi di h .a. xp al.n, IVI e an conq,ue;t c~Illlque. nte a recursiveratgont lor m mg t e maximum
and rrurumurn element iT. ~jlhst. ?~---:> (08 Marks)

b. Apply quick sort to s~:~lie list E, X, A, M, P, L, E in alprfa§~>cal order. Draw the tree of
the recursive calls plJde:-:! \:) ~;:)'\ (08 Marks)
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a. IS~USS tra~~,,-~' atnx ~u tip Icatlo~ an e:lve Its time comp e",:!~, ,'__
b. Design me(~~7/sNt algonthm and diSCUSS ItS best-case, average-9'.9B~ and

efficienc .~~,> \~r!C>'l
-~--' \Or/

Il \\ JO
(<'~// Module-3 0 >/

5 a, Sob(~,the'greedy knapsack problem where .((;.~SD
m(-"'..J(}~n = 4, P = (40,42,25, 12), W = (4, 7, 5, 3). \::/(Q9 Marks)

b. /I'~:rs job sequencing with deadlines problem? Let n = 5, profits [10, 3, 33, P 40) and
\Q,iacHines [3, 1, 1, 2, 2] respectively, Find the optimal solution using greedy algoritfiii;L' ')\

c.=::'> (ofhat(s)
c. Define minimum cost spanning tree (MST). Write Prim's algorithm to construct minimum

cost spanning tree, (05 Marks)

(06 Marks)

(06 Marks)
(04 Marks)
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(08 Marks)
worst-case
(08 Marks)
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~~=itign Dijkstra's algorithm and apply the same to find the single source shorte~vpath for
(gt~!) taking vertex 'a' as source of Fig. Q6(a). 1:-7,r:: {98 Marks)

I' /' 4- ,\Ie)"\ ,(/;~,,> '" " /
'-,_/ • "2. \ ':::'"~ :J ; -....~

//~~\) 0
\\".> f' 4 Jj) Q\ z)
\\::::.:;"L~ 7 (0-~~j

~) Fig, Q6(a) \.::::.~)
b. Construct a~r~an code for the following data : !(3\~

\~;::ij:,<, Character ABC D r">\~?)
(<3::~~, Probability 0.4 0.1 0.2 0.15 /,0 <}!<)

Encode the text ABAi2ABAD and decode the text 10001 0 111~O'JJ;)10, using the above code.
~J <<:0,. c?\\'0' . (04 Marks)

c. Construct the heap fi\f,.~t1Jy.'hst2, 9, 7, 6, 5, 8 by the botto~ 1p>afgonthm. (04 Marks)
,-~/\ l~', ~

~~~ Module-4 ((::~..:;
a. Defi~e transitive closure. ~it~ Warshall's algorit~~'{~-::.ibmpute transitive closure. Find its

efficiency. '<:)~ (s::.~ (08 Marks)
b. Apply Floyd's algorithm to fina<)aU-pairshortest p'ath~f0r the graph of Fig. Q7(b). (08 Marks)
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a. For the given cost matrix, obtai 0 ~Jf1al cost tour 1,!-81ngdynamic programmmg. (08 Marks)
'''\) ?/-,\ Q/'1O,15 20
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b. Write a pseudoc09~Q t1n{l an optimal binary search tree by dYf.ft~'cprogramming.
"v,/)'1 \'::> <~," (08 Marks)

<~~~:) (:-<'\1~'--:3~ Module-5 ~0,,?
a. Write the pselld~de for backtracking algorithm. Let w = {3, 5, 6~'-'nc;tl1d\m= 15. Find all

possible s~J'~~?(Qfw that sum to m. Draw the state space tree that is ge~fo~e~. (09 Marks)
b. Draw th~p61ti n of the state space tree for m - colorings ofa graph wh~ ~:;= 4 and m = 3.!?'//~> \)<>.~;:::>(07 Marks)
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10 a. ~~~~'1}e help. of a state space tree, so.lve the Travelling Salesman Probl&m,llrSP) oftt .~i.-o(a),usmg branch-and-bound algorithm. S Q~~llIrks)

~ ~ S-S',
---) \5-/

6

7

8

9

8

Fig. QI0(a)
b. Explain the classes ofNP - Hard and NP - complete. (08 Marks)
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