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l(a) . leen a graph G=(V, E). Write an algorlthm to determine if the graph is acychc 4)

(b) - Let P be a shortest path from some- vertex S 10 some other vertex tinagraph. Ifthe  (3)
wenght of each edge in the graph is increased by one, will P still be a shortest path” -
fmm s to {7 Support your answer with approprlate argumenrs

(c) Assuming dd_]acency list representatlon of 0raphs discuss the tlme complexlty of (3)
performing BFS. :

- (d) - Consider the followmg recurrence_relatlon ; : s , (C))
R =2, . ifa==] ' :
Af(n) = fn-2) +n, ifn>1

Write a dy’nﬁmic programming algcrifhm to compute f(n) above'.

-(e) Do greedy algorithms always give optimal soutions? If not, give an example - 3)
-whe:e the greedy algorithm does not always gwe the ogtlmal solutlon '

. DGSCFlbw an algorithm that gtven n integers in the range 0 to k preprocesscs its 4
input and answers any ‘query about how many of the n integers fall into range [a,
b] in O(1) tlme Preprocessing time should not be more than ©(n+k).

5 o (g)'_ Prove that red black trees are’ balanced l.e; :f a red biack tree contains n nodes,
[ : © then its height is. O(Iog n} ; ¥ e e _ (5)

_ (h) Insertion sort can be expressed as a recursive proccdure as follows. Gwcn PR 5 S
i : : All..n], we recursively sort A[1..n-1] and then insert element A[n] into the ;
e ~ sorted array A[l n-1]. Write a recurrence relation for the running time of this .
:  recursive version of insertion sort and olve time complex:ty of the algorithm by . s ..
solving thc recurrence.
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! (i) Analyze ti_me complexity for the given algorithm (written in pseudocode) - (3)
« g
| ; =5
i X while( i <n)
: i
i=2%i;
X+
}
(j_) State whether the sequence <20, 15, 18,7,9,5,12, 3,6, 2> a max-heap ér not? AR
20a) C_aq we use Heapsort as the auxiliary sorting routine in radix sort? Tues 3 (2)
~ (b) Consider the following Red-Black Tree: g ‘ (6)I

1 . . Insert 7, 17 in the - given red-black tree. From ‘the'_—r'esultant tree, obtained after
Lo  inserting the two new nodes, delete 17 and then 7. o -

.. () Whatis the largest possible number of internal nodes in a red-black tree with black- (2)
" height k? What is the smallest possible number of nodes? : i

programming to apply are optimal substructure and overlapping subproblems. Explain

| Py these two properties. Show that rod-cutting problem has both these properties.

L 3.(a) Two key ingredienfs that an optimisation problem must have in order for dynamic - - (3+2)

(b) Determine an LCS of <1,0,0,1,0,1.0,1> and <0,10,1,1,0,1,1,0>. )
4.(5) Give an adjacency-list representation for a compiete'binary tree on 7 vertices. ' (3)
Give an equivalent adjacency-matrix representation. Assume that vertices are ,

T numbered from 1 to 7 as in a binary heap.
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(b) Find a minimum spanmng tree for the weighted g,raph shown below using Prim’s  (4)

MST algorithm::

(¢) Consider the following graph. ' ' ' 3)
: i) Draw the resultant depth-first tree obtained on running DFS on. the
, graph. Start your search with vertex B.
i).  Show the discovery and fi inishing times for each vertcx and show the :

cIaSSIﬁcatlon of each edge

5. (a} lecn an ad_jacency llst representauon of a dlrccted graph. Give an eff] cnent (5)
algorithm to compute the transpose. Analyse the running time of your algorlthm
Transpose of' a graph G= (V E) is the graph GT = (V ET)

(b) Finda shortest path from vertex D to vertex-A in the following graph by < (8)
carefully followmg the steps of Dukslra s algonthm :
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6.(a) Show that the second smallest of n elements can be found w:th n + { lgn] -i{4)
s e comparlsons in the worst case. - : :

(b) What do you understand. by a stable algonthm? Is the followmg code of count 3)

- sort stable? Explain why/why not. ln case lt is unstable what changc will make it
stable?

- . count sort(A,B,k) ¥ A 0
cermlpk 0T ey - %
G0 ' i g
for j=1 to A.length
CIA[j]]= C[A[l]]Jfl
fori=1 to'k
‘ C[l}—C[|]+C[|—l]
for j=1 to A.length
- BIC[A[]]] = A[j]
C[A[J]]“C[A[l]]—l' _

(c)  Consider sortmg n numbers stored in array A using Selectlon Sort. Why does i 8)
need to run for only the firstn - | elements, rather than for all-n elements? Give~. . .
the bcst~case and worst-case runmng times of selection sort in e-notatlon

7.(a) Let A[l .n] be an array of n dlS[lI‘lCI numbers Ifi<j and A [i]> A[|] thcn thc (243)
: Al palr (i, ) is called an inversion of A E '
@) List the five inversions of the array <238 6 1>,
. ii) What array with elements {1, 2, . .» N} has the most inversions? How
+many does it have?
- (b) Give a pattern beginning with A and usmg only lettcrs from the set {A B} that )

would have the following failure indexes (for ](MP flowchart constructlon)
‘Fail=<0, I 1.2.342.2>
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