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B. T€ch ll'Jrd Scmcster Nov/Dec 2018
ITPC-21 Design & Anal],sis of Algorithm-

l'imc: -l hoxrs 'l otal Marks: 50

Notc: l. Qucstions 1, {, 5,6 are cornpulsor!. lttenlpt one out ofQuestion 2 & 3

2. If you develop some programs using somc special logic, provide necessary

comment/explanation for that.
3. While writing any module/function, if it c!lls {ny other futlction, also write the codc of that
function. If your code uses some structures and global variables, definc those also. flse of STL,
APls is not allowed.
4. In all programming oriented questions, efficiency of thc algo & modularity rvill also be a
criteria ofcvaluation along with the correctness.
5. Think losicallv. Concepts/alsos/notations described in your tcxt book of Algorithms are to
be used. wherever unsDecified.

l. (a) Can Master Theorem be applied to the Recurrence T(n) : 4T(n/2)+n'?logn ? Why or why
not? Compute an asymptotic upper bound Ior this recurrence. 4

(b) Withreftoheap sort, consider data (6,4, I8, ll, 15,20,7,24, I 0, 86) to be used as input for
the function BUII-D-MAX-HEAP. Show the initial heap. BUILD-MAX-HEAP works
iteratively by heapifying one element at a time. Show the heap after each step of BUILD-
MAX-HEAP in which an exchange happens- Don't write the code. 3

(c) Given root of a binary search tree, write a function in C which counts total number of non-

leafnodes. Don't use any global/static variables for this. 3

2. (a) For a B-tree, you are given node x, node y and index i. Here y is ith child of x. and is the

node to be split. Node y contains 2t-l keys. During the insertion logic, it has been identified

that node y needs a split. Now write a function SPLITCHILD in C, which splits node y. write
suitabl€ comments inside the code to support your logic. Also mention when and why DISK
READ,^ RITE is needed during this function? 1

(b) Assume that alphabets (A,B,C,D,E) have frequencies 10, 3, 8, 25, 9 respectively. Apply
Huffman coding algo on this and show all steps of Huffman tree generation. Then show the

Huffman code generated for each alphabet. No need to write the code/algo. 3

OR

3. (a) Consider the following B-Tree ofdegree t=3. Show B Tree after deletion of following values

one by one: 72, 80, 24, 50, 5 5

7i ,8o ,1o



(b) With rclorrnce to Ilulllnill codc \ glced\ al!"rilhrrl fr'r\r thc lollo$ irrg.Lemma: Idt
lrl"fpi ,,t" i" rrlrich cach chalactel c C t la*. iicq c'ticq' 

' :' 
t 

'lllo l.-T l):::nli":1,::"'iiilil ;"',;,;.iil;;"i;. i'h;" thcre cxisrs an optinal prctlx codc lbr c in which or

loa"ri".a, to. * 
"na 

y irave also the samc lengrh arrcl ditter onll i the last bil 5

4. (a) The activity selection problem can be solved using Dynamic Programming also Write steps
' 'Jf alrJ"pfrri its recursive solution first and then wiie its recursive code/algo Now write its

(b) write a C function for finding backtracking solution oI m-coloring problem Assurre graph

i.'.ro."Ju. ua;"""n"y .atix. Don't use any glo'bal variables 3

5. (a) Consider the graph of Fig 5 (a) and step by step (show values after each main step)' compute
- 'ii. it,ongfy Co"nnected Componentt' No ne"d to write the code Traverse the vertices in

as"..ndiniird". oftheir names, whenever there are multiple options S

mcmorizcd code/algo

Fg sb\
(b) Consider the graph of Fig 5 (b) and step bv srep (show all compll:d "il.l]:t^.l*':fLff:
step), compute shortest paths from sourc i
No need to write the code

(a) What are problems of primary clustering and secondary clustering? ln whiclr kind of

:;";;;fi;;;, it"." piout.*. o"",.r 4

(b) Write the algo/code ofcounting sort and mention its time complexity' 3

6.

{c) Wrile a C recursive func(ion to generate greedy solution of lhe activity selection problem

)il.r."ir,,"i1ri "i ".,irii;". 
i. uir"ua-v *ned is peiyour needs. The list of selected jobs should

3
be stored.
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