Degree: B. TECH Semester: 111™

MID-SEMESTER EXAMINATION, September 2023

Max Marks: 15 Course Title Design and Analysis of Algorithms
Duration: 130 Hours Course Code: COCSCOO CACSCO6/CDCSCOR
CMCOCSC06

Note: Attempt all questions in given order only. Missing data/information (if any) may be suitahly
assumed & mentioned in the answer,

Marks ()

Q. No. Question

Let A be a unsorted array of n integers. Devise the most efficient
algorithm which determine whether two clements whaose sum 1s less |5 —
p | than 10 exists in A or not. Moreover, compute asymptotic tight bound '
| | of time complexity for the devised algorithm. - .
The following diagram shows the flowchart for a recursive
' function f(n). Assume that all statements, except for the recursive
calls, have O(1) time complexity. If the worst case ime complexity of
this function is O(n®), then compute the least possible value (accuratc
up to two decimal positions) of @.
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| double sum:
if (0 = = 0) return 1 0 | | |
| else |
{ f
sum = ().0: -
for (i = 0: Lenite) -
sum 4= foo (i): -
return sum: -

Joolty g <2 MOUEy the above functon foo) and store the vaiues of
.foo(l_). 0 < = ¥ < n, as and when they are computed. Afier this
.' modlﬁcalnon in above program, what will the time ang Space 1.5  CO1

+-complexity of this case concerning Q.2 (a). R

| Given the sequence of numbers 36,96, 101, 29, 32, 38, 1_1_:4’_5;(5_2_65_&_ T

| demonstrate how you would insert them into an empty red-black tree | 1 | Co3
he tree's properties. . |

 lor creating a max-heap {rom an array. Describe the cssential steps | 2 Cco3

[ nvolved in the procedure and discuss its time complexit e e ]
' How does the merge sort algorithm use the divide-and-conquer |

- approach? Provide a brief pseudocode explanation of how it divides, | .
 conquers, and combines to achieve sorting. Discuss the time | 2 . CO4

- complexity of merge sort and highlight its stability and efficiency ﬂ;

_. compared to other sorting algorithms - |

How do you construct a B tree of order 3 from the following data 7, | .| P '
0 2.9.11,15.5, and 377 - - ._ |
You are given the following list of integers to sort using Counting
Sort and Radix Sort. Compare the time complexity of these two | ,
| algorithms for this specific given data. Determine the number of 2 | COo5
' steps/iteration for both the algorithms. | |
Data: [235. 468. 129, 782, 932, 123, 634, 346, 349. 568] I S N
" Consider the following data set: !
1 [42.19.27, 14,35, 10. 5, 30, 22, 15,9, 12, 2, 45, ?].
Perform Shell Sort on this data set using the shell increments (gaps)
0f(7,4,2,1). | ] ]
' 1). Pertorm the first step of the Shell Sort with a gap of 7 and show | 1 cos
. the intermediate result after this step. ‘ . |
' 11). Perform the second step of the Shell Sort with a gap of 4 and |

|

' ‘ >dic ; his step. | |
show the intermediate result after t | _ N |

' ade during above !

1), Calculate the exact number of comparisons m g |
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B. Tech Semester: 3rd - Course work

Degree:
END-SEMESTER EXAMINATION, Nov-Dec 2023
Course Title: Design and Analysis of Algonithms
Course Code: COOCSCO6/ C ACSOCOO/C XSO 016
CMOCSCO6

Iime: 03 Hours Max Marks: 40

Note: - Attempt all the five questions. Missing data/ information (if any), maybe suitably assumed &

mentioned in the answer.

) - f,)_l]_estlon - - Marks CO

| Attempi an\ 2 par[s of the following N
CO]l

Solve the recurrence relation with the help of master method, also show the 4

process/reason:
a. T(n)=3T(n/3)+vVn
b. T(n)=16T (n/4)+ n!
~¢. T(n)=16T (n/4)+n - L
' Solve the recurrence relation using Recursion Tree, also present the number 4 COl
of leaf nodes. depth of three, cost at each level, and final cost:
| T(n) = T(1/5) + T(4n/5) + n A
Find the minimum number of comparisons ‘needed to locate both the 4 COs
minimum and maximum values among 100 numbers, and elucidate the

process involved.
_ Attempt any 2 parts of the following

v

b

f
—

- Create an AVL-tree for the following list of elements: 80, 40, 60, 20,10, 4 CO3
30,70,50,90,100, 55, 35. Identify the number of rotations required for

making it balanced tree.

" A. Derive the recurrence relations of the Best, Worst, and Average-case 4 CO2
time complexities of the Quicksort algorithm and solve them to derive the

asymptotic bounds in all cases.

~B. Give proof of correctness of insertion sort that it sorts its argument.
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What is the difference between linear sorting and comparison-based | 4 CO3

sorting? Explain the different steps of the counting sort algorithm with an ;
!

. example. Discuss its time complexity. » _

Attempt any 2 parts ofthe following |

A weighted graph mdlcatmg (non- neg,cltwe) distances of roads between |4 CO4
adjacent towns is given. A town planner wishes to identify the shortest set
of roads to connect the towns. Devise an efficient algorithm, along with its |
- complexity, that will enable the town planner to determine this. |' L
gerk. | COs |

You are given an array A[I .nf representing a mm-heap and an integer k. 4
You have to design an algorithm to output all the keys in the array that are ‘

.' less than k. l |

(For example, if k = 6 and the array A4 is as shown below, then your | '

 algorithm shouid output the keys 3 and 5.) _ N | ’i

lndex[ 2 [3]4 |5*‘ﬁs7 8§ |9 [1o[11[12]13]14]| |

' Key 3]10|s 131176 1115 6121 1810 T8 23‘1.. l |




Give pseudocode for your algorithm and discuss running time. | et m be the
- number of keys in A that are smaller than k. The running time of your
| algorithm should be O(m).

3 [Solve the following instance of the 0. knapsack problem given the 4 ()4
knapsack capacity in W = & using dynamic programming and explamn it
, 2 :

Item Weight Cost

L 4 10
2 3 20,6
3 2 lsﬁ '
4 5 25V

Q4 I Aﬁen_!pt any 2 parts of the following

36 | Assess the suitability of randomized algorithms for the following scenarios = 4 CO4
v and provide explanations for each case:
a) Merge Sort b) Minimum Spanning Tree
.| ¢)Aircraft Control System d) Knapsack Problem | I
E” ' Design a randomized algorithm to efficiently find the kth smallest element 4 cos
| in an array containing distinct elements. Ensure that the algorithm achieves
~ linear average case time complexity. Explain the algorithm's steps and
__analyse its time complexity. i S R _ .
\4/ | Elucidate the concept of randomized algorithms and their utility, using the 4 CcO3
.'l Quick Sort algorithm as an example. Additionally, perform an analysis of .ﬁ
' the randomized Quick Sort algorithm, considering both its average and |
| worst-case scenarios. '
Q5 '; Attempt any 2 parts of the following
J [| Explain P, NP, NP-hard, and NP-complete class problems, give an example | 4 COl
' of each class of problems. | .
[ tﬁ; - Find the Hamiltonian cycle by using the backtracking approach for the 4 COo3
v
following graph. '
() ° |
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|
| .
| |
|
| | |
. d e , | _\_ - |1
— 1 CO4 |

| ¢ Explain -qucens problem and apply backiracking o solve tisproblem. 4
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