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(CLO-1: D fundamental concep oralsirhﬂm’ tlong with an algorithmic approach tg 4 given problem.)
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Question # 01: - ik e %2 S-)@--g?'“arksﬂsl

1.1. Demonstrate what the g:llaﬂing algorithm wﬁplgcs_bﬁpe’fg"ﬂi"g adry run of the Enigma algorithm
with k=4 and A={39 2! 3.7 = \LCH OsYidex 4 s o
FALGORITHM Enigma(A[n]. p. r. k) ALGORITHM Test (A, p, r) =1

I. if(p=r)then |1 tealpl s =2 =i\
2. return Afp] 2 iep '-0 Pz

3. dse Joforsgpalitor L 4o v |
4. q « Test(A. p. 1) 4. i (A[s] < X) then AN e
5. rank_x+ g-p+l I il gl s ERe e S50
6. iff k=rank_x) then 6. swap(Ali}, Ay V<=5

7. return x 7. swap(A[p], Ali])

8. if(k<rank x) then 8. returni S ehirad 3
9. return Enigma(A. p, g-1, k) st 3 =4
10. else %
11.  return Enigma(A, q*+1, r.k-q) sz A
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(€LO-2: Design new algorithms fordifferent computational problems)
Question # 02: CLO-2 Mk = (554

2.1 A robot can take steps of 1 meter or 2 meters, Let w,, denote the number of ways the robot can wal
n meters. (Order is taken into account so that the 4 meter walk 1, 2, 1 is considered distinct from the
meter walk 1, [, 2). Design a recursive algorithm for computing wy

2 g

I-?-zdl;;[ Dlr‘ Ds....Dy be n documents, and let D bea given document, Design a Brute-Force algorithm |

Tf?e 5 : ;E??:ELJ.:(S:;HALEE jl) ( wl:cre 1 ts_: < n;ifr;qﬂ 1:s]mg the Hamming distance as the similarity measur
; ] e between two strings ual length is defi er of positions at whi

Shele orteiponding Sombois et droat g efined as the number of positions at _whlc
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What is the basic operation(s) (primitive operation(s)) in this algorithm? ] ;
Can the number of times the basic operation is executed differ for inputs of the same size? Explain
why or why not. :

Set up a summation formula to count how many fimes the basic operation is executed throughout the
sorting process. Use the most suitable asympiotic notation among O (Big-0), 2 (Omega), and ©
(Theta) to classify the algorithm’s efficiency for both the worst-case and best-case scenarios.

BiyScareh (it o]t ow, n igh 5t K65)
0t mjg;
{#(loy, = high)
Teturn low;
Beip =abi: i oy + ((high - low)/ 2%
for (j=i-1;j>=ins; j-) . P
afj + 1] =afjk f.;zr:;{mldﬂ AR
8["15] = tmp: el*it‘(key‘ n[mld']) .
} retyrn BinarySearch (a, low, mid, key);
retum mid:
|
What is the measure of input’s size in the given Binary Insertion Sort algorithm? Marks = [0.5]
Marks = 0.5

Marks = |[0.5]

Marks = [02]

Analyze how the runtime of this algorithm is affected when the input size is doubled in both the worst-
case and best-case scenarios.

Marks = [1.5]

3.2 Consider the following algorithm Marks = [2+3]

ALGORITHM Sort (A, £, )
1. if{ f<1) then
n
mes \
. Sort(A,f, m) ¥
Sort (A, m+1,0)
Combine (A, /. m. )

b ol

a) Set up a recurrence relation for the given algorithm Sort( ). The Combine function merges the

two sorted parts. Assuming it takes O(n) time.

b) Solve the recurrence relation that you derive in part (a) using Recursion Tree Method



