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1. Explain the algorithm design and analysis process. Illustrate the various steps involved in algorithmic problem
solving with a neat flow diagram.  (1I0M CO1 L2)
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2. Explain the general plan for analyzing the efficiency of recursive algorithms. Develop a recursive
algorithm to compute factorial of a positive integer and derive its efficiency. (10M CO1 L3)

{ J’ﬂ (Ll Ma.,mlim.f {hmJ‘J.éﬂ;I_A CEL RMUJU'-;LAF ,ﬁ”f”u i N \i
’'

{ ﬂ)t‘i‘—”“" Ag-‘\ f?\dﬂ.ﬂnﬁzﬁ Jdl., TW‘_, E./}éu_l_,.;}_l_éj 5(1 Rt S

:l 'tf'jt WL LL"’W"(

e pt O- PM:,OM (m fPaMmdy_u) Mﬂmjumg an. t..lM«f)‘JfJ.
), Pett
l“;‘-ng Al eLgovtlvats basis ofurilion
m: ahathu, b WM‘%{M Ul bmﬂfb-lﬂit&m
thuf o vty o oo fus of o 22

ngmmumﬁicm a;mﬂ{am

wuwﬁzﬂkwmwﬁxma%ﬁumd

omd. badruiosd MMMWW-.&L&& M%Mﬂuﬁ

: . |
&W‘E\M FM (W) - Scheme:
ﬁ‘___u_ . Five steps — SM
il fszmf.ug m/ "W"“% Algorithm — 1M
- 4. . Recurrence relation — 1M
4 &‘L@ 2 4 mon wxaa,fmx Mnﬁlc}b. Y Solution — 2M
Order of growth — 1M

‘J{IM : Ty wmlir Dj n [ (Solution to be given)




e
ey Aorta e
I'T'LH: )‘: N 1‘:11(3011..% iy C}O'l Lw-('w.ﬂ ;Ja_.ﬁ
L;‘--::'th- 0L . Lewa .
S tpliadion. prdiong FMMFL
Tl AL LUAALAL M

el L . |
F(m = F(m-1) + o, wl ME‘M - I

YRy ﬂf‘l'>0

fam e baric spugfie,
i), Mu*tv&mﬂtw us
a,{udw, Qc

M) ds wawldiplecadio.,
Coundd

% o Ll
S o
i L
=

#(m)= M (m-
ﬁﬂ)ﬁ,\ opel pial ()
ﬂmdﬁﬁmhw
' ---Tm%‘ R |
*"-*Pﬁ“ fdsriad (- -1) o %’7‘}? J

)V]é"f.i) MG’THO-{-] '}"’-’Eﬂﬂ%l_ M

Tailin) ;
vdilibn @ M(p) =




§ s —0 :\1

M{[ﬂ’f “’M M‘BCQ.) wle onn ‘=J/).;:}_{ﬂ£u/ GL ?;yf_z,-.,af

) UAL ernalll
e i

" 2 ol tenddisw e m=0, aekifbulh P=m

51-41[111#“‘1)4‘“4

= M(o)-@*‘}q
= (47

E’L@—“—"?—/




3. Design a Quick Sort algorithm. Obtain its best case, average case and worst case efficiency. Apply the
algorithm to sort a given list of elements. 5,3, 1,9, 8, 2, 4, 7. (aoM CO2 L3)
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Array: 5,3,1,9,8,2,4,7

Pivot=15
1 starts from left + 1
J starts from right end

Index: O

Array: 5
P

i J

1 234567
3198247

Step 1:
1 moves right until element > pivot
3<5 — move



1 <5 — move
9>35 — stop

Index: 0 1
Array: 5 3
P 1

234567
1 98247
' ]

Step 2:

j moves left until element < pivot
7>35 — move

4 <5 — stop

Index: 0 1
Array: 5 3
P 1

N DN
A N
<

23
1 9

—_—. 00

Now swap elements at i and |
Swap 9 and 4

Array after swap:
5,3,1,4,8,2,9,7

Initial Array
5,3,1,9,8,2,4,7

[5,3,1,9,8,2,4,7]
|

Pivot=15
/ \
[3,1,2,4] [9,8,7]
Pivot=3 Pivot=9
S — \ S — \
[1,2] [4] [8, 7] []
| |
Pivot =1 Pivot=8
j——— \ — \
(1 [2] [71  []

Final Combination:
[1,2]+[3]+[4]+[5]+[7,8]+[9]

Sorted Array:
1,2,3,4,5,7,8,9



4. Define Topological Sorting. Explain the different approaches used for topological sorting such as Source
Removal Method and DFS-based Method with examples. (aoM C0O2 L2)
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5.a. Write algorithms for Preorder, Inorder and Postorder traversals of a tree. Obtain the traversals for a
given tree. (6M CO2 L3)

(a)
Scheme:
e e Algorithm — 3M

Solution — 3M

/ N\
B C
/NN
D E F
Preorder Traversal (Root — Left — Right)
Algorithm:
void preorder(struct node *root)
{
if(root = NULL)
{
printf("%c ", root->data);
preorder(root->left);
preorder(root->right);

}
j

Traversal:
A,B,D,E,C,F
Inorder Traversal (Left — Root — Right)
Algorithm:
void inorder(struct node *root)
{
if(root != NULL)
{
inorder(root->left);
printf("%c ", root->data);
inorder(root->right);
}
}

Traversal:
D,B,E, A C,F
Postorder Traversal (Left — Right — Root)
Algorithm:
void postorder(struct node *root)
{
if(root != NULL)
{
postorder(root->left);
postorder(root->right);
printf("%c ", root->data);
!
}

Traversal:



D,E,B,F,C, A
Scheme:

Diagram -2M
5.b. Explain the concept of Divide and Conquer. (4M CO2 L2) Explanation — 2M
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Scheme:

6. Define AVL Trees. Explain its four rotation types. (10M CO3 L2) AVL Tree explanation — 2M
Each rotation 2M) — 8M
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