USN

Time: 3 hrs. o S ¥ B €s Max. Marks:

Data Structures and /A}i’p‘lications

16

BCS304

Note: 1. Answer any FI VE fuIl questtons choOsmg(ONE Jull question from each module.

2. M : Marks , L: Bloom slevel .C? Course/outcomes Ly

&

Third Semester B.E./B.Tech. Degree Exami:h‘a;ti‘(:)n, June/July 2025

100

Modile~ 1 < M|L| C
Q.1 | a. | Define data structure. With a nedt d)agram explain the c/lasmﬁcatlon of| § | L1 | CO1
data structure. & Ly
( \} ¢
b. | Explain dynamic memory fllQCatlon functions with sultable examples. 5 |L2 | CO1
c. | For the given sparse matrlx draw the triplet repreaeptaﬁon and also draw | 10 | L3 | CO1
the transpose of respltant trlplet ¢
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Q.2 | a. | Define stack. With su1table “example write }he atray representa}aon of stack. | 5 | L1 | CO2
/ ) ) / 3
b. | Write a C functlons t6 implement push() inop( ) and dlsplay( ) operations | 5 | L2 | CO2
for stack using array N P,
c. | Translate’the fol]owmg infix gxp/resswns to postﬁxzform using stack: 10| L3 | CO2
i) ((A/’B)+C)/D /11)I)A*B*C+D .
3 A/'\ ) /‘ V
) /" Module — 2
Q3 |a., ’What are the dlsadvantages of linear queue‘2 / 5 | L1|CO2
4/ . /,‘
b. Wlth suitable example discuss the r_epresentatlon of linear queue with array. | 5 | L2 | CO2
. ,/ N
c. | Develop functlons in C to 1mplement insertion, deletion and display | 10 | L3 | CO2
operations on circular queue of mtegers
777 OR
Q4 |a. | What is linked list? With suitable examples explain different types of | 5 | L1 | CO3
linked lists.
b. | Write a C funct&éﬁéﬁto implement a stack of integers using a Singly Linked | 5 | L2 | CO3
List (SLL)/.: £
‘//"r> . (:\(
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Develop a functions in C for the following operations on siyn{g‘lyflinked list| 10 [ L3 | CO3
of integers: fie
1) Insertaelement at end of SLL
ii)  Delete a element at end of SLL
iii) Concatenation of two SLL
Module -3, Q (

Q.5 Write a structure definition for Doubly Lmked Llst (DLL) of'i mtegers What 4 | L1 |CO3
are the advantages of DLL over SLL‘7 !
Dmmbpa(?mannsﬁr&eﬁﬂowmgOpﬂMKmsmlDLLo@mmgms 10 | L3 | CO3
i) Insert anode at front of DL l” pas
ii)  Delete a node at end of DLL

1 p

For the given sparse matrlx deSIgn the linked list représentatlon 6 | L4 | CO3
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Q.6 Define binary tree. Write array and linked list representatlon for given | 4 | L1 | CO4
binary tree. £ 5.8/ L5 %
P v Va
Develop recursive C ﬁmctxons for morder preorde1 and postorder traversal | 10 | L3 | CO4
4 of.a binary tree. Fmd 1norder preorder and’ postorder traversals for the
given binary tree. & :
Design threaded. bm(ary tree for the given elements 6 L4 | CO4
10, 20, 30, 40, 50
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Module — 4 -
Q.7 |a.| Write a adjacency matrix and adjacency linked list /1epresentat10n for L1 | CO4
following given graph.
/
Fig. Q 7(a) L
/,
b. | Develop a C function to traverse-a gréph using Depth Fnst/$earch (DFS). | 8 | L4 | CO4
Apply DFS for the graph oxvep below starting from C. 4
& & .
LN Fig.Q.7(b)
P ‘
c. | List an/d/e‘xpla'in different types of sélection trees with suit(able examples. 6 | L4 | CO4
S (;"‘ b >4’ w/‘ ~ A
OR P "(,”.) ’ Y-
Q.8 | a. | Define forest data structure« Wlth a suitable exa}nple write a procedu’re to L1 | CO4
transform forest into bmary tree oD Ve
/ / [ )

b. | For a given data de51gn a bmary search tree Apply inorder. /}Sreorder and |8 | L4 | CO4
postorder traversals on resultant binary ! search/tree s
695281524147852

¢c. | Develop a C ‘functlons to perﬁorm the followmg foperatlons on Binary |6 | L4 | CO4

/.

Search Tree' (BST): o A ¢
) Insertmg an element 1r}to BST ,
ii) Recurswe search of ngen key element on BST.
£5 1 5

s .7 Module=5"

Q9 |a. E)iplam hashing with suitable example Explam different types of hashing | 10 | L2 | COS

functions in detalls /4 )

b. | Explain statle hashmg and dynamié‘ h'z;shing in detail. 10 | L2 | CO5

S0 OR
Q.10 Write a note on: L)

a. | Leftist trees 6 | L2 | COS

b. | Optimal binary search trees 7 | L2 | COS

c. | Priority queues. /. L2 COSJ
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