dc A ,’6 EMT ] C\hoice  Paper/Subject Code: 54901 / Data Structures } MAY 20(9

Based

(Time: 3 Hours) Total Marks 80

N.B. (1) Question 1 is compuisory
(2) Attempt any 3 from the from remaining 5 question
(3) Use of Scientific calculator is not allowed.
(4) Figures to right indicate full marks.

Q.1 (a) Write an algorithm of binary search. For the following elements search 39 (10)
using binary search . Also trace the steps. 16 25 39 71 79 80 92
110 126 155
(b) What is graph? Explain Graph storage structure. Perform depth first (10)
search(DFS) for following graph

a)
f;f\?;
S &
N LS
Q.2 (a) A binary tree has 10 nodes. The inorder and preorder traversal are shown (10)

below.
Inorder: ABCEDFJGIH
Preorder: JCBADEFIGH
Show a step-wise reconstruction of the binary tree along with its postorder
traversal.

(b) What is Linear Queue? Write an algorithm for insert and delete element in (10)
linear queue. .

Q.3 (a) Using modulo division and linear probe method hash the following keys in  (10)
an array of 13 elements. How many collisions occurred and what is
density of list after the keys are inserted. 846 , 780, 431,28, 87, 613,
876,34, 82
(b) Explain the stack data structure with example .Give algorithm for push,  (10)
pop , stackfull and stack empty functions

Q.4 (a) Explain the concept of sorting. Sort the following set of elements using (10)
Quick Sort
44 78,22 .,7,98 ,56,34,2 38,35 ,45
(b) What is analysis of an algorithm? Explain the asymptotic notations (Big (10)
0,0mega and Theta ) used while analysis of an algorithm.

Q.5 (a) Whatis Heap tree? Create an Max Heap for following data (10)
29,8,27,99,19,32,51,4 Also perform one deletion .
(b) Create B tree of order 3 with Create B tree of order 3 with 13 , 34, 30 (10)

,23,67,29,27,100,76,38,10
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Q.6 (a) Define minimum spanning tree. Find minimum spanning path &cost for (10)
following graph using kruskal algoirthm

(b) What is linked list write an algorithm for
1. Insert an element in singly linked list
. Display the number of elements in singly linked list

(10)

-X.
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(3 Hours)

N.B.: (1) Q.1 is compulsory.
(2) Attempt any three out of remaining five.
(3) Figures to the right indicate full marks.

Q 1A) Consider the following snapshot:

Processes | Allocation Max Available PRI CE Mede
RI R2 R3 |RI R2 R3 |RI R2 R3 koo lxas
PO 0 1 017 5 3 3 .3 2
Pl 0 0 0 (3 2 2
P2 3 0 219 0 2
P3 2 1 1 12 2 2
P4 0 0 2 |4 3 3
Using Banker’s algorithm L)
. What is the context of matnx nee 2 y
. Is the system in safe state? G&\?eihe sequencc P
Consider the request from proceSs Pl arnve‘s for (1 0 2) Can the requefst be
immediately granted? .

B) What is Operating System? Wntc the functmns' ‘ ﬁOperahng System What are the [10]

2A)

o ,: kY [10]

B) What do you mean by concunency conu:af? EXpla' _i-the use of semaphore and
menitors in concurrency oont:cﬂ thh example : il

[10]
9 3A) Givena refcrencc{smng th'e followmg pages by a program [10]
2.13.3 2878,1,23 1,4,1,5, 6263 5,6787835384434 Howmanypagefaults
will oceur for the following page replacement al' q nthms assuming three frames?
+ & LRUfteplacement -~ = .7 B
e SFIFO fepfacementu
Opnmal replacement
B) bxp]am the dlff 3 1 [10]

Q 4A) "‘-Suppose andlsk drwc has 200 cylmﬁers,’ nuxnbered 0to 199 The driver is currently [10]
. serving request at cyhndcr 100.and pravxous request was 4 cylinder 150. The queue

" 1S pendmg request in FIFO orde

', :~27 129; 110,186,147, 4i 10, 64 120 -~

St ‘What is the total heacL movcment under following scheduling algorithm?

" ()ECFS ii) SSTF i)y SCAN iv) C-SCAN

2 4 B) Whatisa Scheduler'? Ex})lam the primary objective of scheduling. How many types  [10]
T of scheduler COEXI&t in an Operatmg System? Explain it with the help of diagram.

. SA) What is dyﬁamm and ﬁxed partition? What are the problems with them and how can  [10]
: “Lwe sblve the%e’ problems'? Explain with suitable example.
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B)  For the processes listed below the table, draw Gantt chat and calculate average .j'r__[___lo]--_ =
waiting time and average turnaround time using :- - e o O
+ FCFS (first come first serve) ' :
+  SJF (Shortest Job First) in both condition pre-emptlve and nOn-pre-emptive
» Round - robin (Quantum = 2) e .

Processes Arrival time(ms) Burst time(ms)

Pl 0 9
P2 1 5
P3 2 4 7
P4 3 3

Q 6A) Write short notes on: (Any Four)
» Buffering and Spooling
Process Control Block £
Clock Hardware and clock soﬂWarc
Linker and Loader
Swap-space management

ol [?013- 4
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(Time: 3 Hours) ! ;,jot_a{_Ma,flgsr 80]
N.B: 1) Question No. 1 is compulsory F ORI FEST S
2) Attempt any three questions from remaining five questions - : g
3) lllustrate answers with sketches wherever required and use of pencﬂ should be done i

e g

for drawing sketches Ea
1(a). What is traffic shaping? Explain the techniques used fp‘r trgfﬂc shaping? VR : :‘ f10]
(b).i). Find the range of the addresses in the following blocks: S g X S :
140.179.220.200/19 subnet mask = 255. 255 224&)" = SO G i ESl ) Rl
ii) What is the netid and subnetid of the address 130 4S~34 56 wnth mask 255 255 240 0 e 1 e
2 (a). Explain guided media in detail "o V'.“\“ g e g SOOI i 1)
(b).Define optimality principle. Explain Lmk State routlng algonthmin detail S ‘_ f_ [10]
3 (a). What are connecting devices? Explaln \?arious ennnecting de@lces used at var!ous Iayers of
Communication model. S ) A ¥R [10]

(b). Explain HTTP and SMTP protocols used at the appllcati‘on layec? - Ay _{ S [10]

4 (a). i) Assume that s:gnal-to-nolse raﬁo, SNRdaz 36 and the chaunel bandwidth 15 2:MHz. Calculate

the theoretical channel capacity [5]
ii \Differentiate between RiP:and | BGP A Bl [5]
(b).Explain different types Qf networktopology g R TFE I, 5 [10]

5(a). A bit stream 1010101010 is transmitteduﬂﬁgthﬁ standard CRC method The generator 10001.
If the last bit of data fsi?werted Eiunng tr‘an5m|sslan as Oto 1 Is th1s error detected at the receiver end?

S YRS [10]
(b). Explain IEEESOZ Sstandard P " o4 (10]
6. Write shortnoteson anyforur ! T T [20]
a. TCP connettlon estabiishment A P olfoikatsg
bNAT - S S

-3 Queue ma"agem‘-‘“t alsbuthmsm routers Y ES
~d.GoBack NARQ * R o,
e Transmission lmpairments ;
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N.B. (1) Question No. 1 is compulsory.
(2) Attempt any Three from the remaining Fi lve questlon

From the following trial balance prepare Trading and Profit mﬁiogs account for the yeai ﬁaded 315
March 2018 and also prepare balance sheet as on date for HMH& BrOS

Particulars H;e(AJnt Rs} 5 _' &
Purchase and purchase return , 550000 f . 0. |
Sundry debtors and Creditors S 4000 T 0 24000,
Salaries
Sales Returns and Sales
Commission received
Freehold Premises
Professional Charges
Discount allowed and received s
Bills Receivables and Bills Payablcs
Dfa\mngs o
Capital
Interest on Deposits
Bank balance . &
Rent Rates and Insuranqc o
Office Furniture .= %"
Pnntmg_ Stanonery& advertzsmg
Cash in hand -
Income ']‘ax :
Mach'mery - SL A
Trade expenses C'rp o 2
Stock as.on Ist Apnl 2017

1190000
[10]
he book of Hi [10]
st July 3 Stanedbusxness with cash 15,550,000
2ndJuly. - Purchased goods for.cash 40,000
3rd July' ' Sold: goods worth 15,9 Oiﬂf}a,nd recewed cheque from Ms. Ada
~dthJuly - ; Soid good.s worth'ts. 60,000
Sthjuly -: Taken IS, 5,000 asaloan ﬁom Mr. Hita
6th July Purqhased ‘machinety worth 10,000
Tth July Sald gt ‘worth'rs. 10,000 with cash discount of 10% on it
8thjuly . : Withdraw cash 1, QOO from bank for office use.
9th July Chequ& reca:ved on:3rd July worth rs.9,000 was dishonored
-lOth Iuly Mr Rn &pPa exchanged rs. 5,000 with us as a change.
Exptam lmportanca f‘ Trlal balance with its basic five entries on Debit and five on Credit balance. [10]
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Based on the following data prepare cash budget for April to June 2018 S a0 [10]-

Q3 A
Particulars April’ 18 May' 18 June’ 18 -
Sales 1,00,000 60,000 110,000
Expenses 4,000 6,000 TS o0
Bank 6,000 8,000 o 10,000 -
Interest(Investment) \ SN
Workers Salary 1,000 1,000'\' B : l;QOQ
1. Opening balance for April is expected to be 80 000
ii. Expenses are delayed by one month. Rty
iii. Wages are delayed by two month. el
iv. All sales are cash sales. . ‘ 5
B. Explain Cost-Volume-Profit and Break Even Analys:s Also explam "Brenk even g "Margin of Safety” [10]
and “Target Profit” terms. g i A '
Q4 A. From the following information ca[culate Current Rnho, L.iquid Ratlo; Cre{htors Turnover and [10]
Average Credit Sales(Month) of Veena Ltd -and Heena Ltd Credlt to Debtors is 3-months for Veena
Ltd. as well as Heena Litd. 3 : C 5
Particulars Vegna-L\td:(Rs.) | \ﬁggng-ktd.(ks;)‘ o
Stock S 400000 5 s0,000
Debtors Pl gsg0g | s 70,000 |
Cash &I 8 S NG00 5 000
Trade Creditors “1400001. . 75000
Bills Payable  ~ = [ " jog00 s s 5,000
Bank Overdraft 20000 < 15,000
Credit{)r-for—Expgus:es\ Y 30;0_00 9 A 5,000
.fl‘otal Pui'c}i'_‘a_ses_ ; ' 4.65,000 ] ©3,30,000
Cash Purchases 15000 | - 10,000
B. Explain merits & demerits of ‘Qct_:ouming Rate of Return(ARR) in Capital Budgeting, [10]
59234 : Page 2 of 3
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Given the following information in respect of the Three Machine proposals, rmlkthem(basyd mom‘
profitable investment) by applying the criteria of Payback back method. A ale
Corporate income tax rate is 40%. Interest on Capital is 10%.

Initial investment required estimated annual

Sales

Cost of Productiom(}igtimatg ]

Disect Ma:e‘h
0]

Factor :‘Q?t’.ﬁ‘leadﬁ i
10]

Adnmnstraf' on Cos!s

The economie fife of ma 'ne Lis 2yrs, whiie it 15‘3 ynzjhr ﬂlenther nw The scrap values are Rs.
40,000, Rs. 25 ono it R 30060 respectwe ly. P :

leference betwt en (,dsh ow and Fund Flow &iatefnemt I8 [10]
{107
[10]

[10]

R L LT T ep—
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(3 Hours) Total Marks:« 80
N.B.

L. Question no.l is compulsory.

2. Attempt any three questions from the remaining five questions
3. Figures to the right indicate full marks :

\\, o

1 (a) LetSetA={23456,30,60} and the partial order'_ 'flau"' '_R is me-dmdes relatlon 1))
onsetA. ie. ab aRb iff (a divides b) s j 2 S e
¢ Draw the digraph of R 5 A

* Draw the Hasse diagram for the poset(A R’)

¢ Find the minimal elements _‘m‘axnnal elements Ihast &: greai:est element 1f {t= .- y
exists : :

mumuMluumnmmuwmmmmmmmmmmmnmnmummwmmunmmmmmummwmwmH\\\HM|||WHMMMH\MHIIM

(b) Prove that [p-> (g->1)] > [(p->q) -> (p~>r}] lsatautology : (5)
(¢) Explain Time Changing Envrronment xﬁ Dec;slon Maki 2T, (5)
2 (a) There are three altcmatlves Al,‘ ‘ 4 (10)
The comparison matnc for:p
A
Az
The weights for ertena Cr,.Cy G; C‘4 are (}2 C0:5; 0 4 0 25 respectively. Find the E
best alternative usmg Welghtéd‘PIoduct Model (WPM)
2 (b) Use Mathematlcal Induchon to. .r0\<e the: property P(n) (10)
3 (10)
Cs
15 30
230 10 30 10
4 (b) ‘Apalr o?f dxce are roiled Ifa sum' of 7 is obtained then the person wins, else the (10)

. .person Toses. I,fcosts“Ris Ito play the game. If the person wins he gets his 1 rupee
. baekand’ gets’ an addltmnﬂ 5 tupees. Otherwise, the person loses 1 rupee. If the bet
¥ g o ‘IS‘ placed 100 tlmes 3 how much 1s the person expected to lose or win?
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4 (a) Obtain a recurrence relation for Tower of Hanoi problem. There are n rings resting
on peg A. The rings are to be transferred to peg B. No ring of a larger size is allowed
to be kept on a ring of smaller size. How many moves are required? Peg C'is
available for temporary storage. Y s

4 (b) Are the following statements valid? SR FL N
e IfItry hard and I have talent then | will become a musician.
* IfIbecome a musician then I will be happy. =~

Therefore, I will not be happy then either I did not try hard or I do not have.
talent. ) ) $

5 (a) Find the homogenous solution of the ;eé;yx‘réﬁc,e’ rc:l‘a‘tion ; S :
@y = 6an-1 — | las + 6a,.3 with boundary conditions ap =2, a1 =5, 23 =15

(b) Find the adjacency list, adjacency matrix, Euler pafﬂ'and Euler circuit for the
following graph S R S R :

A

| =]

6 (a) Findthe baktiéul_ar solution of the _fbll_o&\\rin-gfg‘ecurrence relation:
an+ San. + 68,0 =42 x 4™ y :

(b) 'Deteifrpine"if the relation R on set A 15 reflective, irreflective, symmetric,
o asymmetric, antisymmetric and transitive. A= set of real numbers and aRb iff a -

A OR AR KKK
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