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Choose the correct option for following questmns All the Questions are]. A

Q1.
(20 Marks) | compulsory and carry equal marks . <y
1. is the class of decision problems that can be so]ved by non-,{ o
deterministic polynomial algorithms. ‘ 7y : i o LA
Option B: P T O s b e S
Option C: Hard
Option D: Complete
2. Following data structure is used to implement LIFO Branch and Bound Strategy
Option A: | Priority Queue ‘ s '
Option B: array
Option C: stack
Option D: Linked list
3. For the given eiements 6411172 24 14 using qulck sort, ‘what is the sequence
after first phase assummg the plvot as the ﬁrst element‘?
OptionA: [24617112414 :

Option B:

2461117 1424

Option C:

42617112414

Option D

;_‘.\{'2. 4.__6:;1;1' ;1--"'17;242-1;4 FEESE

: F J Whl(‘.h of' the followmg is, COrrect for branch and bound technique?

A It is BFS generatmn of problem states

ii. - Itis DFS generation of problem states
g Lt is D-search.

F 3 _O-'ptionB:

“Onlyii

- Option C:

Only i and iii

“Only 1, and iii

| Consider the given graph.
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What is the weight of the minimum spanning, tree using the Kruskal’s a_igo_rithm? S o

Option A: 24
Option B: 23
Option C: 15
Option D 19
6. Bellman Ford algorithm is used to find out smblc source’ shorte%l path fori
negative edge weights. Beliman lorci algor:thm uses whloh of thc fo!!owmg,
strategy? _ :
Option A: | Greedy method
Option B: | Dynamic ProgrannningffT-f:-:fow
Option C: Backtracking e
Option Dt Divide and Conquer -
7. The optﬁnaquJuﬁoﬁ.ﬂ3f4—qu¢¢n,pfob}en1js
S (2’3,&4).‘.1_3 SR ———
Option B: (1 ,3_,-2;4)
Option C: (3,1,2,4)
Option D: . -. (2,4,1,3)
&'.MyiﬂmﬂthdmmwmgaMemmmA
..n‘y?:-Bounmngfhndunﬂkl){
_. for(j= 1 lok no
- E { 1f((x[]]:*‘: ) ot (Abs(x{;] i) ==abs(j-k))) return false;
}rdmnﬂuc}
| The above code 1cpres¢nts the bounding function for which of the following
. | algorithm?
B _. O_ptian-A: | Subset s-um'-problrem using backtracking
s IOP:ﬁO‘I_l-lB} ‘ -.11fg'u_eér=1s usingbacklracking
' 'I OpticmC ; .'Gréphicblbfing using backtracking
& Optmnf) _ bubsct sum using branch and bound
. 9 . What do yvou mean by chromatic number?
' 'O'pt_ion A_: _ “The minimum number of colors needed to color all the vertices optimally in a Graph
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Coloring problem

Option B: The maximum number of colors needed to color all the ver tlces opnma *
Coloring problem - .
Option C: The number of colors using which the edges of g ga;nh 1ave bu,n co]omd, i
Coloring Problem S L
Option D: The individual colors with which we color the V(,mcc,% of a (Jraph ina (naph Coimmg- -
Problem :
10. Which siring matching algorithm uses a Prefix 1abic‘7 N

Option A: Natve String Matching Algorithm

Qption B: Boyer Moore String Matching Algorithm
Option C: Knuth Morris Pratt Algorithm :
Onption I Rabin Karp Algorithm

Q2. Solve any Four ()iit_JOi_f_Six‘ L e .:{)‘_Sg_'ffs;'z‘{ykﬁ_.éacll
(20 Marks) S e
A Write and [‘xp!mn bma,ry Scalch dlg.,orithm
B Write a short note on job sequencing w;ih deadli me
Determine the L( S of thL 1‘0110\»”11;D sc,quem,es
C X{AB(;BDAB}=
V(B D.C,ABA} "
D “Solve the sum’ of subsets p:o’nlem for the f‘n]lnwmg n=d, m=15, w={3,5,6,7} ?
B | Give the a]gomhm for.the N- Queen’s pl oblerm and give any two solutions to |
’ the 8:-Queen’s problem : %
| Fxplam and apply Naive string matching on following ‘;trmg;;
F ' bl,tmg, COMI’ANION |
* $tr mgz PANI S
Qv; -_SQlVe.gny.T.vi{g)'Qlig_sﬁioyls o_ﬁtof Three 10 marks each
(20 Marks) ‘_: -

: o o Wme alg,outhm for gru,dy kndpsdck and Obtain the solution to following
A .. . 'kmapsack - problem  where n=7,m=15 (pl,p2...pTy = (10,5,157,6,18,3),
' S Wl w2y wT) = (2,3, 5,7,1.4.1).

] kxplam Dljkstla s. Single source shortest path algorithm. Explain how

it is diffevent from Bellman Ford algorithm. Explain [5~puzzle problem

o : usmé, { L scw,h technique.
: C‘ _ 1 Rewrite and Compare Rabin Karp and Knuth Morris Pratt Algorithms
N lee the pseudo code for the KMP String Matching Algorithm.
Db Q4 ' | Solve any Two Questions out of Three 10 marks each
(20 Marks]' =
N Al N Write algorithm for quick sort and sort the following elemenis
L 140,11,4,72,17,2,49]
B F Write multlstabu graph algorithimn and solve following example,
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Write algorithin for 0/1 knapsack problem using dynamic.

programnting .Also solve the following cmmplg

N4, M=21 (pl,p2,p3,p4)= (25,8, b (wl,wz w3 w4)~~(10 15 6, 9)
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Examination First Half 2022 under cluster  (Lead Colleg@ .
Examinations Commencing from 16 MAY 2022 to 30 MA

Program: __BE COMPUFERENGINEERING

Curriculum Schéme: Rev2019 (C ‘;chcmc )

Examination: SE Scmcste:

Course Code: _CSC 401 and Course Name:

Time: 2 hour 30 minutes

Choose the correct option for followmg‘

Q1. compulsory and carry equal marks 20
1. IT X is a Poisson variate and P(X=1 :
Option A: |1
OptionB: | 5
OptionC: | 8
OptionD: | 6 .
2.
2
ifa=1]0

Option A: | 5,6,2
OptionB: 23,6
Option C: | 5,3,6
Option D

Option:{
Option-D;

TS T[‘Z

Tr———

dz thrQC 1s the circle |z] = 1/2

Fimeshifting property of z-transform, if X(z) is the z-transform of
¢ z-transform of x(n-k)?

(—aya-pyl ®

n+l . bn*‘.‘l

a+b

‘1jPage
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Option B: a™tl 4 pntt
a—2b
Option C:
an+1 — bn+1
a-—bh
Option D attt 4 pntl
i
7. If a random variable X follows Poisson distribution,
the mean and variance of the distribution. -

Option A: | mean = 1, variance = 1
Option B: | mean = 1, variance = ~1]
Option C: | mean = 1, variance = 2
Option D: | mean = 1, variance = —2

8. In normal distribution
Option A: | Mean = Median = Mode .
Option B: | Mean < Median < Mode, """ 0 < -
Option C: | Mean> Median > Mode o0 o0
Option D: | Mean # Median # Mode;l"‘i_ A

9,
Onption A:
Option B:
Option C:
Option D:

10.

tour out of Six -

5 marks each

-2 2 -3
2 1 -6l find the eigenvalues of A. Also find
O N R ¢ I

eigenvalues of

4A~! and eigenvector of 4% —

SRIRTS s 1
| Hvalate [,

+l(x2

— iy)dz along the path () x2 =y (i) y=x

" Find Z{2* cos(3k + 2)} k = 0,

“The following table gives the number of accidents in a city during a
week. Find whether the accidents are uniformly distributed over a week

| Day [Sun [ Mon | Tue [Wed [Thu |Fri |Sat | Total |

REOEA2146FATCTBIBESDB 156258436 1DF

21 P“a g'e




No. of 13 15 9 11 12

accidents
Solve by Simplex Method
Maximise  z=7x 4 5x,
Subject to ~ 22Xy = ~—6
B 4x1 + 3.7C2 =12
Solve the following NLPP
Maximise z = —2x1
F Subject to 2x1 + X5
Q3
A
B . smnfzwos me¥

: (4—-1)(z 2)

+x +X3 "‘8X1_1OXZ"‘}2.X‘3‘+‘100

"q;iir out of Six 5 marks each

Hat the following matrix is diagonalizable. Also find

.,ﬂq-g__giiagona} form and a diagonalizing matrix -2 3 —1
“ 2.1 31

‘Evké.luatc I

4z%+1

¢ Wdza C:|z| = 4 using Cauchy’s residue

<1'theorem.

Find the inverse z-transforms of (z - ])(z 2). |z| >2

‘3-|Pag'e
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Using Simplex method

Maximize z = 10x; + 6x, + Sx3

Subject to  2xy + 2x, + 6x3 = 3
10x1 e 4xz "|" 596'3 -
Xq +XQ +X3 <100

Using Lagrange’s mult_:.p]j;_et
optimize z = 4 x; + 6%~ 2,
subject 10 Xy + 2x, =2 7

889E42146FATCT8IBESDB15625B436F
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SE Sem-Td (comp/AIDS /Y SE ) MP
University of Mumbai

\
Examination Summer 2022 & P 93" ? 7’
Time: 2 hour 30 minutes Max. Marks: 80
o1 Choose the correct option for following questions. All the Questions are
' compulsory and carry equal marks
L. 8086 supports software Interrupts
Option A: 2
Option B: 64K
Option C: | 256
Option D: | 8
2. In 8086 size of pre fetch queue is
Option A: 6 Byte
Option B: 4 Byte
Option C: 4 Bit
Option D: | 2 Byte
3 The instruction that unconditionally transfers the control of execution to the
specified address is
Onption A: IMP
Option B: | IRET
Option C: RET
Option D: CALL
4. In PUSH instruction, after each execution of the instruction, the stack pointer is
Option A: | incremented by 1
Option B: | decremented by 1
Option C: | incremented by 2
Option D: | decremented by 2
5. stores the bits required to mask the IR lines of 8259
Option Az | ISR
Option B: IMR
Option C: [ IRR
Option D: | PR




™P

8P A3 Y3

Option D

CRO, CR1 CR2,CR3

8.

How many flags are active in flag register of 803867

Ontion A:

g

Option B: {12
Option C: | 13
Option D1 | 10

9, What lead to the development of MESI and MEI protocot ?
Option At { Cache size
Option B: | Cache Coherency

Option C;

Bus snooping

Option D;

Number of caches

10. Hyperthreading uses the concept of
Option At | Simultaneous multithreading
Option 8: | Distributed decoding
Qption C: | Multiple switching
Option D1 | Pipelining

Solve any Two Questions out of Three

18 miarks each

Q2
Explain and draw 1VT? Differentiate between hardware and software
A interrupts?
B Explain descriptlors and paging mechanism in protected mode of 80386 7
Explain the Initialization command words (ICWs) and Operational command
C words{QUCWs) of the 8259 PIC.
Solve any Twa Questions out of Three 10 marks each
Q3
Write an 8086 assembly language program to print the flag registers
A
Design 8086 microprocessor based system working in minimum mode
with the following specifications.
B [} BO86 microprocessor working at 8 MHz.
I} 16 KB EPROM using 8K devices.
Clearly show memory map with address range. Draw a neat schematic.
C Explain protection mechanism of 80386 with diagram.

F308EFCIFI3FABIAZ6TCRECT IEDEFOFY
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MP 8P 93977

04 Solve any Two Questions out of Three 10 marks each

A Draw and explain timing diagram of memory read and memory
write operation in minimum mode.

B Explain Pentium 4 Net burst micro architecture and write a note on
hyperthreading

C Explain Integer and Floating-Poin( Pipeline of Pentium.
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Time: 3 hours

University of Murabai
Examinations Summer 2022
Program: Computer Engineering : g
Curriculum Scheme: CBGS /R-I9 (C sohcmc):.‘ ;
Program No. : 1T00734
Name of the Examination: SE Scm - IV\.-,‘
Subject paper Code: 40524

Course Name: Opcxatmg Syatcm

pocodt — 435 trz, R
5P e RS M Mark 80

Ql.

Choose the correct option - tor iollowwg queqtmns All thc Questmns are
compulsory and carry equal ‘marks :

1.

When a compuiational speed and tesource sharing is 10quncd and lmplcmentcd
through various full Lomputcl syslcms m a nctwmk what O% shou]d bc, chosen?

Option A:

Real-time OS

Option B: | Distributed OS
Option C: | Embedded OS
Option D: | Batch OS
2. Core of operating system is -~
Option A; | Shell - /
Option B: Kel'@el'j”_.ﬁ T
Option C: ( ommands
Option D - _SCllpl
3.0 _'_!W]nch of thL iollowmg__, stdu, iranmuons 15 not posmblc?

A Blockcd to ruxmm;_,

"Ready to rumung

i Runnmg to blockcd

: ;-Blockcd to 1eady

Lo L Debree &t mullxpwg; ammmg is characteristic of

’ "O'ptio'fx'k'\.:'. -]

_ LougTal m Scheduler

- Optiot B

| Short Term Scheduler

- Option G

1" Medium Terin Scheduler

: :_:,-'Ophon D(

?-Dis_p‘at"(_:ht:r' N

:;,Thé situation where more than one processes access and update the same data
. j_concun refitly and the result depends on the sequence of execution in which it takes
place is known as

': ;-:, o thion'A‘: -

Cm_wal section

1| Page
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Option B: | Deadlock : IR
Option C: | Non-critical section e
Option D: | Race condition ) IR
c e
Which algorithm requires that the system must havc some addltmna
information available about resources? S :
Option A: | Deadlock prevention ”
Option B: | Deadlock recovery :
Option C: | Deadlock avoidance
Option I | Deadlock allocation
7. Which Page replacement algorithm buﬁu fmm Belady sAnoma!y? S
Option A; | LRU
Option B, | FIFO
Option C: | Optimal
Option D: | None of the Above
8. Which technique is: u:,cd to’ ovemome cxternal fragmemaimn when Dynamic
Partitioning is ustd duung_, the proccss Y munmy alloczmon? ‘
Option A: | Polling : : S S
Option B: | Page fault
Option C: | Context %witch'
Option D: Compacuon
9. Which ane is no‘t a ﬁlc attnbutcs" R
Option A: | Time,, datc and user ldcntlf C:lii()!l
Option B: | Name. - :
Option C: | Trancate - -
Option D: ¥| Protection or Permission - -
U In algorithm, the disk head moves from one end to the other,
| servicing requests along the way, when the head reaches the other end, it
| immediately returns to the beginning of the disk without servicing any reqocsis
o - jon the return tnp
| Option A: k.,LOOK
[T Gption D: T |

Solve any Four out of Six 5 marks each

~»| Describe microkernel operating system structure.

What is the need of thread? Describe any four advantages of multithreading

B ) model,
C How to solve busy waiting problem?

2 | Page
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D What is the producer consumer problem? Provide solutlon l() ])IOdULCL
' consumer problem using semaphores.
O Give details of file organization types
F Give details of 10 Buffering techniques.
Q3. Solve any Two Questions out of Three: % = o 10 marks each =
Consider the following set of processes,
Arrival | Priority -
Process | Burst Time Tlmc e
P1 0 I
P2 1 T T
P3 2 3 6
P4 3 5 10
A P5 4 1 8
P& S5 _ 4 -12.{H)
P7 6. 6 9
Note Higher number is Itavmg h:gker prmrtty
1. Draw (Jamt chart for SJF chcmptwc Schcdulmg and Pmc.mptwc Priority
scheduling,-
2. Caleulate average waiting lum _average iumaxound time and average
1esponsc tum 1“01 lhlb schcdulmg aig._,outhm% ‘
o Deﬁnc Deadloclc prlam the: ncccsqdry &. bufﬁuent conditions of deadlock.
B o gu&,gcbl techmquus to avold deadlock '
Cmren five memory partition of 100 KB, 500 KB, 200 KB, 300 KB and 600
| KB (in order), how would the first-1it, best-fit and worst-fit algorithms place
C - -['processes of P1-212 KB, P2- 417 XB, P3-112 KB and 4-426 KB (in order)?
“ | ‘Which algorithm makes the most efficient use of memory? Use fixed size
‘ Dynamlc pamuomng:, mothod

o

2" 'Solve any Two 5 marks each
~ | Draw and Explain five state process model.

=7 Explain with e help of a diagram how the system call will be generated?
] Explain-the effect of page size on performance.

| Solve any One 10 marks each
S, .- - | Desctibe Disk Scheduling algorithms with example
0 SR Exp_iain File Allocation methods in detail.
3 | Page
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University of Mumbai Sk
Examinations Summer 2022 - i ) <
S.E. (Computer Engineering) (SEM-1V) * (i '.
(Choice Base Credit Grading System) (R- 19) (C Schemc)
Subject: Database Management Sybtem

S

. [Option G-

Q1.
L
termed as : B
Option A:  |Data Independence ' 2 iy ; :
Option B:  |Data Mapping
Option C:  [Data Isolation : : ; : R
Option D:  |Data Transformation s e b, Gl it \ A
2. An attribute (say A) of entlty sat is caloulated from other attnbilte value (say B) The attribute
A is called ‘ o A ‘ . = .
Option A:  [Single valued ‘ i T e B o
Option B:  Multi valued ‘ 3 s g
Option C:  |Composite
Option D Derived
3. Consider. the followmg relatmns
Parts (pld;pname color)
PartCost (p1d cost) ‘ A AN
What does the fﬁllowmg relatlonal algebra expresswn represent?
; led ((chlor— red” (Pal'tS)) ] (ccostZIOOO(PartCOSt)))
Option A# ..';Fmd the pld of alI parts whose color is red.
Option B: |Find the pid of all parts whose color is red or cost 2 1000.
Option'C [Find the pid of all parts whose color is red but not cost 2 1000.
Option D:.[Find the pid of all parts whose color is red and cost = 1000 .
= 5 7 Let’ El ﬁnd E2 b'é D enfitiés i B R diagram with one multi-valued attribute in E1, R1 and
/ Vel IR2 aretwo relauonshnp:a ‘between E1 and E2, where R1 is one-to-many and R2 is many-|
©fto-many, R1 and R2 do not have any attributes of their own, What is the minimum number
y T S ek tables requircd to reprcsent this situation in the relational model.
" Option Az "2 :
| OptionB: 4
oM Option Gy 3
[ COptionD: 5
QST £ & Consxder the mstructor table:
E A NSTRUCTOR (instr_id, name, dept name, salary).
linsert a new instructor 'I-101', named 'PMJ’, with 50,000 salary for department
K N ‘COMP". Identify the appropriate SQL statement.
; .{,_Option A: JINSERTINTO TABLE INSTRUCTOR VALUES ('1-101''PMJ',COMP", 10,00,000)
Option B:” "INSERT INTO INSTRUCTOR ('I-101',PMJ',COMP", 50,000)
INSERT INTO INSTRUCTOR VALUES ('1-101', "PMJ', ‘COMP’, 50,000)

7873162B79775C39DDCAB40D2C8ABT72




Option D¢
101", ‘PMJ, 'COMP’, 50,000}
6. Let R= (A, B, C, D, E, F) be a relation with the fo]lowmg, dcpendemicb B~>LE L >F ;
EC->D, A->B. Which of the following is a candidate key for R L s
Option A. [C . _
Option B: | B e IR
Option C:  |A I C
Option D: B
7. Identify the incorrcet statement. ‘ g _
Option A: 3NF doesn't have transitive dependencies
Option B:  [Composite atiributes are not allowed in INF . _ S
Option C: _|In 2NF, there should not be any Full functional dcpcndenuub N '
Option D: In BCNF, trivial FD ar¢ allowed '
8. IfT1,T2 are two transactions and 11 ]2 are. two mstructlons of Ti and T2 rcspccnvely
then 11 and 12 are conflicting msuuctaons if - o
Option A: IThey operate on the different data item
Option B: 1They belong to different transactions
Option C: At Least one of them is a write operation
Option D: At Least one of them is a read operation
9. Choose the coucct option
Option A: [Fivery Conflict serializable schcdule 18 d]b(} View scr1a11zab1
Option B Every View ser 1ahzab1u echcduic is also conﬂlct Scrmludblc

Option C:

Bothaandb .

Option D

Evmy Sma} schcdulc has sam(, conﬂlcl dl’ld view cqutvalcnt schedule

s thn a 1ransacuon 18 abm ted duc 10 ant kmd of Failure, which instruction should be

i0.
vlexecuted to kccp daiabase in, consment stdic
Option' A ‘Commit - AR o o
OptionBX «[Rollback. ™ - .~ -~ T -
Option C:* Savepojnt -~ .~ o "
~Option D; = : :

. Chcckpoint_ }

o Q2 ' 'Sdlvé' anyTW'oQuestions out.of Three 10 marks each

: Shmt note on Data h}dcpendcnc,c Define DBA Discuss roll and responsibilities of
1 DBA.

"B | Convert following E-R diagram to relational schema and equivalent schema diagram

78731 62379775C39DDCAB40D2CEARTT72
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Explain following t'elitti011é11. algebra operators with cxample

a) Sclect: ¢ b) Project: [T ¢) Union: ' d) Rename - ¢) Natural join

Q3

Soive any Two Questions out of Three 10 marks each

Book (book_id, title,author, cost) -
Store (store_no, city, state, inventory_val)
Stock (store_no, book_id,quantity)

Counsider abﬁ_vé_:;_r@latio‘n‘ai_ schema and formulate SQL gueries for the following:

. Q)Modlfy the cost of DBM._S"b(iollcélby 10%
k_ |-(ii)Find the author of the. books which are available in Mumbat store
| (iii)Find the title of the most expensive book’

o (iv)Find the total quantity of books in cach store

(v) Add a new record in Book .

- |.(Assume values a§ per requirement) -

" Why there is need ofnormalization? Explain INF,2NF,3NF and BCNF with examples.

1| Design an EER schema for a BANK database.

~I'Hach bank can have imi!t'ipic branches, and each branch can have multiple accounts

1 and loans. Bank keeps the track of different types of Accounts (Saving_aacount,
: ;Checking_ac_c@unt),. Loans (Car_loans,Home_loans,...} , each account’s Transaction
| (deposit, withdrawal,chcck,..) and each loan’s Payments; both of these include the

amount, date and time.

e '-S‘tatg any a_ééﬁﬁib_tidns you make about the additional requirement clearly.

N Wha_t is Deadlock and explain deadlock ilél_lgd_ling in DBMS with Example.
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A schedule has transactions T1, T2, T3 has gwen beluw

T1 T2 13
READ(X) B Fa

READ(Z)

READ(Z)

WRITE(X)

CLWRITE(Y) - &
B READ(Y) B RIS S |
WRITE(Z)
WRIIE(Y)

a) What is conflict and v1cw sor 1ahzab1hty‘?

b) Draw a Precedence glaph‘? BRI
¢} Is schedule conflict scnah/abic or not“’

d} Find cquwalent ser xdl= schedule?

C

Describe ACID pzoperhos W1ih cxampics and draw State transmon diagram of
{ransaction. ' 4 . .

4y,

-
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