Howurs: 3 hrs

Note: 1. Questlon no. 1is compulsory.

Q.1.[a]

. Find (i) X, ¥ (ii) correlation coeﬁiclent
[b] Show that (41]|(2%° — 1)). g
[e] A random discrete variable x has the f:oba;bihty densr ﬁm? o‘r;&gwen

X 2| -1 0 '8 3 :

Px) | 02 | k

[d] Show that G = {1,-1, l,f
complex number. ‘

(3]

0.2.]a] Find gcd (2378, 1769) usmg E’imhﬁﬁﬁ\AIgomhm Also. ﬁnd: ~and y [6]
such that 2378x + 1769y \86ﬂ623?9¢1769} S e

[6]

(iif) Both- Halmltoman , _gufén" “E@e\méﬁ cl;fcfnt
"'(Df;«<)1sala‘  Dra s Hase dagran 8]

[6]
(6]

[8]

[6]

bl ‘@ib&%gmup_of all permutations of degree 3 on 3 symbols 1,2 &3.  [6]
3 Let H =={P (1 :)}.-‘be a subgroup of G. find all the distinct left cosets of H
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[e] (i) The average marks scored by 32 boys is 72 with standard devi‘atie of
8 while that for 36 girls is 70 with standard deviation of. 6".‘ Z
LOS whether the boys perform better than the girls.
(ii) A random sample of 15 items gives the mean 6.2 and vari
Can it be regarded as drawn from a normal pOpulatlon\Wi h me
at 5% LOS? FEIE S8

G

[b] GivenL = {1,2,4,5,10,20}with dxv1s=1bﬁlty
is a distributive but not complimented Lattice. -
[c] (1) Draw a complete graph of 5 vex:t_ices.k

Q5.[a] Solve x = 1(mod 3), x = 2(mod 5), x'='3' G

Q.6.[a] Tis
[b] The followmg table glves Ihe g.,
Find whether the acc1dents are il “ffonrhl dlstrrbuted over al Week
Day Sun . | Mon | Tue 'Wed [ Thu | Fri |<Sat.{ Total
No. of accidents | 13 [ - § 2;\1'15;1.*: .92 10 : ,':-1“’}?4' 84
le] @) Wnte the followmg pennutatmn_as*th ‘roduct nid;s;omt cycles [8]
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[Time: Three Hours] -.:-§"  ,.I_fiid;arlgs3£:sQl' Co

Note:

1) Q.1 is compulsory
2) Answer any 3 from Q2-Q6

Q.1. Answer the following (5M each)
a) Consider five source symbols ofa d.lscrete m "i

ml m2 m3 m4 mS
04 02 02 01 01
b) Compare Bus and Star topology
c) Compare Message Switching andercu] _Swnch'
d) Compare LAN MAN, WAN '

Q.2. a) Draw and explain the OSI Referenee Modci
Q2. b) Generate the CRC code fcir a~

b) DNS«'-- 5

i ,-“,}’

FEOBAE96CD978645FF710C55C08807EF
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(3 Hours)

NB. 1) Question no.1 is compulsory

2) Solve any Three questions from remaining five.

3) Assume suitable data wherever required.

Ql) a) Explair; race condition with example. E. " 8 :-; & ‘ _' (5) -
b} Wiiat s inisalingy Howin it bandled? o5 o SASTrgae Ja
¢) What is demand paging? What are theaxlvantages? ¥ : ."':j ;;.. 2 (S) :
d) Explain the concept of Virtual memdi*:j.,f;?. SEEs . o (5)

Q 2) a) What is an operating system? What 15 the need for an Opemtmg system. stcusﬂhe
Major functions of an operatmg system w1‘ "‘.eiarnples =5 : A (10

b) Consider a system consxstmg of m R es'of the same type bemg\shared byn
processes. Resources can be requested and reféased by prcmesses only one at a time. Show
that the system is dﬁadlock-»free if the fol»Towmg twe condltmns hold:

a) The maximum need of each proqcss- is: betwee‘n Iandm resources

b) The sum of all maximum needé is | ; '

(10)

Q 3) a) A variable partltion memory system has at same pomt m tlme the following hole sizes

in the given order 20k 15k 40K, GOk lﬁkQSk_A new procass is to be loaded. Which hole size
would be ﬁlled usmg best—ﬁt ﬁrst-fit andwnrssf fit respectwely‘? (10)

b) What problems could oc0ur of system allowed a file system to be mounted

s:multaneous[y at more than onc'i' cation? (05)

_ ¢) Deﬂns cnnca.l sectxon What are the requirements to solve critical-section problem?

Q 4} a) In a vanable pamtn:m soheme" he OS must keep track of allocation and free space.
Suggest a mean to of achieve this: Describe an effect of new allocation and process I
termination in your suggested scheme. (10) i
b) What lS the need of Page replacement‘? Consider the following reference string

g o,.-; 1’,}- 2,*"_0; 3-,-" 0, 4 2 3, 0 3 2 1, 2 0 1, 7, 0 |
- Find the number of Page Faults with FIFO, Optimal Page replacement and LRU with four

F _free frames whxch are empty initially. Which algorithm gives the minimum number of page
-f_ fauits? o (10)
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Q 5) a) What is paging? How it is different from segmentation? Explain hardware support for -
paging. (10)

b) What is the critical section problem? What requirement should a sdlution to criticé_llf

section problem satisfy? State Peterson’s solution and indicate how it satisfies the above
requirements. " (10)

Q 6) a) Compare the following main memory organization séhemes: contiguous memory
allocation, pure segmentation, and pure paging with respect to the following issues:

1) External fragmentation ii) Internal fragrhentation iii) Ability to share code across processes.
DR — (10)
b) Explain the Distributed Processing m Operating Sys'tems. What are the |

necessary conditions for deadlock? " - (10)
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, choice bated .

(3 Hours)

N.B.: (1) Question No. 1 is compulsory. s
(2) Solve any three questions out of remaining five. =~
(3) Figures to right indicate full marks. PR
(4) Assume suitable data where necessary.

1. Solve any four out of five sub questions.
a) Compare Computer Organization and Com u
b) Explam various pipeline hazards

2. a) Discuss various addressing, modes of 8986‘ icroproc
b) Using Booth’s algonthm demonsﬁates multiph '

3. 10
10
4. a) Describe Elynn’s qlasssfcah ni tai 10
b) Divide 13by4 g restc jision 2 10
5. 10
10

% ;l [04 x 05=20]

o ; Cache coherency |
: VonNeumann archltecmr,e o

32D6CAET73823A2A9FE2C2E7C15BB2AE9
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(3 Hours) [Total Marks: 80]

Question No. 1 is compulsory.

Out of remaining questions, attempt any three questions. ; .
Assume suitable data wherever required but justify the sa,me A
All questions carry equal marks. & Ay
Answer to each new question to be started on a fresh page
Figure fo the right in brackets indicate full marks W 8

R W -

1. Solve any four from the followings. - ; '
(a) Construct Moore machine equivalent to followmg Meaiy machme._;

0/ n w8 o
(b) Construct a PDA for: the followmg Conteberee Grammar (! G) [05]

S — CBAA """C—-»om |1C0 &

(c) Construct mght lmear grammar -and leﬂ;i\ lmear gramma: for the regular
expression 1(01)*0(0+ L)*._.. i SR [05]
(d) Explam the concepts acceptancq by‘ﬁna statc and acceptance by empty stack of a

2;;') (a) erte down thc regular expresmo‘ for‘ the following language. | [04]
A L is’ ‘the ianguage of all’ strmgs over {0, 1} having odd number of 0’s and any

. number qf ['s

3 5 " : (c) ConstmctNFA with g-moves for the regular expression ab*(a + b)* + ba* [06]

L4
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3. (a) Covert the following context free grammar into Chomsky normal form. 7 [10] '
S>A|C A—aAla|B B—>bB|ble C—-cClc|B
(b) Construct a Context Free Grammar (CFG) for the following PDA. o {10.]

M= ({qo, qi}, {(. ). [, 1}, {(. [, Zo}, &, qo, Zo, D) andﬁlsgwenby
8(qo, (, Zo) = (qo, (Zo)

8(qo, [, Zo) = (qo, [Z0)

8(qo, (; () =1(qo, (( )

&qo, [, [)=1(qo, [[ )

8(q0, , [)=(qo, ([ )

8(qo, [, () =(qo, [( )

8(qo, ), ()=(qo, €)

8(qo, 1. [ ) =(qo, &)

8(qo, €, Zo) = (qu, €)

4. (a) Construct a PDA for L = {a"bc™ } n, m 2 1 and n< m} . [10]

(b) Design a DFA over {0, 1} which accepts all stnngs that contain substnng 11’ and do
not contain the substring ‘00’ b e sl [06]
(c) Gnve context free grammar for the followmg languages o [04]

i = {0°1m0% | m >n+kandn,m, k >0}
ii. L {az"b3“‘cmd“|n_m3_>l}_.. : & 3

5. (a) Construct Turing Machme to. accept language L = {a"hz"*1 |21}, [10]

(b) Find the equlvalent NFA w1th e-moves acceptmg the regular language defined by the
following grammar SRR AR [05]
S — 01S | 0A _", il 2 4-‘_;»‘,1'0:1 1;3.; 00A B— IS|1B|e

(c) Let G be the grammar hav‘ing_“f_oil_iowfﬁgﬂ ‘séft aEaction. [05]
S=>ABA SR AqﬁaA} bA [¢ ¥ B — bbb

' Fg)_r the string’ “abaizbbb.ba."’ y __ﬁnd }1~I‘eft'r.nos't"':dé‘rivation and rightmost derivation.

6. (a) Minitnize the foliowmg DFA'M = ({qo, Qi, G2, 93, G4, qs}, {0, 1}, 8, qo, {q3, qs}), where
&is glven m the followmg table. . [06]

4> qo|qr)q .'q3 qa | *qQs
O ~qifqs|qgs|qs [qs]|qs
B Q@ |qa|q|qs [q]|qa

(b) Constmct Turmg Machme wherein given an input 1" leaves 1°™! on the tape. Covert

the TM deslgn Into equivalent function. [10]
(c) What do you _understand by closure property? State the various set theoretic operations
under which regular languages are closed. Give suitable example. [04]
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