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(Time: 3 hours) A ‘ . = - _Max. Maﬂm 80
= : > = ~ <
N.B. (1) Question No. 1 is compulsory. Ny o S 5
(2) Answer any three questions from-Q.2 to Q.6." o o -
(3) Use of Statistical Tables permitted. Ca L =
(4) Figures to the ngh\f indicate full marks -~ \
~ N A >
. -1~2 3]1.% = N B . X
QL (@ IfmarixA=|{ 03 5 |.find Eigc@values of A3 +5A + 8L 3]
- 0 0 —_7» » O v 5 ‘,; \; _\ M
N \ ~ *\ N \\ L ‘-k. _:
(b) Evaluaie the xnteﬂml f (:c y+i .1‘) dz mon&Me pambola y A &)
(c) Find the z-tmnsform of fk)=—a* k >0. & =~ (3]
(d) Ma.\umse 2= xl +3 X2 +3x; < »
O Subjecto X 3—’2 x;+3 or = 4 = g - X
TN ~O \' & Ky o Y
= 2 x +~31'z + le,— 7 ﬁnd il basxc solunons Whlch N A
\ H\ l-'.
[5]

~of themm basic feamble And 0pumal bas\nc feas:ble solunons .
2 - < | & s .-‘3-“ 1 2 3
Q2 (a) \’enfv Ca:.ley Hamﬂron theorem‘for the matn.\ A wherdA = |2 <d 4] -
s -1~

e

And hcnccﬁnd A" amd A'2 o~ Q :“\
are 196. 4"'and 198. S" respactively

(b) The means of mo mndom samples ofsnze 9 and»?
The sum ofthasquares oflhe dewauons from lh: ‘means are. "6 %4 and 18.73 respectively. Can

~

.'Hze sampl&s be oonsxdered to have becn dm\m fmm same populanon" [6)
. 3 Ky & S % ~ \
S, \\
’ . > (c) Solve Lhe L P P. by usmg sunp!e\ method. -;‘ o
~ - g oo S
Mzmmlse z »-=‘ 3x, A:i-' ?.x2
= _Subject o - 33 + 207 18
. S : 00 <x, X 4 ; [
Y -~ & 0 £ x3< 6 ;N
o - 2 X X230 \C
S Fay ~ A _2: . (8]
' 3~(a) Fmd lhe Laurent s'series for -
= it T3z+3 ,.\') < <3 =
F(2)= ——(us) ereven \ahd for lz! 3. (6]
\“ 1/ - ) = A -
W ok =
N (e w
. ';:. Ev e
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(b) Using the method of Lagrange’s mulnpllcr solvc th(. N.L. P~~
x Koind
Optimise z=12 x,+ 812 +6x3 x‘,z - X3 5xE =237

’ “rS
PN w4y, -~ ——

iy -

Subjectto  x; + xz_'} X3 = \lb“ X1 Xy 0.7 .y :

~
oy Ay -
.

(c) Marks obtained by sludenls in nn“cxammanon f'ollow normal dlstrlbuuon If 30 %

Of the students got below 35 marks and IO % gol dbOVC 60 marks Fmd the mczm and slandard =
deviation. N R

+ rr .~ . " ~ 7
, 3 o . 8]
L 4 oS s o

\ - LR £

Q4 (a) Fmd thc Elgen valucs and‘Elgcn veclors of matrix: A=

- v \ it -
',- M s <y’ vl
e~ ‘v N

F i S 32 -w';izs e e
(b) ind i mverscz u-ansfonn of F g\z\ _“__(z-z)(z-a)(z-n i 3 <|z| <4 ~ [6];:_'.
(c ) Using thc Kuhn ~Tucker cond’ﬁons solvc the N.L. PT"J ; “' S [8Jr
_ ~ " o ' '
..__" Maxn_m;c z= 12 x,xz +.2 x1 -712 .
= Subject to 2_1\+ 5x, .H< 98; .~ =

. - .. -
oy ey /K‘ :_ N

3 40 57 - 0
—2.2=3 -4:'.7-."* [6] AT
’3‘:. 5 7‘>- ) -

'\

.'," . . st
. 4 v (¥ . -
A : ~ X Xz 2055 i

. > —— — Ay “N ~
B - -\." .

5 Y - '
) p— & "
—_ fe ! ) - -

-~ &5 = [=9.~ 4 K 4 “.:.
Q5'(a) Show that the matljjc A =[ -8+'3 4 ] is dmgonahsable I‘md thc diagonal
W 4 ) 16 8 7 '-

) : N, B
form D and the Dmgonal zmg matrix M 3 o (6) .
(b) Fmd the rel:mve maxnmum or mmlmum o('lhc funcuon ) ff-‘

re—

> ' _.z'}= xt + xz 4 x3 -411- 8xz- l2x3 + 100 . (6]
Zz;‘l\ y i
- (c) Evaluate fm dLusmg Cauchy s r:.snduc lllwrcm where C is the

.

4 J'_{

cnrcle |z| = l

F o (8)
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(a) The number of car accidents in a\metropohtan‘cnty was fo‘und to bc~ __:\ sy
20,17, 12,6,7, 15, 8,5, 16 and~l4 per month respecuvély Use xZ5 nest > :-:;-
To check whether these frequenmes are mjagreemenpwnh that pccum’-“ce was \\:‘ =
o A =6 T
The same during 10 monthspenod Test at5 % le\/el of s,gmﬁc:mce j:? - (61 =
~ iy N X' [6] ‘;T
(b)Find z— transform ofl\z" cos (3k +2)], K> 0. A 3 S Ned
L = < N 2
:‘7 = & T o & 8]
N ol o o <P I8
(c) Use the dual snmplex method:t‘o solve th&L P.P. e — ~> A o
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N

—— Cn N, 1 -.;\ . *;
N : 5 Joslonar
Sern1 |\ / CoMP/\\F‘ A/ J&/ _;—/i@/ f >, 09\4_ &
- - .-.\\ Kot \\T ,.\‘\.,"
Time: 3 hours & \\? e _ .“'\"- Marks: 8¢ A0
) A\ o S A~ =l
5 N O - Q7 X
N.B. (1) Question one is Compulsory. Iy K Y e ) o
(2) Attempt any 3 questions out of the remaining. 7 ~ P, % R
(3) Assume suitable data if required. . A~ s > A
= 5y > N, N s < -'
- v N o Ry > 3
o1 S g S & &
a) Explain asymptotic notations. . N N QL D0
b) Explain job sequengjng with deadline with an example:™ ) ) ;— (05) X It
¢) Write the algorithm and derive the compléxity of binary search algorithm. &/ (05)."~ A2
d) Definition of P, NP, NP-Hard, NP-Complete. - Y &2 (05)- NG
0 O Y &Y <) K7 -
oD oy = *) K o) < ISy
LI A P A
a) Explain 15-puzzle problem using-branch and bound st@tégy. A v (10) &’ ¥
b) Give thepseudo code for the KMP String Matching Algorithim. Use KMP algorithm'to  (10),~" s
find pattern="ababada" in text="badbabababadaab”. Show the prefix (gPlé and the valid shifts. > L7
= N ~
® Q3 N N A0 o o Fd
a)Write algorithm for quick sort. Derive its timé, complexity: .»';-\ ¥ (10) \:C )
~b) Write Kniskal’s algg_r?thm for finding a m_i{iimum spanning tree, EXplain its working with-
~~ an example. Also_compute the time complexity for thesame. - o (10)<.”
- N TS
< Q4 N ) &7 N L \\/ S i
R a).Write algorithim for greedy knupsacl;?ﬁd obtainih?solution_,lg\followin frattional >+ (10)
e " greedy knipsack problem where p=5, m=100, (pl, p2....p§'):~?'(10,20,3%40,50) and, >
o 57 (whw2, o, wS) = (20,30,66,40,60) o N o LV
\\\ _: > b) Find-Longest Common Subsequence for the following string-. " \-f‘%" (10)
o “\‘_ )‘:\qyzytxy iﬁdY=ytZ)f){‘)(t . ‘:‘\\ ;;,, ) \:C R N
~ A e K & &0 A )
ST QS T N Kt oV O
RS . \\\ ;\‘_ ‘:-\" . \\\' ._‘,\ r r;\' .:\
o ~a) Find migimum costpath from ,l‘/to 9 for following multistage graph-using dynamic
N O g -, [y ~ nﬁ'j L "
R -\ programming. o) - = Ry (10)
. \‘. N o
O A A
' & N
R Ne o
o “—\ o -
- S
v \‘\ ,\_\‘
S D
N 5% - > ) ~
. ‘.' ™~ '~ <\ N A )
’ A~ N e gl YN S
& _;gl)',—Explam &-‘.Queen pl;oglem usxnglAt‘)_‘:icktrackl\ng.‘ (10)
g N A N N
& 6 A S & AT
~a) Write the algorithm for insertion sort. Also sort the following numbers using (10)
=\ . . s TR - Pty Ny
> same-algorithm-11,7,17,3,9,29,85,9 and show output after every pass.
> b) Write the algorithm for 0/1 knapsack using dynamic programming. Also solve the (10)
oy following instance where M=21, n=4; (pl, p2, p3, p4) =(2,5,8,1), (w1,w2,w3,w4)=(10,15,6,9)
A P ) ) i
’ :\ § '\\ ﬁ-{\, . - T“\ .;_ g
N AT T 5 o
o K - g A
NI AT N N
P ’ 54874.}"' Y Page 1 of1
‘\'C .\\ ',«r’\ R u
\\ N o~ A
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Duration: 3hrs o . QY ax Marks 80] &S
O A & ol N3 3
N.B.: (1) Question No 1 is Compulsory = o & ,_}‘ e &
(2) Attempt any three queshons out of the rematmng five. P-4 ‘-\" W
(3) All questions carry eqilal marks. . C‘ .Q\ A — =
(4) Assume suitable datn if reqmred and state'it clearly 3% _\C S N ’
S O N > o A5 & R
1 Attempt any FOUR (Draw n¢ eat dmwrams 1f apphcable) NG Q\' lz_o-b N
-‘t \\" s ‘\’ ":-"—
Differentiate between a Pmcess and a. Thread S A o £ QY
‘\ \ -~ _-’ﬂ A\~ !
b Explain the GPU Schedulmg Cntena Q\ L -~ R <5
Ny . =) O -
¢ Whatis F;temal Fragmentatlomn Memory Managemem System"-\Explam w\@ , S &
© anexample. - Q> N ,Q <5 _ S L
d Explam Disk Oreamzauon \\tﬁnn the OS” \\“? Q\' Cj\ O _b
e F{plmn the Cnttcal Secnon problem i3 Ly oy & L A
= o - < Ko Ky
& S &9 \ < & 5
x = '\ - _ - N -}.
2 .a~ Suppose the followmg disk request sequenc e for a dlSk with 200 fracks is mVen [10] &
\\': as: o Y »\‘ G \T: '\\
a 100,150, 20, 180 30, 70, 190 50, l"O’ A~ Q > __}
o Assume that-initial head’position. of the R/W_.head is on track 80."Count the.™
\S\ dﬂference -in’ the distance that ~will be traversed by\the head \\\hen SSTE®
N L algonthmus used m:\compared\to the SCAN algonthm assurmng that SQA‘N
Q) & moves fowards 200 when it starts the execution. S Q
h Q b Etplam dlﬁ'erent File Orgamzatlon Methods O > g\’ [10]
& A Sl & 24 > Q)
\‘? ~\' ﬂ\\.- & _ Q\’ \Q \\ ;\\
>~ 3 a \What isa process” Draw and Explam Process State Tmnsmon Dmvram with six  [10]
= \* states. _\_ Q N N >
> b Calculate the Hit and Miss Rzmo for the followmg stnng usin LRU [10]
technique Compare the results for frame size 3 and4 in terms of “number of
< hits” - =y <
& - PaoeStrmg ...03 04,..,3 03,-,72 0,7, 5,0 7 5
«) N \ .*\ \\ < v S
: A2 3 ~
= 4 %3 Explain® ULT and KLT Explam the dtfferences between the two. [10]
N )
= b Whatisa Deadlock? E\iplam various. Deadlock Prevennon Techniques. [10]
. . A A_\:‘ ,..\ = 5
o -\ \: "3 .\~- Q\,
~ 5 a\\E_\plam the three typ?s of \schedthers with a -proper diagram illustrating [10]
o ~=" connection within them. ~ 3V N
<Q‘ b Whatis Producer-consumenProblem" Provxde the solution to the problem using  [10]
<5 Semaphores =t T E T Q\
Al f\\ \T. s \ ‘ .“\ _ ~ -N‘}:
\‘ \‘: '~ - ® ‘\1‘ Ay ~ )
~ N « N N “\‘ A ~
o Q o sy - o
s = A K NS
S & & R
~—54552 =" O A Page 1 of 2
Q _\\\ {\ .«\ 1Y
.: y N & ‘\\x
* S )
R \\\ N XlllS\'I?CEGDEXlllSYDCE6DEXlllSYDCEﬁDEXIllSYDCEGDE
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I ! 4 L /P . - i
h 4
3
6 o BExplain the following terms in hncl‘ , ) .. (1o ‘
i Starvation e A O ~ o K
ii. Thrashing M o N & - = &
iii.  Aging P 2 : ) R R

V. Convoy l‘fﬁ.cl ) . I I

V. Context Swllch 3 e,
b With the help of a (hu],mm aml nn cxamplc, cXplmn how a Systcm Call works m (10, -

an OS. T & O IS o) S

- - ( v
o > ) -
o .~ ~ r:\ N h— & 5
. K d
i, € - ~
- ™ " N P ' —~
‘\," ‘\. s, (W 5 .~ - -, N
. | f, S e N . w.
N - S { ~" “~ N .
~ % A —~ \ . F
. (o) . ~ S <
n ) > L ¥

A
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P / 7 ¢ %sde ijos zoz

[Time: 3 Hours] .

. o i' I Marks: 80| ‘
: (1) Question No 1 is Compu[sory . o4 . 3 _ d ad
(2) Attempt any three questions out of the, rcmatmng Tive. ~i3" o M
(3) All questions carry equal‘marks N 7 R, o~ AL R
(4) Assume suitable data “if requu'ed and state 1t clearly 2 A RS o7
1 Attempt any FOUR A - -~ L7 oo N
~ R N - ) F— -
a  Compare File PrOCESSmg System with Database Management system % 05~ 5
. N K
. b A T1 NS o N 05
A ’ -|rread(A) O e ¢ v N o ~
& S{A=ASS0 | < lay N iod
~° O K read(A) .- & a0 oo
o o el ‘temp := A #.0.1 LK — 7 a3
& T < o C|A=Atemp | 7 el =
K K ol o wnte(A) = R
A Rad o ) read(B) O <& R4 P
AN o o [ write(A)- &7 Ry o A o
S £ N IS I L -~
I 2 RN S I I R
o~ N o ‘wnte(B) P el o O =
o > [’commit - S R’ o ~
o o N o | o¥. BB+ temp: "~ ey ‘ N
A7 ey L, & X writeB) .= o o
S O Aol S (-7 commit . KA -
A Draw the precedence graph“for above schedule" Y \‘j K
N A M
RO .Def ine thh an example dlfferent type of Entmes in ER dtagram & 05
oy Q Deﬁne Tnggers Wrtte syntax and example ‘of't trigger.. '_.:_:\ 05
2 -—-e Explam five aggregate functlons of SQL w;th example'7 (T 05
~ Y~ o s e ™ - i
&y & &y &
72 a @es:gn an EER dmgram for Hospttal Management System And map it into (10]
reIatxor{al ‘model. Assume Sultable data. ,::;,'
;‘b Brief overall database archltecture with “Smtable dmgram [10)
“‘\ 4:’3 ’ "& sy .{' ;:" tr'/'
(g} 3 a Consnder the followmg cmployec database ‘_\:. [10]
’ . 7:7' Employee (empname street c:ty, datc of_joining)
Yo ”‘Works (cmpname company name ,salary)
A C
-’ ,f-ak' Company (company name cny)
> AL 7
Rac?. Sy
RS \"7" Manages (cmpname, manager name)
‘:: Write thc SQL quenes for each of the statements given below
- N ‘ »k- ;
o 54735;,;- o & Page 1 of 2
< y " ’(*. /»
.,‘/‘ h(_:,h -.:\'\ L':"J
e 7 o
,:/ ‘:;' X11 18Y521 JCAXI118Y52F3CAXI118Y52F3CAX1118YS52F3CA
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a) Modify the databasc so that ‘John’ now lives in 'Mumbzri’. : K -
b) Find all employees who joined in the month of October. 27 '
¢) Giveall cmploycc.s“ol"ABC»Corpomtioﬁ' a10% raiso ’ &

d) Find all cmployccs in the database who live in lhc same cities &

as the compamcs for which they work

e) Find all cmp!oyccs-who camn more than average salary of all

cmployoes of thci'r' company

b Explain following rclatlonai algebra opdrators wnh examplc ‘ - N
a) Sclcchon Operator- \, 'b) Union'operator ./ :
c) Renamc Operator d) Canesnan product o o A
~° — 3 N i’
\\": o T -3 " : ' “J
4 a Explam concurrcncy control ana cxplam umc Stamp bascd protocol of concurrency [10]
control : —f~ _‘: y ;T‘ R 2 i
b ~ Why thcre is need of norrnahzatlon" Explam\_lNF 2NF, 3NF and BCNF with j.;- B )
~_? examples :? {_“ o '?' -(:‘ Py \
N el ,.x; ) N AL "~ b, . Ry
2N oy f &% & o~ Ve o
5 a Descnbe ACID propemes wnth cxamples and explam state transmon dnagram of -~ [10]
- Ntransactlon SV Ko \ ' ; T ;
n\\b What i xs Dcadlock Explam walt -die and wound-walt methods wrth surtablc [10]
7 ~ r\- { Y PO
A cxample o .;? R :ﬁ
o S Aol g g ! . '
- ,\‘ C‘ ¥ ,. ‘;- " ) \.‘ ‘.:\ ’ »"- -:-—-. .“
Kl o -t T » o
w6 "Attempt any two -7 e
~a Exp!am in detarl w1th example of conﬂlct and view. senallzabrhty‘. [10]
L Explam fol lowmg Integrity. constramts: ) A (10]
e .7'a) Key.Constraints. - o
Jo l
A, -~ b) Dormain Constramts (Null ¢ & Default Constramts)
= ) Rcferentral Constraints. * R -
;;, : d)~Check Constraints. 5 S T
c Wntc short no{e on Log based recovery mechamsm [10]
) v . :;'- ,f“; - - 4
}4 ¢ <“N Y 4":‘\ * ’ ”\‘ ,Z( - a3
v 2 g v~ O
Tpr (. { '
P, A\ e . L
7 e o g
A ol o A
’rl y r.i\-' g ‘ ".}'
v n o N,
y ny I ., 7
. “r,.;- / A}_\_' N .l‘
N 0 / —
e S o
(_- ‘~, ) / . b }A.'/‘n
47350 o & Page 2 of 2
-~ o ;t:'.'ﬂl'.. > \"». L Y,
-J "&_/‘ Pl s
. /. o] ~T~ s'r
A ,C‘-." X1118Y52F3CAX1118Y52F3CAX1118Y52F3CAX1118Y52F3CA
e g e 3D
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=€ Jcomp |
E [Comp Sem-j /’ng 91y - I
. X 2808 90 /)
Durntion: 3hrs - M"X Marks:80 -
Q.1 (a) Design 8086 mu.roproccssor -based on following Sp(.(:lﬁcmlons ‘0
1. MP 8086 working'at IOMHZz minimum mode. -
2. 32 KB ROM nsihb 8 KB Devices R iy N
3. 16KB RAM Ausing 4KB-chips .- QY o ':-C
(b) Draw and cxplmn ‘Write operation and chd opcratlon Tlmmg dmgram of 10 -
8086 Processor m Mnxunum mode. - N - o/ s
A e, o g e G T —
Q.2 (a) Explain the Imtmhzatlox\ command words (lCWs) and Opcratlonal commzmd J 0 )
words(OCWs) of the; 8259 PIC: N3 R 2,
(b) Explain’ the mtcmlpt structure; of the 8086 proccssor(lVT) and dlff'crcntmlc 3
between Hardwzm. and Soﬁ*vnrc mtcm]pts A N Q
N \ ~DN - N oS ~\
> A Y oy > '_“.“
. Q3 (a) COmpanson 80386 Pentmm 1 Pcmlum 2 and Pcmmm 3 l"roccssor 10
0 X \ ‘—k : R ~w \'ad :
-(b) Writc an’ assembly languagc program for- scarchmg a Charactcr ina Gwcn ST U
,\Q Stnng (Consider your own String) and- Explam the followmg mstmctlons. -
_.E? XLAT DAA, LAHF AAA related to 8086, . A~ A\ o
SN —k = Y 8 ey 3 T
Q4 (a)_}me and explain Pcnuum 4: Net burst nncroarclntccturc ‘_{_‘;" o~
I~ W 5 V\, “‘\‘ o' \\‘
"‘;} .:h NG ~ el N Q\‘ N ~
D < (b) Explain MESIV[’rotocol S o \ = =~ 0
B’ o : N = N, Q° Q)
N ~ S \i o Y -
A N4 o - : S X
iy 2, Q.5 (a)\Draw and cxplam arclutccmre of 8086. O D 10
hadl N S ,Q\ \,\ . \v L.\ v‘-\\ __r:' :.\
,:_ : (b) Differentiate bctween real Modc Virtual Mode and Protected Modc of 10
o ,-:‘ 80386 Processor Explam the Floatmg point Plpclme of Penuum Processor
o ——— X
" Ny S > N N N
J. 0Q.6 (a);}:xplam Modes of 8255 wnth a nat block dlagrum ShO\V\hc CWR (10]
3 & | ~. mntmhzatlon & _\\\ \\/ br ‘:\
\‘:-'f‘ N (b) erte an ALP for 8086 to_ transfcr thc block of d'ua
= &, e N
‘:""’ o -i\ "‘\‘ AN ’ ".
) o\ Q7 A "
; 4 o A\ T . Q
~ ?- \.\ A\\;\ \-‘C;‘/'I ON ! {3\‘
QY K A A" Fede o ke ok e ok
o "". L\\ e n ~ \ .\ v
- K .Q =AY N,
o\ N, . y A P
AN S’ A G ' 7\ -
NIRRT Ao A =~
. .‘\\“’ " ':'-4' A::‘ AN
N l"\‘,\) ‘*\'/ . N ‘.H!
PR &=y v-,\ 4 s ~\‘O
0 T N v ':“" T
Tre ¥ w7 Aty Y
N o~ _J\,'\ Y e
ad “7 N -0 ~) o
P N‘N "\‘. .C-\ ' ,:‘J' .
/55640 & > Pagelofl
) ﬁ‘:?. ‘\:" *:‘
q‘:\: ?9/ ’3:"\. “:‘\
N N AY' X1l 18y0|AozAx1 118YO1A02AX1118Y01A02AX1118Y01A02A
N -—t \\
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