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INFORMATION TECHNOLOGY 

ONE MARKS QUESTIONS (1·20) 

ln a. cenllut town. the probabfli ty ·Utat 11 
wi ll r:un '" the aJiemoon tS knom1 lo be 
0.6. Moreover. meteorological data 
mdlcmes that if the temperature m noon •s 
less than or equal to 25°C. the probab11i ty 
that it will rain in the anemoon is o..t. The 
temperature at noon is equalb likely to be 
aoo1•e 2s•c. or at/below 2s•c. Whm is the 
probability ·thai il ""' ' ram m the nfi1!mooo 
on n day when the temperature nt nomt is 
above2s•c·1 
3. (),4 

b. ll.6 
c. O,lt 
cl (),9 
For the set N of n:uural numbers ami u 
binary operation f N N -+ N, an 
element z E N is called an identity for n f 
f(a.;) =a = !'(~, a) , for nil ae N 

Wh1cl1 or the follo1ving binary operations 
have an Identity·> 

f (,r.y):x+y-3 

2 r (~·.y) = max (x.,ll) 

3 .f( .t:J') =.\'' 

a. I and 2 only 
b. 2 and 3 only 
c I and 3 only 
d. None or these 
tn the au1ornatou below, s IS the stan state 
and t IS the only Cinal Sl>l!e. 

b 

~"" 

.rr· 
G> 
0• 
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6. 

CotlSider !he strings u = abbaba, 1 : bnb, 
and '" = aabb Which of lhe following 
states is true~ 
a. The automaton accepts u and i" bm not 

w 
b_ 1lte automaton accep~~ each of a. ,, . 

and w 
c. Tite automaton rejects each of a_ 1·, and 

" d The automaton accep1s a but reJectS v 
and w 

In 1he conte:<t·li'ee grammar below. S •s 
Ute start S)-mbol, a tmd b are temtinnls, and 
& denotes the empty .!it ring 

S - > aSa il>ShiuliJis 

\'~1ich of the following Strings IS NOT 
generated by the grummnr'l 
a. aaan 
b bab~ 
c. nl!ba 
d. bll)laaabab 
Wbtch regular e:q:nession best descnbes 
the language accepted by the 
nondetermim~tic automatort bel01~ '/ ... 
0 . ... b 
-+~Q-+G>--=-+Q 
a. (n + b)* a( a t b)b 
b. (abb)• 
c. (a + b)• a( a + b)• b(a + b)" 
d (a t b)* 

Oil•en a boolean functionf'(A).X. . ...... ,~, ) 
\\'hlch of the following equations is NOT 
true 

a. 
f (.r, .x, ........ x,) =..IJ ' r(.lj .X, ..... x. ) 

f(.t,.~. ,.x.)=.l!.f(x;,x,. ~x. ) 
b 

+.r, ' f (x,;x:, ..... x. ) 

~x, / (,t, .. r1 .... 1) 
f (<~;.~ ...... .r.. ) =x. '/ ( x1."" ..... 0) 

c. 



/(X;.~ ..... ,x,J = f l o.x, .... ,x,} 
d. ( +I J,.~~ •.... ,.t;,) 

7. Tite ~ddition of 4-bit two's c()mplemant, 
bmruy numbe·s J 10l811d 0100 reslilts uL 
a. 000 I unci un overflow 
b. J 001 and no overflow 
c, 0001 t1J1<) flo overtlow 
cL 1001 at\d ru1 overflow 

8. Whicb of Hte following DMA trruU!fer 
modes ru,d iltlerrupl hillldling m""louusms 
will enabte the .ll)ghesl TIO bandwldlh:l 
a. Transparent DMA and Polling 

i:ntcmtpm 
b. Cycleo-st.a.l.iug ru4 \lecrorl?d inletrupls 
o. Block. transfer and Vectored interrupts 
d. Blllck trnnsfer and Po.Uir~ iTIIlarmpts 

9. In a binary tree, the number of internal 
node-s of degrue I isc 5, and lhe oumbet of 
internal nodes of d=oo 2 IF 10, The 
Jnnnbcr oflcaf nodes;;} Ute bmruy Ire~ i~ 
a, 10 
b. ll 
c. 1•2 
d. 15 

W. A problem i.u..NP is Nl>-OOinpleteif 
a. it ~an be reduced to the ~-SAT 

problem in -polynomial lime 
b. tlte 3-SAT problem can b~ redu~ed to 

ii itt polynolllial timl> 

a, it can be reduced to any olher Jlfoblem 
ht NP in polynomial ·time 

cL some problem in NP can be:r.edltced to 
1tin pelynuuual time 

1 I If au !he· edge. weight;; of an undirected 
graplt ate positive, thou any $Ubset of 
~dg<111 tltat connects ·all tbe veti'es and has 
minhoum tolnl weight 1s a 
a. tlwnjltanian cycle 
b grid 
~. hypercube 
d. b:ee 

12. In the lvorkin&set strategy, wl)iclt of tlu~ 
foUowing_ iJi dCllle by Lhe opetaling ~.stem 
to tlreVerll !hrnshing'l 
L, 1t .initiates another process i:f ihere me 

mouglt ~a fram.,., 
:t II se!ectJi a process 10 suspend if Ute 

snrn oF the slm of lhe working-sels 

2 of I-I 
exceeds the tol.al num !)er of a~ailable 
fratnes. 

a. J only 
b. 2 only 
c. Neitlter I nor 2 
d, Both I 011d 2 

1.3 Tlte vrocess·stnle tron~1clon dlagrmn t.>C an 
c>jJerating zystem L'< ru: g.ven below, 

a-

Wluch of Ute I'Ol.Jo1VJng mw.t be- FAI.SB 
about fliG·above opet:ating system'/ 
a . 'It t~ a. multi progrununed operating 

system 
ll. ll uses preempti.ve sc;)tedollitg-
c, 1t uses non-preemptive sclteduling 
d. ltis auml1i-llSI?I' operating syste1u. 

14. Con;1d~~r tl1e tl'lation~ 'i ( P,Q,R) and 

r, (fi..S,T) wii!J p1imruy keys l'. Slid R 
respectively. The relaiJort.q 00111Jiim 2000 
t uples alli1 l'l' contains 2500 tuple~<. Tite 
maximum s.ize of the· jillJt rJBJ r: ia 
a, 2000 
b, 2500 
9· 4300 
d. 5000 

15. Wbieh or th~ follC!wing relutionul quel)l 
lar11.1mges have lhe snme expre8$ive 
po,ver'l 
I, Reltttional algebra 
2. Tu-ple rela110naJ calc'lllw; -resl:rkterl to 

~are expresslon>-
3. Dontaiu relational calculus te$tricted to 

safe e.'(jlressi on.s 
a. 2 anJ 3 only 
b. l and 2' only 
~. 1 nnd J only 
d 1, 2and 3 

16. The t-ydoruatic complexity of tlte flow 
grapl1 ofaprogrru11 providBs 
a. an upper botmd for ihe number of tests 

that murl be. rondnctcd to ensure ihat 



all M~tements luwe been = ted Ill 
mQNt onoo 

b. a lower bound for the number of test~ 
that ruust be contludro to '"'""'" tbot 
•II ~l:.tleut<nb bove bo!•n .:x~:cutcd ol 
mo~t nnce 

c. an upper bound tbr th e numbo!r oftesli 
that must be ~ontlul.'t<:d In en•ure il111 

nil ~tal<!rr>ents b>ve been executed nt 
lcastouue 

"- a lower bound for u,e number or l"'it> 
that must he conclu~tcd In en~ure tl1ill 
all stakmenl~ ho\'C: hecn c~ooc.uted ut 
1~351 once 

11. With respect to ooJlwarc lC$ling. CQJtsidera 
flow gmph G with one connected 
oomponcnt. Let E be the number Qt' edge.~. 
N lle the number of nodes . nnd P be the 
nun\ bel' of fJt c,licatc uO<k'!s of C. Consider 
tho following four cxprcssiom: 

ll!. 

19. 

L E- N+ P 
2, £ -~•H l 
:;, p . 2 

-L P - 1 

rhe eyo:lnmnlic complexity of' G i• given 
~y 

n. I or:; 
b 2od 
e. 2(11' 4 

tl I \lr 4 
HELO and PORT. respectively. arc 
cornnuods from tb~ protocols 
n. FTI'aodHTP 
b. Tal\"ET oml POPJ 
e. J ITTI> and TEL'NET 
d. Sl\fl'l' >nd FTP 
\\' hlch of the foUuwiua ii.llllcmcnts i£ 
J'RLIE7 
o, Both Elloomcl fmmc and U' packet 

include checlanm 11~1ds 
h. Eth<;m~ frup1u mdrodCN • chock>;urn 

field and 1F p~cket mc.ludc.s • rRC 
field 

~- I!UJco•nc'l U:lnoe indudt:!l u CRC field 
and II~ packet includca o checl.:sum 
lield 

d. Both EUoemet fr•1ne and I P p~ckel 
include CRC fi~lds 

20. Which or the fiiiiO" in!l sllltcmcnUH) l~ 
TRUE? 

~ uf IJ 
L, ;\ lwh f-unctlon tnke.• 3 mcs$;tgc of 

arbitr3ry length and generales Q fixe.! 
length cudc. 

2. A hash function takes a onc:osal;\e uf 
f't~cd kogth and ~llllcmtcs n cod~ of 
variable length. 

3. A hash '11onctioo mny gwe the same 
hash value for distinct noess•~es. 

a. I onlY 
h. 2 and 3 only 
c. I aud 3 only 
d. 2 only 

21. CQn.~~idcr Doe following rnt order logic 
fummln '" which 'R l' a hinary relation 
symboL 

22. 

23. 

Vx'ln·( R(x. ,,, ..., R( y.:c)) 

11oc fc>nnllla i~ 
u. ~>lilfiub l~> and va Utl 
b. ••ti$lja1)1o aud so is i~ oegotion 
~- uosoti8 U:ible llul ils ne!Y'tlon is valiJ 
d. oalilfiabJo but ils negation .is 

uusati&fi:!~Je 

Whl:n • .:oin ia !osocd, thg probability of 
gelling d Heod ~~ p. 0 ec p l. Let N he tho 
rnnJum voriohlc dcniolmg lhe numh~..- bf 
1\»•c• l.tll lhe11rol Hc>d appe;;•rs, ibc.luding 
the toss where the Head appears. 
Assuming that .sueo.essive l.o$$es oore 
independen~ tbe expected value of N is 
•. lip 
b. U(l - p) 
e. Upl 
d. 1/( I • t>), 

l..ct P. Q. ~nd R be s~b. Let .l d•n~l~ ~14 
symmetric J.iJ:fot'cncc opcr:ttor delincd "" 
pL\Q=(PL Q)- (P ,.., Q). lJsing Veom 

diagrnms. det~rminc which ul' the 
ruuowing iMate 'rRliE. 

I. P~\Q '- R) = (PL\Q) ,(Pt\R) 

2. p (QilR)= (P Q)u(P R) 

:o, I ~ml,y 

b. 2 only 
c. Neither I nor 2 
d Bqlh I ""d 2 



24. \'v1~at is the c:~tdfnality of lhe .~et of 
integen~ X defmed b.:low'l 
X = (n I n • 123. n is not ,rivlsibh: by 
d lhol' 2. 3 or;) 

"- 28 
" · :13 
~. 37 
d. 44 

~- CQnsidc:r l h~ WJdi.rectt:d 8rnph G dt:fmed 
.1>1 follows. llt• w rtiocs of G ~re bit string• 
of length n. We have on edge between 
\1~ nand \'ert<:l! u if and only if is and' 
dllfcr in e.'<.tlctly Qne bit ll<l>ition (In llthllf 
wurd.<, v CM bo obt•i1ted fi·om u b) 
tiipping u ~ingl" hit) n.e r:•tio ol' the 
cllromalic number of G to the dfnmeter of 
Gi! 

26. 

27 

t&.. 112'"' 
b. 1/u 

e.. 2fn 
ll 31n 
Wbal ""' thu cigenv~ lues of tlte rn•trix. P 
sivcn below? 

/>=[~ ~' ~) 
0 I a 

;t, (1,(1- ..fi.u.,. .fi. 
b. n.ll,lf 

c. (). (1. 2n 

d. -a. 2n. 2ll 

~lofth lhe following iterntive method~ f<rr 
solving •lgebnric c:qoatio:tm and ~u:ir 
nrch:rs 111' eon''Cl gonce. 
Method 
A Dl<t'CUOO 

B. NO\I'll'tn·R•I~••Otl 

C. SIOCllnt 
D. Roguln filii 
Ordet Of couvtrunce 

I . 2 o1· tnore 

2. 162 
3. J 

~.. 1 bit per itorat:ion 
Codes; 

A n c 
a. 
b. 

3 ~ 

1 
2 

2 
J 

D 

2 
3 
l 

28. 

29. 

30. 

31. 

.H. 

J "' 14 
d. 2 3 
'the fo llowins definite integrnl CVJ~luatc:< to . -~~~ J e .• -
• . 112 

b. tr./10 
c. ./10 
d. 1t 

Con"idcr th~: rogular grnmrnar bduw. 

S-7 bSiuAie 

A uS ibA 

llte MybiU-No;rodc c:quivalenl!l: ~~~Ue>l for 
I he l~ngu~ge gen1:111ted b) lh~ gn•mmPr n~ 

A. {wE(u • b)* #, (•~) i~ ~'Vert ) lind 

{w -:(u-b )• 11, {w) is odd) 

h. ! h'~ ( u- b)• H. P•') is even\ Arid 

(w =la b)• n. (w) i• odd) 

c. hh (rl-b)• ~. (w}:#dtvll 

I"' 6 ( " I b )•(11, { II', :N I ( 11 ) } 

d. !ej.(wa l we (fn h) .. l 
twb1 wto (a -rb)•J 

ond 

ond 

Which of Ll)e following stnt.emQJll5 oboul 
t'llgulor language~ is ~O'r true'! 
~- EVer)' language h:t.• ~ regular •uperset 
b. Every IMgunge hos 11 regular subset 
c. Every r ub;e l of a. reg~•lar l~nguage 15 

rejlufar 
d. E"Ci)' ~ubscl of A linite langun_gc is 

regu lor 
Which of tbe following fllnguag<!§ is 
•~cepted l>y ~ non-cletermioiltio pushdown 
automaton (PbA) but NOT by a 
dcto.ltminisllc PDA'! 

a. {a' b't"'l ll .-0} 

b. (a'b.~<="i l=morm = n} 

c, {n' h' j,. -. (1} 

d. /a~h )m.n ? O} 

Lei L he n contex1·ftec lnuguuge und M • 
"'!WID I' IMSUJI&C. Then tlte bngungc 1.. 'l\ r 
i; 

a. alWlly~ o-egul:ar 
h. never I'Cgulnr 



33 

34. 

35 

IJ., 1lh\o~'ti U UttlcrtllUUSllC. OOI1h:st~frue 

IIII\gul\l!e 
d lilways a eoutex1-frce language 
Consider lhc pushdll\\11 o!llomalnn (PDA) 
helo\V which nm~ 0 1'Cf the input olphahct 
(u, h, c) II luiS the Sine~ n1phohel. li'<~> Xl 
"here Zo 1S lhe bouom-ot:swck marker. 
n ;e set of stares or tl1e PDA is Js.t,u.fl 
"11crc ~ 1S tl1c stru·t •l:lle nnd J is t11c.- fu1al 
sr.~te. The l'DA accepts b)• ful<ll • llllo. 'tb"' 
transtbons of the PDA giv01l oo]Qw arc 
depicted m a .st.mdard !Uitun.:r. Fur 
example, the transition (s.b.XJ-> (r, X7...u) 
weans ilitu .if rhe PDA is ut st11le s :Uttl th.: 
symbull>tl the lop or !he •1ack. is X, tlten ll 
~an read b from Lhc inpu1 ancl movt: to 
s~1tc: alter poppmg the top t'J' srnck mtd 
pushing U1~ symbo~ Zo and X (in ilirtl 
ordill') <>ulhe stack. 

(r,a,Z.J ... (t,XXZ,) 
(s,e.Z0) ... (f.e) 
(S,P.X) ... (s, XXX) 

(l;b, X ) ... (l,e) 

(l,b.X) -(1,£) 

(f,c,X) -t (II, I!) 

(u,c.X) ..:. (u.,e) 

(u,&,2',) ... (/,E) 

Tho language acccptoo by tbc PDA is 

a. ja1b~c•j i =m ~n} 

b {u1b"cJ' II : nr) 
~. la'b"'c" 111 = 111 +11~ 

l1 1n' b"'cJ' 1m = "J 
fu Ut~ cOJile.l(l·fk'<l l!J"ollll1lllii' bulow. S 1$ 

the >1art syml>ol, ~ nnu h an: tcmtinaL>, r. 
dcntJtes th~ empt) s tring 
S-+ oSAb I'B 
,·l~h. l! s 

!'he gnllntn:ll' gett<:rtltc'S 11\e lttUJlUIIgl! 

a, ((a +b)•b)• 
b. [u~b' tm !£ 11~ 

c~ {r1""ll' tm ="} 
d. a~b· 

Tb~: bool""n ruuc1ion !iu " comhinutionnl 
c1rcui~ with four inputs i~ rcf)rcsclllcd by 
t!Je foUowlll!! K:ltwtu~ wup 

36. 

37. 

5 r1f I t 

PQ 
00 01 11 10 

liS 

.. 00 I 0 0 I 

Ol 0 0 I I 

u I I I 0 

10 I 0 0 I 

\VIIich 111' lbc pmduct t<=nus given bcl(lw is 
" " o!\S."'nlial pritlll' impticttnl vr 1he 
fuucrion? 
a QHS 
h. PQS 
c. PQ•s• 
d Q'S' 
Til" 1llt!JOri~ furu!lion iS 0 J3()0k'3D 
function f(~. l , 7.) lhttl lakGS lb<: I'WliC I 
wh..,'"'"'r 11 nlliJiltil)' uf the l'ltriAbl"" )(, )', 
z !ll'e I Ill the c ircuit dL~gmm for lhc 
mojorily limction ;hown below the )ogi< 
gales for tlt<! bi)ses labeled P uull Q are, 
,..,.,,, ..... .:tiveb , 
I , 

.___, 

a XOR..AND 
b. XOR.XOR 
c. OR, OR 
d. OR, AND 
for n state- rn.®hmc w1th \be fo11owmp 
sulle cbugrum. Ule el\l)fCSom)O ror Ut~ n~st 
swle S' in 1\."ttnS of the cum..'l'!t stnte S nod 
tl1c wput variables x and y ls ... 

... - ... .... 

,.. 
a. S~ = S'._v'-tS.x 

b. :l =-Ss .. v•t-s• .y...;r• 

c. s -= .t .#"•·' 

d. S' =S' ._v+S .. t' 



31). Wbon 11\LLihpfltfinU Y 1s mulh]lhcd by 
multiplier X = ·'·-•'•-' ...... .-, using bil-p~ir 
recoding l!l l:loo01 s ul!!odthm. partiul 
pmducts are geneMed according to tho. 
f(lllowu•g U.blec 

Row ...... ... ..,_, l'lnlal 
l'lodUet 

I 0 0 0 0 
2 0 0 I y 
3 0 I 0 )I .. 0 I I 2Y 
s I 0 0 ? 
6 I 0 I -Y 
1 t I 0 -Y 
8 I I I T 

11tc partiul prpiliJcls ICn· rows 5 uud 8 are 
a, 2Y andY 
b -2Yund2V 
u. -2Y until) 
d. 0 1llld y 

.W Whicll 11f 1hc following statomen~~ Mmut 
~lutiVL' ac.l<lr•'Ssmg mode:. is 1" ALS.E'' 
~ lL <"l'lllblcs J\lducod insuucuoo size 
b. ft uiJI)WS lnuaXillg Of UU'J)' eiC•UJents 

"llh same m.suuetion 
"" rt enables ca~ ruiOCtJtlnnl)( Jma 
cl ll enublos las\Ct uddress c'llculuJJoos 

U1nn al>sohlte ndl!ressiul'-
40 Tbc mernory locaticms 1000, 1001 tu!d 

1020 Iwve dnUt values 18. I und 16 
~1X>ctive.ly bctbre !he following program 
i~ uXocll1cd. 

MOVJ a,, I ; Movelmmcdl~tc 
LOAD Rd, lOOO(Rs) : Load from memory 
ADD! Rd. IOOQ : Add Immediate 
STOR£1 O(Rd), ~0 ; S1ore lmmcdfolt 

Which 111' fhe stutemenl< l>ell•W t< lRtm 
after I lie pmgmm i.< ex<.>!ULL'd'l 
"- Mmnmy loelllion 'If)()( I has valtte lO 
b. Mmuor\' loeutimt iO'ltl lla,; \'a.lue 2(J 

c M01nory location 1([()11111.., value 20 
J. Merrtory l<lCII1ion 1021 has w lt1c 2() 

-ll. Tile data path shown 10 1he figure 
computes the nlunb.:r ur is 111 lhe 32-btl 
l11f1U1 wom Cc'lrre>;pnndQ!J! \U 1111 WIS!gne<J 

even int.:ger >tored in !h..-shill regist<;<r. 
The WJsigool counter, iuitiaU) zero, is 
inerL'mWI&l if the mos1 ~gmlietlnl hit ul" 
\be ~hill regislcr is J 

-
.~:~·~:::_~~u.~· ;c~:_J 
,..._,...\_ 1 

1 a..,. I 
The micro progrrun for the control Is 
shm\1!. 1n 1hc tnble beiO\> with nusslng 
control words for trucroU!Siruclions L1• 

11~ _]tt~ 

~ l' I' 11 

~ 11 

l11e couoCL'T width {k), the numb~r of 
mi:;sing mloroinslntcliuns (o), an<l tbl: 
t;unlrol word for microlnsln.rclions l11 1 ~. 

·" 1. arc, respectively, 
1L 31, 5, 010 
!). 5, 31,010 
c, 5, 3l, 0 11 
d. 5, 31, 1110 

-!2. A cache line is 64 bvtes. The main 
mcmcuy .tllis Jatoocy 32M nnd baudwic.ltb 
I GB)'Ws/s. !"he Lime ruqum:tl hl t'cteh the 
ennre cu~he line from tl1c main mcmnl) is 
9 , 32 OS 

Q 6il ns 
c. 96 n;, 
u 128 us 

-1>. A computer sysiC1tl bns a ]e\'cl-1 
instn~etioo cuche (f...::nche), n Ievei-l dnta 
cache (D-cache) nnd a lcvel-2 cache (1..2-
cachc) with the following s,pcclJkntiOtlS 

c-il M:loaiu.l!llllttld Slott lilt 
kldit 4K ouits Dtlecc """""' 4 wdl 
l).adte .cx...e 2-uy....-illiiOI!IIIIIilll •• 
~ 6«~ , . ...,1C1.-c .. lllll!lllllt6m 

Tho length of the phys<eaJ nddn:ss of 11 
1\~u·d ut lilt! JJ!niJ.I memmv i.< 30 bils. ' l he 
capue11y of tlte tngu>~ll\<:>~y iu Ll~ 1 -c~cbc. 
0-~cbe and 1;2-cache 1:<, "'''JtetlUVely. 
a. I K • lf\.bil, I K " 1 9-bl~4l<. ' '16-bit 
h IK ~ 1 6-bt~ IK >< 19-bn 4K v IS-btl 
c.. IK o< lQ-hiL511 • 18-btteiK • 16-bit 
cl I K x lll-hiL 512 , I 8-h•L 11 () • I It-bit 



4<1. W11ich of the following sequences of11tr.1~ 
elemenlt tilnTis a heap? 
~. {2..~. 17. 14.6, IS, 10. I, 12.7,S} 
b. {23. 17. 14,6. 11\. 10. 1.5.7. 12} 
c.. (23. 17. 14~7. 13. 10. 1.,,6. 121 
cl. {23. 17, 1-1,7, 13, 10. l. 12..S.7! 

+S Su()ll\lli<> that we have number~ b~\wec:n 
und 100 in • bin~ry SCll!Ch lrce und want tQ 
senrch for the numb<:r 55. Which of !he 
tollowing sequences CANNOT be !he 
s~-<tuenco: uf nodes esamined7 
u. {10, 75,64.43,60..57.55} 
h {90. 1 2,dti,34.C.245,5~ l 
c. !9.85.-17 ,0~.43. s 1.55} 
tl 179. 1-1,72..56.16.5~5} 

~0 Whl~h of lhe fbllowinl! ls ll1.: .:orrecl 
,lccomposilion of the dlr;;,!ed grnpb givdn 
below into ik 'trongly cA>nne~lod 
components'/ 

" (P.Q,R.S), Pl. 11.:1. /VI 
b (P.Q.R.S.T.VI. rt I 
c {P.'Q,S.T. V),l R), {Ul 
J, {P,Q.R.S. r.tT.V l 
Conside-r the depUt·fust-senrch of 40 

undi=l~d graph wiUJ 3 vcrtico P. Q und 
R. Lei discovery lime d(u} represent Ill• 
l ime mst• nt when the vertex u i• linn 
visited. nnd fmi!!lt titue. ll u) represe1tl the 
time ill.'llrull wlt~n tho vcrtax ii is lut 
Vl.~itud. Given that 
d(i>) = 5 units 
cl(Q) = 6 lint IS 

d(R} = 14 unit~ 

fll') = 12 units 
«01 = TO unilll 
r(RJ = t h nit,, 

which one of lhc following statemenu 1> 
I'RUE about the graph'/ 
a. 'll>ere v; l)n ly nne cnnnected 

llOmponent 
b. 11um: •rc 1\\0 c~ecl<d llOnlponcnts. 

and P nod R ""' conucehld 
c._ •nu::re n.tl!" two c onn.ucted cowponentJi. 

• nd Q •nd R • re oonn,.tod 

7ul l4 
d. 11tere Jte two oonn,'Cted C<">mponents. 

ami P ona Q nre eonn~cted 

-18. ·nu: clmaciers a to h haw the set of 
frot1ueueic• based 011 UJe first 8 Fibouacd 
uumber'!i n follow•: 

'" L b; L c:2. d:J. c:5cf:8. g:U. h:21 
1\ lluffinau cod" ill u~cd to • eprc.~c•~ lire 
chnrnctel'l'. What iJ1 the Requence of 
cltm t t.:n; cnffillipondiug t<l tlte following 
C()dt'! 
11011 1100 1110 10 
3. fdhc@. 
b. ~~egdf 

c. Jctug 
d. fdulg 

-19. \Vbicll ooc of l.b~ cltoie<:~~ gl\len ])clow 
woul d be printed wlten the following 
progr;rm is e~ecuted? 

50, 

------1 liU: ...... 
1 otfi.U. - · 1, ...... 1. •jllol<', 1. ._., 1, ._., 
'"'fOCI 
I 

a. j ungle,n.S,ncelllor 

h ctler,u,6,unglc 
c. cettel-.~.6jungla 
d. ctter.u.s.nceshlr 
Which one of the cl•t•lc011 given hclow 
would be pri.11ted when tb~ futl~wing 
progtllmm~ iJ; e,~QCute.d7 

t 1nc1Ude ••<4lo.h> 
voi d awap(int ' " • int ' Yl 
( 

) 

•t•cie 1~t • t -.p l 
tet~~~P • ~ ' 
" • y ; 

y . ·-· 
vo.t.d prillt~O 
( 

•••t ic lnt 1. •••l . b--61 
l • O: 
while t 1<•41 
( 



St. 

52. 

1 

l f ( ( l.'f'+ t t2arl. l c.cmtinueo 
•• ••1: 
b 2 b•i; 

•w.a&H .a. e t : 
p riftef.( "'a..-\ (f, b-ld\n • • • · bl : 

Min II 
I 

l 
r:l~ 

b 

e. 

pn no:.bd r 
pn no:.b!l: 

a = O. b= J : 
;1 =II, b = 'l 
a= 3, b ~ 0 
a = 12. 1> ='1 
n=J, b = () 
n s3.b • 6 

d. a = 6.b= J 
a = L5, b = 12 

WWdt one of the c1tolces given belo\1 
would be prlnrc(l when the rollowrng 
programme is executed'/ 
l inclu4• <ltdio.h> 
int a111 •15.1, 8, 18,34, 671• 
t nt oa \J • t23 ,S6, 21,29lt 
int kl (J• I-12, 27,-3111 
1nt •xtl• lal , a2, al lt 
void print lint •a() I 
f 

P'l ntf l '\d, • , a (OJta JI; 
pr1ntCI'\d, • , '112)1 • 
print f!'\d,' , . ... atO ll• 
pr lnt f l '\d, ' , • 1••• 1101)1 
pr1ntt t •'tl\n' , o( • l) C•UI I 

I 
""!Ji ll 

' pr int ( X) 1 
) 

:1. !1, -12, 7, 23, g 

b ll. 8. 7. 2~. 7 
c. -12, -12. 27.-) i. 21 

d. -12, -12. 2.7, -.3 1, 56 
The following function computes tbe value 

or (~' ) corrcctl)' for all legal values 111 and 

o (m ~ I . o ~Onnd m> nl. 
lnt fUtle l..int: a, i nt n) 
I 

J t est n~u:-n 1f 
•ln tetu l'nt fun.cta-.l..n) • (upe l m·L a .. : ) l J 

I 
ln I be above funcl.io1L wltlch of Ute 
foUowmg as tlJCcon-ectexpression for E? 

1}. (n=ll) ll (m=l) 

b. (n = (l} &&(m = l) 

51. 

54. 

liofll 

c:. (11 = O)II(m = n) 

d. (u=n)&&(lll = ll) 

M:tlch lhl' following ~oncepls rmd IJteir 
best poS$lble descriptions. 
Concept 
(i) Ol'erloading 
(li)frfcnd 

(Iii) consrrucror 
(IV) pro(CCICd 

I 1') rllis 
(li) inheriwnce 
O,;scriptiou 

A. nllows ro dcfme u class to hm'e. 
propc.nlcs of nnotherolass 

B. def:inu1g a scL of similar fu1tetJOI1S 

C used in dcreferenc:ing 
D. used to giv~ u noot-oncmll¢r fnncrion 

uccess to lite private pnrts of an obje~: t 

E. a rimction which IS auto owtticall~ 
c:tllcd 11 hen ltl1 obJect ls cu:atcd 

F. nllows a deril'cd tlass 10 haw access 10 
rhe privrlre par1S of1hc bnse class 

G. a pointer 1.0 r.be object IISSQCtmed 11 ilh 
l)le cumml funclioll 

ll . used to obmm obJect pcrstsrencc 
CQdcs: 
a. •-8 ii-D iit-E •v-R v-G vt-A 
b. i-C li-A tu-E. il'-0 v-H li -P 
c. i-C ii-F iii-H iv-A Y·G vi-0 
d. o-B ii-E 1 ii-C 1v-R v-G \'t-H 
Tile anivnltillle. prionl}. and durnlions of 
the CPU and 1/0 bursts for each of three 
proce.~scs p,. P: and PJ arc given in rhe 
table below, EJJch process lias a CPU bun;t 
rollowed b1• :lJJ UO b11tst foUo11ed bv 
aoJ~.llher cPU buosi, Assume II•Jt l~1ci1 
process has iiS own 110 resourci!. - -- __, ~~=-~ l S.J 

t~t:j:=tl~ ~~· ~ :Z.l.l 

Til(' muliJ-progmu\med opcmting system 
uses prrc.!l lplile priori!) scll<!dull ng. Wl~11 
ate I he finish rimes ol' thc processes P1, P: 
a1td P,,'/ 
a. I l , 15, 9 

b. I \I, 15, y 
c, H , l6, !\) 

d Ll. 17. II 



ss 

56. 

Cottsider lfte solution to lh< bounded 
bulf.:>r prodll~l)f/consumer probl,•m by 
U$ing !).Cnorllf se;uapllur..S S. F, uml F. llt~ 
~<lhnphura S is tho lfiUlhal ~xdusion 

scmnphoro initinliz~d to l Tho ~em11plu;re 
F con..,.pollll's to tho 111.1111her 11f 11-o:e s l11ts 
In Ute buffo:r and i~ inilh~i1.e11 i~ ~. The 
s,'lnnphore f., tllrrespllnils tl> lhe ttumh.lr uf 
okm~nls in tho buOor und 1~ initinlizcd to 
0. 
p • e ....... 
- en 
-IJ)< 
AlfoM .. - ... -= 

:.: -----~ 
~ c.-..... 

Whid1 ol' tho following intJlJ't!hll\1&< 
\1per.rtions mlly rllSu lt inn d~adlook? 

I fn1erch~ngin~ \Volt (F) :md Wnrt(S.) in 
the l'rud11cer pruc.oss 

1 . lnt<rchun(ling Signal (s) and Signai(F) 
in tlJ< Cott<lln>er 11ro~·~~ 

~. J only 
b. 2 ou.ly 
c. N•ilher 1 n~r 2 

d, JJ.ltb J liOd 2 

l·or caob of' U!c fuur PI'O~.:SS<.'S r,, 1'!, PJ 
3J1d "•· tl1o tol111 s~e '" k!lob~1~• ("-H) uvd 
lho OIJOlber or segments nrc gjven below. 

Plocela Total size Number or 
L{inKB~ 

Pt 19S 4 

' l11c page •1:r.~ is 1 K l:l. 'Tl>e. size ol' nn cnuy 
io the page tnblo 1s 4 by1es. l'he stzc of no 
entry in UIO sosmoul wbl~ IS s bnes. '[ltc 
maximum siz" oJ' a s~n~nt '-" 256 KB. 
11,;, pazing n1etbod lor nwuory 
mnn:tgemew U<¢<1Wt).-lo.r~l paging. ~uo its 
stnrnge tw.:dl¢nd i>l P Tho "' ••rag< 
o"rh<n~cl fur the Sogt'tl<ntalilln melhud is 
S. 111o Sl<ll'ng~ uv~rh~atl lor the 
~ogmcntntion und. naging mcth!ld l~ 1'. 
Whnt ~~ tho rc,lllllnn nn1011J! 1h~ (Worhond.• 
for tho: ditTcreJII mcthod' or m~mory 
rutmngcm~nt in the l!()n~urn.•ot ~~~ctniau 
of1hc nbow four proct·ss~'/ 

aPS • T 
b, S < P T 
o. s ·r P 

58. 

d T S"- P 
'11tc wnot .nnd ~ignal operntions ol' a 
monitor an: imph:men1ccl o.'4ing_ 
samuphures as Jbllows. 1u the tbU<1wiug. 
x is a coudhi11n ''~riublc. 
ll\tlt~x is a s~mttph~re in'ili~liud til I. 
x_s~nl is o ~maphurc initfnliz~ to 0, 
x coull1 ~ the mnnbot· ,,rprocej;~es 11aiting 
..,i) semuphore x_s~tll. . ioilially 0. 
next is a semaphor~ mitialized to 0. 
n~xt_oouoL is du: nmnbr.-r ot prof:cs..((~ 
wnil.log llll semaphore ne~'l. inidally 0. 
1'hc body of oo~h pruocdurc thnl 1s visible 
oublid~ the moniio~ i~ rcplnced with the 
followmg: 

P(lnuru ); 

body of procedure 

if {ftt!Xt_C(/IIfll > O)t 
V(nm) 

else 
V(muta); 

En.oh O<!~urrenoe of~wait 1s n.-vlnced with 
the follo'l"ing; 
.c...-•...-• •: 
lr(Mw ,.., 

Yt-1) .. 
~ 

----;---------m:, 
~-~-1: 

f:..:wh oc.x:urrenee of s.s1gunl 
wiU1 th" followmg: 
lr 1<.->0) 
I ·- olio +I; 

~ 
... •-.,-.·- 1: 

is replncecl 

F<)r Clu'recl implemenlntiuu t~f the utcmitut, 
stnt~lll'-~n1s E.! nnd El al'c .. rtJSf'\.~ti,,dy, 

''· l'(.~_ •em). V{n~xt) 
b. V(nel>'t}. l'( x 5~m) 

o:. l'(noX1)1 V ( ~ _ ~·"') 
d l;'( .~_•e~u~ V(~_~om.) 

A software program constsbl ol' two 
modul~s M 1 und .'<12 that Cllll l'ru I 
indepeode11tly, hut n~ver Slntnltru>eously. 
l11e progrnm is considor~d 10 bave J:1iled ir 
:till' of ~I<SC modui<S Jilds. &IJ1 lh< 
n-J0du.lc!s a.rv ··~airnbl~~ il.nd ~ll l11!! 
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0(1 

progtnrrt ~"t.Clns worL..m~ .Jl as .!$Nln m> 
the repwt J.S dtmt.<: AS.~Lune that t.he me-au 
tim~: ti) failure tMTfFt ol' M 1 •~ r, l¥1th -a 
1.1tetul t une 10 t epau (M lTR) o l' R1~ Th:d 
M'l"'rl· or M t '• [, '"ltb W\ Ml'rR of R o 
Whut •~ llh.~ nV1ll1tabtluy c:~t 1.be.. O\l!t ull 
progta.m _R_t'-i!.O Uuu cbe flu1utc! nod reprur 
um.ei 8fe .uJt \."".l(paoeoonll.)· d.istnbutcd 
ra.ndum 'un-nblc!t'' 

1;1: • Jil~ • 1;u, 

b. 

c 

"-
l:t, -1, 11, ;- l :f(,. 

1,/ 
71T: -,;n3 • r.n, 

C""ous idto.r 1)1e rt;u,_,\Yintt J,Lf\ u ! lutl! di.utt 
l.llaW'D-ftl ·r·bl! bo~~s laa\ e t'ltnction mm1~ 
.:ull"--dded Ill tJ1e nl. whtle th~: vntlttblcs rue 
ind•(:utM nlouu the nr~ 

G tVtO'n bekm. nrc n WI nr .simcmcm:n 
1d0\''" ' f('l '''c 11bovc .. ungrum 
1 F3 tmd Fb cnn ~ tu tht- jjtttUe mo\tule 
2 . r~. ! U ltf r6 UCUl l'H! Ul Ole :t~UUU! woduh: 
3 . A -4 ts t>otb 1m u utpu t ru'd u eo u t..ml 

\ nrlobl"-
-$. It a.s. mc:orrect to pa~ A I ns data W\d 

&be •t as n oomtol v:.n:.blt!-. 
\Vbu:h combmauon of Lbese St.BteJJU~t lts tS. 

r i\UB" 
n. ~ 311d"' 
b I and -I 
c :landd 
d . 1. 2 . and 4 
C'\l'!"'sidcr a. rv1anon R '"'-ich fi\--e ntrrihult-'f 
V. W, X. Y und 7 The follow•ne 
I"Uilcliona l depeudet)CJ~ hold VV _... W . 
WX "l· z .. 011d Z Y • V \VIuch of" the 
foliO\\ lllJI ts o c-andtd;:ne ~'"' for R ., 

" \fX7.; 
b VXY 

6 1 

6J 

1 tor 1-1 
e VWXY 
d VWXYZ 
h t o drunbase- file mrucnare-. the search k.e) 
field t$ 9 byte!< lony.. the. b lock f;:tze is- 512 
b)rtes. a te«trd p01mer ls 1 bytes ood a 
block: poimer IS 6 .bytes. fbe largest9 
possible order of a· non· lear n-ode tr1 a Bt 
tree Jmplemenung this file struetltf" lS 

a 23 
b JA 
~ 34 
(I I I 
Constdor 
d ... ~r1hing_ 

umv"r&,ty 

th<t folf('WtnU XMI 
tiOn l'le fn~bmmtii'n 

OTO 
'" " 

... ~,..,ad" lt.. ..... l'rrll'••• u.....-~ c:tn.l•• e...t•l• 

.,~ Qoll.-........, _.. ··~ l~- ;18(f •l!!fUJO> 
d aaat TtU• l ti'QN,..,, 
• !CI.IfUift' _.,.1 U~• 
• l o\m.U"''".-l. -· c:DA'lil na'IIID-::::; = ~l:J t !CO!'•D t_._ UMI' tJ'I'l'LAD• 

\Vhm ts T'crumcd '=" th~ ~bllowma X 
Qu~rv·t 

l.ae sas ~-. //•Scoc-~ 
tor $c ~n /Un~vteoureelEval a 
l • t S~• t • t~I Rv~l/•seorn 
~hor• mJn ($c• > • ovgf'••) 
rec::u.rn sc 

" TI1e pto,cssc,r \Y1th rhc In'""'"$' co~., r.,..: 
ev-Jlluotio u 

b Pror~o~ who lm\C ,111 theu· C(\urf<ic 
..:v-11--huuio u" Abo\C tlw utnv.:..,_•ty 
n\.emp'-! 

c The Cl;'\lfliC wn b the t'w~~ evnl uncu.1rt 
d CoutSO!t wu h nlt C'\-l\hHlhOn:$ nbove lhi.' 

IJrtiVI:'r-.ft) a~ l>'lll!:t~ 

A tOUtl!ll u*---. lh(• fbllow1ny r()uti11R tnble 

~- -~ 
,,utrf .. 

144 16..0{) .~ •• U .2."r,..O.O ~mo 

1.&4..1 &.64:0 255.255.224..0 t!tltl 

144.1._.6&.0 2S,.2;5,.2j:J.0 nfl2 

I ... U4.6&.&0 :us 255 ZU.nA ... , 
A pac~et bearmg -u desnllOtton address 
t 4-t. l o.68 1 17 ttrrh·es nr Htc ro-utet' On 
w h1eh ~ruerfal!c.- wHt lt ~ (o•·wmdctt't 
a echO 
b c:th1 
c. tth2 
d e<h3 



64. S11ppose lhM it tako.:s I unit of time to 
trnnsmit a pnckel (or li.~ed size) on a 
ll()rnmuni~tiuh linl,.. The lin!.' lb}'c• usc.~ • 
windo'' Oow coulrul pr<>tocul nrilh n 
wind<m •izc of ~ packet~. Ench 11acket 
causes an 01ck Qr • nnlr to be gtnc:ratcd h) 
the ruceiwl', nod •ok.lnak trnn~mission 
tJinc,, are ncgligibl~:o. FIU1hr.'f, tbd round trip 
Hme on the linl; 1; equal ro N un1tt. 
C(Jnsidet time 1 -• N. If mlly 8~ks h.Wc 
bt<11 received till time j (nil tlfik8), theu the 
goodput U\'ttluatl!d ttl lbe tnwB11Uitcr b\ 
lime i (in pocket~ per uniL time) ili 
n. 1 - Nli 
b. i '(N+i) 
c I 

d. I- e1'"'' 
65. In the -18/S fl ei\Oodin.g scheme, every 4 

bit>c uf data are encod<d itl a 5-bil 
codeword. 11 "' reqlliJ-00 lhol lbo 
codeword< lt.we 3 l .most I landing liJld nt 

·most 1 trailing zero, How ri1ony such 
codcwords an: possible'? 
... 1-1 
h. 16 
e. lS 
<L 20 

66. A 1~\Ulot' has l\\'0 fuiJ..duJ)Ic:,x, J.llh<:rtttl 
iutort'occs ;,ach opc'fntlug at 100 lVlb t!. 

Ethernet fmmes are nl [ca.•t 84 b)'l<:$ long 
(including Ute Preamble and the lntcr
Pnokei-Gup). The mn~imum p:reket 
pro~essius time. nt tile router for "ir<: 
spt:e<l fQrwnrding II) he piJS<ible i• (in 
mict'!l,<ec<md~ 1 

1>7. 

11. (),01 
b. 3.36 
1:,. 1).72 
.t. s 
A Ltnk uf capacity lOll ~.lbJlS is corryintt 
ll':l.ITI~ r.·ow o uuwbcr of souroos. fud1 
source general~ ":JD on·off 1r3.tTic slream: 
when the source lJ on. Ute ·rnte of lT~ffic L< 
I 0 Mbps. ond wllen tile source is off. the 
roto of trnffic is :ta·o. Tbc duly c)'dc. 
which is. tho rotio of on-limo to o1f·time. i• 
I :2. When I hen: is no bntli>r al the link. the 
minimum number of sour<:e.-~ tbnl cau be 
multipl<LX<!d t>n the .Link so th•l link 
gapocity ts nol wosloo and no dnL1 lo<S 
oc.:urs is s,. As•umlng that all sources are 
s}1ichrol\4~d and that th<> link is providod 

G8. 

69. 

70. 

I I uf I.\ 
with • l~rge buffer. the rnoxlmum number 
o( sources that can bc multiplexed so I hat 
1111 Ua111 los~ <>ccur$ L• S:. The \'nlues vl' S1 
and S: are. re<l>ocriVely. 
IL 10 •nd 31l 
b. 12 ond 25 
c. s ooa JJ 
d. 15 and 22 

On a wirelo&S link. iho probability of 
packet error ts (1.2. A stop·:md,wad 
protocol ·~ used hl lrnnsl~r d!lta ;lams;; lh.:
link The tb>nucl conJition is assumed to 
bo independent from lrJn.SJuis:sion 10 
b"atl$lnjss-ion. \Vh-:~1 is the ·.:average number 
of transmission attempu f(;l(IUired to 
ll'on>fer I 00 packots'? 

•· tOO 
b. 125 
c. 150 
d. 200 
A program ou ouchlnc X oli.:,mpts 1!> open 
~ LfDP conn~clton to port 537(; t>11 • 

m·o.chtne \'.and • l'tl' conneoti011 to pmt 
8632 on mnclunc Z. Howewr. thc'fe ""' "'' 
upplicolions lislcning Jtl tltc "''"""'I>Otlllutl! 
ports on Y aod 7- An lCMP Port 
11nrencha1•1e ermr \\il[ l,e generated l)y 

a. Ybut nnt Z 
h. Z. but nQI Y 
t , Neither ) n~r l 
d. Bolh Y aud l. 
A subnellad ('J~s H nctwurl.. 
lollo<~in~ broodc""l 
14~. 1 6..95.255. lis subnet. mn•k 
a, is occess•rily 255.255.224.0 
b. is ncccs..orily 255.255 :141l.(l 

c. i• uccessnrily2S5.255.2-18.0 
d. could bo ~ny one of 255.255224.0, 

255.255.240.0, 255.255.2-IS.O 

An nrray ~ of ii dil;tincl intogf!lli tS inlcrprctod ,.. n 
complete binary l.ree 11le inde~ or the lirst 
elelllent of the ;u't'•Y is 0. 
7 L Th~ inde>( of tlu~ parettt of ell:mc:nt :\Tt], t 

;... 0., is 

a. LJt2J 
b. f(l -1) ' 21 



c. 11121 
d.. rr 121-1 

72, 11' only th~ root node does not satisfy th~ 
he.:tp property, the algorithm lo com·er1 the 
complete bimll)' tree into o ht:ttp lms the 
l~C:>tas) tt\ptotic time ~ornple.'<irr of 
a. O{n) 
b, O{log n) 
c, Q(n log 11 I 
cL O{n log log n) 

73 I f lbc root Jtodc is ullcvcl 0, the le1·d of 
dL11lC11l X Ill. I :0, ill 
\L L1og1 rJ 
h pog,(l-l)l 

c. l log, (l-t)j 

J. flog, rl 

Common D ... fl:ltr Qu...,_ (74 & 71) 

Consrdcr the following p.rog.mm ·module; 
void. .,.:p(noat• Al, float • A2 J 
' { 

fl.o.c ttmrp: 
uc~Al. - '"A2 ) retu.m: 
t llq) • • At ; 
•u ; •u : 
•u • t ..-p; 
retuxn; 

7-t nu: prognun volume lor th~ obov.: module 
usmgllalstead's rncthod is 

7j 

a. GO 
b 63 
o. 6(, 
,~, 6\l 
' tltc p.I'Ogrilllt dlort for Ote ubove moduli: 
u.~ing llalstcau·~ methtld l~ 
1,1, 31:5 
b 330 
~. 3\13 
d.. ·t03 

Statemeftt for UlllnMt An.
Queetlan (78 IUtd 77) 

Consider llic Jollowing set of linear equations: 
x+Jf2:~ 

:>!~> + I "' lO 

76. 

T7. 

12 (1( 1•1 
The value of the Frobctuus nomt Jbr the 
above syst<-111 of ~'<juat ions is 
a, 0.75 
b. u.s 
" · 1.5 
d 2.0 
What can lJC said about the Guuss-Siedcl 
Jlerotive method for solvmg the above set 
oflincnr c<jliMlOllS? 

u. {t wiU conwrg.: 
b. I t will diverge 
c. ll will Jleilher converge nor dtverge 
d. Ill~ not oprlic11bl" 

~for Unlled An.
Qu..tlon (78 and 7'1) 

A pipel.inoo proccsoor usc~ u 4-stogc instruuliou 
pipeliu" wilh th" following singes: lnslJ'IIolion 
tekh on. ln~ln~t iou deco(le ( II)). h.)(e.:ote (t:x) 
and Write back (WD ). The arithmetic operations 
ns weU as lhe lo:W and store operolions are earned 
out JJI U1e KX slllge.. Tbe S<.'<IUeJtce of mstructlons 
com:sponding IO dte sratemcnl X = (S - R• 
(I'+Q)Yr ts given below. 'llte v:tlues of v:uiobles 
P. Q. R., S and T are available 111 lho registers RO. 
Rl , RZ, R3 aucl 'R4 1\.'S):>e<!ttvcly. bdfor" tltc 
cwcul!oJJ tlfUI\J inStrurtion ''·~wetwe 
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ADD RS, RO. 'R I : RS - RO ~ Rl 

MUL R6. R:Z.. R 5 : R6 - R2 • RS 
SUB RS, R3,R6 ; RS .-.lll-.R6 
DJV R6, R5, R4 : R6 1- RS/ R4 

STORE R6,X ~ X - R6 

'lltc uumbt!t of' Rettii·Atltrr- Wntc rRA W) 
clepomdencics, Writc--Atl"r-Rcnd (WAl{) 

depeudertci~. and Writc-Afkr-Write 
(WA W) d~pcndenoi.:s in tile setjucnc~; of 
iustructions an:. respective!) . 
a 2.2,4 
b. J.l.~ 

c -1)2 
d. 3_1,2 

'l11c IF. ro und WB ~tagcs take 1 olo,;k 
cycle each. The EX stage takes I clock 
cycle euch for llt" ADD, StJ B all(l STORE 
op<:rations. w1il 3 clod: t ydos eucl1 for 
MUL and DIV operations. Opemnd 
fc>rwnrding from the EX s1age to the ID 
swgc is used. Tbc nlnnlx'l' of clock cy~lcs 



required to COffilllelc lhc sequence of 
lrtstnouliOriS o~ 
tL 1(1 

h 11 
C, ~~ 

J, l(j 

•tal-l for UniWd ..,._, 
ClvHtlon (80 IUIII 81) 

Let L be " regul~r langu•gc. Com;id<r too 
ronstruetions on 1, helnw· 

81 

(I) r<•prent(l.)={n'w lwe /,l 

(IT) P"cifi.r(L) = l" 13•'' "'' e l.} 
(Ill) sof.lllx( [.,) = I" 3u : "" e l..} 

(IVl hto(f(L )= {u j3•·+1 =HmJtl uveL} 

Whoch ul'lloc coustrucciuns could IClld lou 
non-rcgulur 1anguagc7 
11, Both I find IV 
b Only I 
c. Only fY 
J . Both 1L ami m 
Which ciJQJcc ofL is best su1kd to suppon 
yow· answer abol'e'/ 
n, (a I h)* 

h, l&, a. ub. b•~J 
c. (nb)., 

d. {a"b' ln2: o} 
•tatem-t for Unllecl Allaw.r 

Gv••tlon (82 -d 83) 

A ~~~nwon: project hw; lour pluos~s Pl . l'2. P3 a11d 
P4, 0 1 tltcse phases. ·PI is lllo ljrst one ;end needs 
to b~ .:ompldcd bef()ro Any oUter phase can 
commence. Phases P2 and P3 can be cxcc1rtcd in 
p;1rallcl Phase P4 cauootcoOllnence uulill>o1h P~ 
and PS arc C()lllplctcd rh~ opO mlstic. most likely. 
uod.1JCSSII111Shll esli m111es of the ph uS<'. coonpleuon 
111nts 111 days. lor Pl. 1'2. P3 and P4 ore. 
rcspecll vdy. (1 I. t 5, :!5). {7. 8. 1.$). (8,9 .22). :and 
{3. 8. I !l). 
!12 "J he crilielll pnth f111' the ubow projeclllnd 

tho slack tlf P2 are. re~pe<•tively. 

o, 1' 1-1'.2·1'~. I dny 
\1. P 1-P3·P4. I dny 
c.. P I-P3-P4. 2 days 
cl P l-P2-P4 2 d~j"s 

1 \ ol' t•t 
The costs (in Rupees per dny 1 of crashing 
the cxpcccod phase toonplction times lot 
(he four phases. respectively, nrc 100, 
:WOO, 50 . . U~d JOQO. AsSUU1C tltat 1hC 
expect "'I phase cumplclion ti mcs of I he 
phases cannot be crasllo;d below lloeir 
~pcctlv< mt>~l likcl> compiGiitlll 111111~•. 
l"he minimum nnd Ito" mtoXInlllm uonoun'". 
(in Rupe.:a) lhnt cnn l>c ~11<111 n11 .:rs.~loing 
so 1hat ALL pntha tlr~ criliu~l are, 
r~peti]VI.'I) . 

a. HJ{J and 1()()() 

b. t 00 and 120(} 
e. 150 and 1201) 
d. .21)0 3 11d 1000 

atat.ment for Unkecl ~ 
Quntlon (82 and a3) 

Consodcr a database wlth tbrc" rclanon mstanccs 
s hown below. The prion:uv keys for cbe Drovers 
and Cars relation nrc dod and .:id respet:tively aud 
th< r~rd~ nrc "'or<d 111 ascc1tdins order of tbc(IC 
primary keys as J!.lvenln the tnble~. No indexing is 
avai lable 111Lhe dntnb3$e. 
D• DriV<:rs rclalion 

did t./JIUIIIt' J'tUiiiR flll. t 

22 Kanlolkeyon 7 ! 5 
29 Salman I J3 
J l 80ri$ 8 55 
32 Arnoldi 8 25 II 58 SchullUIChcf 10 3S 
64 Sacbin 1 35 
71 Scnnli 10 16 
74 Sachin 9 35 
85 Rahul 3 25 I 

95 Rolph 3 53 

R • Reserves relalion 
did cid dav 
2:: 101 10110106 
22 102 10/10/06 
?? 103 8110/06 
22 104 7/l0/()6 
31 102 10111106 
31 103 6/11106 
31 104 1211~ 
64 101 519/06 
64 102 8/9106 
74 Jll' 8/9/06 



C· Cars relation 
cid cuame cttlor 
101 Renault blue 
102 Renauh red 
103 Ferrari green 
104 Jali.UM red 

84. What ts tl1e output of the followoug SQI. 
query? 
s~lect D.~ 
Cr~ D1'h•• r• l.1 
~'uer• O...did ln \ _......, ...... 

ar-c.e a, . ......._, 
..._. a.cW • c.cw -' c.ea1..- • .....,. -·--..:1.-c. . ...... 
,,..e~n~ c . ........,.. • 
.... a.t;U • c.d-4 _. c: • ...a.- • ·.-· 

I 

<1. Karlho key an. i3ons 
b. Sachm. Salman 
c Karthtkeyan. Boris, Sachin 
d. Schumacher, Senna 

85 Lt~ it be the number of compansons 
performed "~'en the above SQL query os 
optimally executed Lf hnear search is used 
lo locate a tuple in a relation usmg prionary 
key, men ii lies in the range 
a. 3640 
b. 44-48 
c. 60-64 
d 1(1(). 104 

14 ofl4 




