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COMPUTER SCIENCE & ENGINEERING 
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ONE MARKS QUESTIONS (1-20) 

Consider d1e pol~nomial p(x) = a,,+ a1x + 
a,x1 + lJ.P'

7
• where 11. '<' 0. \'1, The 

minimum number of multiplications 
heeded to e1•lJ)unre p an ru1 Jnput -~ is: 
a. 3 
b. 4· 
c. (, 
d. <) 

.Let X. Y. Z be sets of sizes s. ) and z. 
respeclivel) , l.el W = X • Y and E be the 
set of all subsets of W The number of 
functions from Z toE Is: 

n. t "' 
b. z " :!" 

c. z'( 
d 1.q::-

The set (I. l. 3, 5. 7, 8. '.1) unMr 
mltlliphtation modulo 10 is not a group. 
Given belo11 nre lour plausible r~oos. 
WJ1ich tme of them IS f!J]se'/ 
a II is not clos~d 
b. 2 does not have an inverse 
c. 3 does notllnl'e an inverse 
d. R does not have ;m i111 erse 
relauon R IS defined on ordered prurs o( 

integers as follo11:s, 
lx,y) R (u,Y) If'< < nand )~ v Then R 1s: 

'~ Netther a PanmJ Order nor rut 
Equi valence Relation 

b. A Partial Order but not a Total <Jrd~r 
c. J\ Toi;JJ Order 
d. An EqwvaJence Rclauon 
For which one of the folJowinJ; reasons 
does [nternet Protocol (IP) ~e -Ote ume-w· 
Iii e <n'L) field in the IP datagram header'/ 
a, Ensure p_ackets reach deslination 

witliin that time 
b. Discard packets that reach I aler Ulan 

JlJattime 
c. Prevent packets from looping 

rndeflnitcl) 

"· 

7 

It 

d Limll the ume for "luch a packet gets 
queued in mtermed1a1e J'OUiers 

Consider tluee CPU-mtc.nsive processes, 
whiCh require Ill. 20 nnd 30 lime umts and 
arrh·e at times o, 2 and 1>, respedil·ely 
1-1011 many context switches nre oeedc'CIIf 
U1e operating system implememstt shortest 
remaining_ time first scheduling algoritlun2 
Do not count the ctmte.~l switches at ti me 
zero and at the end. 
a I 
b 2 
c. 3 
d. ~ 
Consider tbe followmg grammar 
S-'> S-* 8 

S -'> E 
E- > F-. E 
E-tf 
F~id 

Consider U1e foUowing LR(O) ilems 
corresponding to the grammar nbqve 
1 s-.s•E 
2 E-'> F. + E 
3. E-'>F + ~ 
Gn·en lhe 11en1S above. which two of them 
will appear in lhe same sci in tl1e canonical 
sets-of-items lor the grnmmnr'/ 
a l alld 2. 

b. :! and 3 
c. I ru1d 3 
d None of the abore 
You are gwen a free runnmg cloc~ 111111 a 
dmy ~·de of 50% nnd. a digital 11a1•eform 
f wh1ch changes only at the negam>e edge 
of U1e dock, Whtcl.l one of !he FoUowi.ng 
circutts (using clocked D 01p-Oops) 1~ill 
delay the phaseoffby 1800? 
a, 

b. 



c. 

~;;::t ~,=~ ~ 
d. 

~k E6r;=::1:[j-
9. A CPU llliS 24-bi I lnstn•~lioos. A pn•gnont 

.1Uru1s nt nddress 300 (ln decimal). Which 
<me ol' Ute 1()11\>" ' "g i~ u lcglll PfO&I'IIIJI 
euuntcr {;Ut value,; 111 decimal)'? 
•. ·100 
b. 500 
c. 1>00 
d. 700 

!0. l u tl binaty wux beup coutniuing n 
nwnbers. the smallest elcml}tt1 can b.:r 
f<IUI\d 10 Tinte 
a. O( n) 

b. G(log n) 

c. fl (log lvg n) 
d. l:l (1) 

I I. Cnnsldar o. 1\'etghled c<>mplete graph G on 
~~~' v«tcx !iel 1v1. 111 . ....... ;v.} ~uch that 
!he weight ol' lhe ~dge (v,. VJl is lii-j . The 
\\-etght or a minimum spanning tree of G 
is: 
a. n-l 
h. ::n-.2 

c. (;) 

d. n1 

12. To implement Dijk.slllt'~ sb<'J1a" path 
nlgorilhm on unwcighlcd graphs so ~uu il 
runs in linear rime, dtc dara R!ructurc lo) lla 
u...:d i~: 

!L Queue 
b. Sillck 
c. llenp 
u. B-Tree 

13, A scheme fm· storing bionry trees [n an 
army X ts us lbllows. Indexing or X srnrt~ 

1uru 
a1 l mstead ofO. dte rootls ston::d nl XLI]. 
f'Of n noclc.~lllr>.::d ul Xlil, the lot1 child, if 
any, is sl<lfed in X12iJ nud lhd right oltilrl, 
if 11ny. in X[2.i-1]. To be nbl~ l<l store llll~' 
binary tree on n voJrticlJS 1he minimum ~ize 
.,.r .'( should be: 
u. lo~ n 

b. 11 

~. 2n; I 
tt. l"-J 

14, \\~lich one o ( lhc roJI(min~ in lllnce 
i<Orting. u1gonlbms needs Ill¢ minimum 
number of swnps? 

15. 

I ci. 

n. Quic~ S\il'1 
b. Insertion sort 
c. Salectimt ~ort 
d. Heap sorl 
Con$idcr lhe lbllowmg C·program 
lhtg.anenl in wh icl1 i. j ttnd n are integer 
variabi<OS. 
f<'r(i nJ · ().J.>O~ i 1 - l,j -'-i)~ 

Lei vnl(j)d~notc the \'llluc stored in 1h" 
vartahle J ntldt temnnntie>tl ol' the l'or lt')t)p, 
\\~1icb oncol' the IN lowing is ln oe? 
a. val{j) 9(1ot n) 

b. vnl(j) =a (..;;; ) 
c. V!llliJ = (l(n) 

d, vnlliJ= (:) (n lo~ o) 
Lett S be 1111 NP-c<'\rnplctc prohl"m and Q 
uod R be IWtt 1llh"l' probkms nul knill\ n 111 
be in NP. Q is pol)nominl t ime reducible 
lu S and S is pnlyn(>rnlnl-timc rcducihle 111 

R Wlt1ch nnu of lhd li•llowlng stnl~u~n ll! 
b truo't 
n. R os N f'-complctc 
b. R i~ i'lP-bard 
(;. Q is NP-Il<lmplclc 
d. Q is NP-hard 

17, An element in ru1 army X is called a leader 
I fi1 is grenr.:r than nll ctcmonlll 10 the right 
of il in X. 1l1c b¢~1 algorithm lu find all 
l~ode<J; in no UJrn)' 

n, Snlvcs 11 in linenr 11mu using o lc ll to 
right pass t>t' the arroy 

b. Sotvcs it in Jinenr lime u<ing R rightlo 
len pus~ or th~ arrny 

c. Solves it usmg drv1de Md conquer 10 
11 n1e fk, 11 l~lg n) 

<1. !Mv<lR il in ti111e 0 (11~) 



IS. Wo are.siven o $CI X {St . .... ~ Kn1 where 
~; = 2', A ~:.mple S ~ X i~ df'tiWo b) 
sclccLing cot!h xi indcpendenll) with 
pi'Otubilit)' p, = '112 The oxp&:~t~d ' '>iue of 
the $11l~.lleill!llirnber in ~omplo S i.,; 
n. llil 
b. 2 

c.Jn 
J. n 

19 1.-et L,= lO'"'"l'W"I n, m "" fl), 1.., = 
(0'""'1 """"()', n_ 111 .! 0} ;md L, -
ro .. ml"'"'O""''I •t. IU ~ 01. \\~liclt of lh~e 
lnt~guogcs arc NOT context free? 

>, Lt t1nly 
b "kJ only 
c. Lt md L, 
li L1 :rna l.J 

20. CQ.,..idet the tbllowing tog •equence of 
two tr.tns"ctions on a ·bank acc01mt. '"'tl' 
initial holanec J '200U. lh~1 iron11fer 2000 Ill 
• mottp .. ge payment nnd then apply • 5~o 
inte!'CSI. 
L Tl s\:lrl 

2. 'I' J Bold= 120() new= 1000\) 
3, T1 M 11ld=O ne.,--2000 
-L 'fl commit 
5. 'l~tnt1 

6. 'f2 B old= 1 00()(1 new= Ill SilO 
7. '1'2 commit 
Suppose the dal:tbo~<l system c~Mht. just 
before log rc~rd 7 is \Hillco. When the 
~ystcm i~ rcst•rtcd. which one slal<;mcnt i! 
h\lc of' th<> r~'COv~ry prncedure? 
n. Wd must N<lo log record 6 tO $Ct B to 

10500 
b We muJt tmdo lDg 1'\.'<!orcl 6 to ~ot B Ill 

I 0000 and then redo log reeords 2 and 
3 

c.. We need nol redo log records 2 ond i> 
bcc:IJise tr:n~~action T1 bas commitled 

1L \Vo "''" oppl~· redo nnd undo 
o(l<!r.~tion• in nrbitrary order b<'<!•usc:­
tltcy are idempotent. 

le'.',•J.',( \,J;. 1 · 11) ~ Je t•l:f lfJijj 1j 

21. For t>ocb elemcnl in a t u! or aiz.e 2n. •n 
unbiased coin is tossed. f1te 2ncoin to;seJ 
:a~ indepcudenL An element is chosen if 
ll1c. .:o1Tt:apon.diiig coin ton were be:td~ 

3 oliJ 
The probability lhot c.uctly o elemcn~ = 
choscln itv. 

l 
d, 

2 
22. Let E. F and G be fuul.e set& 

Lot X - (E ~F) - (Fn G) :tnd 'i • (E­
(11<"G)) (E·F), Whlclt one of the 
following i$ true'/ 
a, X :o Y 
b. X:o Y 
c. X = Y 
d. X - Y : .:; and Y - X z 121 

23. F is an n n tc.'l1 mntri.'(. b i• .. n n I real 
veclOr. Suppo!!C there are two n 1 
vector>. u ~nd "<ucn that U = 1'. and Fu = 
b. Fv = b. Which one ul' the following 
stnlcmc:nu is fal•c'l 
ll, Determinant ol' F i.• zoro 
b. l l11m:: ar" ao tnfinju, nnmbcc of 

solutions lo F1< : b 

t>. l'ht-re io on x ~ 0 suoh !hot Fx • () 
d. V must have two IMntical row• 

24. Givtm • set of elements N • {L l ... -• n) 
:tn~ two orb~r:tr) s11b•ets A .;: N nml B c 
N hoi\ mony ()('!he nl pennut3li<lns n from 
N nnd Jilliscy m1n(n(A)) = nun(n(B)), 
wllerc miniS) is tl•" ~moJlC5l integer in the 
•ol of intcgon<, S and 1t(S) is the •ct nf 
[ntegers obl3i!led by opplymg p~nnut•tion 
" to e•ch elements or 51 
a. ln·IA•. Bi)IA!IBI 

• • • b, (fAj'- ~l")n" 

c, nll rl r B [ 
J .. k ·B I 

d. 1 r1 ~st' 1[11 1 
lil•J Jl 

~ 

25. LetS - {L 2 3 . .... mf. m 3. Lot Xr, .... 
X0 he s ubsel• of S eaoh of size ::1. Deline • 



!Unction f from S to the $tt of lllltutol 
llUmhers ~S. Jti) 1l< the )lllmber of .SCI~ X1 
lhul contnin the clcllnenl i. That i• f(i) : 

ltili .:Xifl. 
• 

lueu L l (,) is 
• I 

a. 3m 
... 3n 
c. 2m - I 
d. 2n- I 

.!6. \Vhi<h one or lhe ''"'' order predicate 
ealc~tlus stalemenls given b"'lo11 colrei!tl) 
O"Jli'CSsc• lh< foUo1ving, E:og!Wo ~tl1lcmwot? 
Tig<n ond lions >ltnck if Uoey are hUU!!!) 
utthre<)teood 
:1. '\11\((tigonx) limt(x)) > {(hungr)'(s) 

tbte<)tened(x)) -+ otmcks(x)}] 
b lf.~[(tigoo{x) lionlx\1 -. (Ch~tngry(xl 

th«:•"tened(;< )) a!lac.ki;jx) J1 
C VX[(tigot(~ ) liQn(~)) • ((ilttnci:8(X) 

- > thuntry(x)) lhre;otened(x))] 
d. 'llx[(tlgettx) lion(s)l 4 l(hungry(x) 

Uueatened(x)) - > ollack.,txl} I 
27. Con~ider 1he following prop<Jsitional 

stal<m~onl~: 

PI : ((A S)-+ C')) :. ((.-\-.C) (B-+ 
C)) 

P2 : ((A , B) -> C)) = ((A - C) (B 
•C)) 

Which one of the foUowfug it lruC>'/ 
!1. Pl i.n lllutology. but not Pl 
b. P2 i3 • lllutol<>gy. but notl'l 
.:. PI and P2 are botlt t.ullolugi.,s 
cL UoUo Pl .md P2 ure not t>Uiok;gi<.~ 

28. A logical binury rolntions 0 . ~ defined ·~ 
toll ow~· . 
;\ B .A0B 

1'ru.. True Truo 

True Folse True 
False True FllliC 

Fahe Fa be True 
Lot - be Ut~ nn•J)' ncga.~on (N01) 
Qporalnr, with higher prwcdence thou 8 _ 
Which one ol' lhe following i> equivalent 
ltf t\ R1 
11. (-A~H) 
b. - (AQl - B) 
e. - ( - A0l~ A) 

•I nl I 
d. ( i\c;,Bl 

29. I r 'f IS a • lr[ng aver co - 1 )" lhom lei 11\A" 5) 

denote the numher of ()-s in • 11nd n1(s) the 
uwuber of l·M in s. \Vluch on~ or the 
foUo\\ ing IJJngu•g~-s is not n:gul:tl'1 
JL L l• s 1 0 ~JJ'Inq($) i• a 3..digit 

prime) 

b. L {• e (ll 11 1•: for every pN!ix •' of 
~. no(•·) n,{g')l .:2} 

c. L {$ e (O 1l)"1 IIIU(>) n;(s)l-•11 

d. L: h e (0 II)'' lnt.(.'J mod 7 ~ JHM 
modS = Of 

30. For • o!<tO I)+ let d(~) denote ~~e decimal 
'aluc or $ (e.g, d(I0\)=51. l.ct 
L=:~.:(0-1 )•jd(slmod ~ ~ 2 and d(B) mod 
7:- ~) 
Which one <>f lhe fotlowin.g •Latomt:nl~ ls 
tnu:? 
ll. L ~~ l'ccur.~ivcly cnumcrablo, but not 

recnr.rii\'e 
b. I. is rc<:ur~ive, but no I cont-..:<1-frae 
c. LIS conteJct·free\ but no! regu lar 
d. L is n:gulnr 

:n. Le1 ~Ko\lVI.. be tho. prohiOTn of finding • 
Hamlltoru!UI cycl" In a !!J'lltlh C = (\'. !l) 
wiUt lVI Jivis-ibt.: by 3 and DHAJ\1} be Ute 
problem pf dclcriuining if n Hamiltonian 
cycle e>ti~l$ in s11ch graph.<. \11oich one of 
the following is 1tue? 
a. Both DlirU'vJt and Sli.'\MJ are 1\'P-

hnrd 
b. SHA:.\,IJ i• NP.Jlard, bul DHl~J i• not 
c. Dlli\}vfJ [$ NP·It.rd. but SH;.I,M5 is uot 
d. Noither DHMf1 nor SriA .. I\1,1 ]J. 1'-"P· 

hnrd 
32. C'olllfider lhe l'oUowing ~tatemcnl~ nhtnrl 

;!he context,lfc:e grnmmor G = {S-> SS. 5 
-> aid> - • ba. l) -> " j 
l G i.• ambi~u~uR 
2. G (lmdo= all lttrlns~ wilh eqnnl 

number of n •• :md b ·• 
3. G cnn be a=ptcd by u detornunistic 

f'D.\. 
\Vhicl1 ccunbinulilm btluw exprcsse.~ nil 
lhe lrno sr;te.ment~ ;1h0111 G'l 
a, l only 
b. I and 3 only 
c. 2 and 3 nnly 
d. l, 2 an<l J 



33. 

34 

35 

37 

let l t t>e a regular language, L1 be a 
deterministic conte\t·lfec language ·and LJ 
a recmsh-el) emrmen~ble. but not 
recursile. langu~ \\11ich one of the 
fullown1g51ate~oents IS litl5e'7 
... , , 1"\ l .z l$ 8 detcnnonishc n : l 

b L, n l 1 iHI!CIInttv~ 

~ L1 v 1.2 Is cont~l free 
II l 1 ,.., L: n I 1 ts recur~• vcly 

Clllttllt:mblt' 
Consodc!r llu: rq:~tlu.r lan~;un~:~e L • ( II I 1 
I I Jil l Titc minimum nwnbt:r or stutes in 
•Ill)' DFA JICCcplll\1/.lhiS 1~!11!111\jje$ ·~ 
A. J 
b ; 
c. 8 
d 9 

, _ ___ ___, 
Consider lbe cin:uit above. Which one of 
lhe follow~ options correctly represents 
11x.). zl' 
8 -'C+.t}'+ )'= 

b ~ + .IJ' + y.: 

d .C' • • lji ~ )~ 

011'4'11 1"0 three bn 1111tnbm ~10o1111 nOJd 
b)b,b, and c. lhe cay 111. the function th!ll 
l't!f)t'C)ctll~ the C.II'\'Y gcnmttc ftutctilltl 
when thCllc! twu mom bolts nrc lidded is: 
II .... ........ i~t~~t~+'INA 

h ¥.+"""" ~·~ +'llllolt.+"'<''NN~ 
c: ......... ( ..... ~·~ +( ... 111\)( .. +"')) 

11 .;.~;;·A•eo· .. ~-·.Mltt•;;;..Jilto, •~ 
C'(WIFtdl:f the (IICIIII hi the diugnllll. I he e 
OIICflllllf' rq~resmts E.x-OR. The D Jli p· 
Oops 3rt' initialized 10 J,cwes (cleared\ 

~4-r;c 

.lM. 

39. 

40. 

5 nt IJ 
The followint dnla: 100110000 & supplied 
10 the ~data~ tcmunal m nine doc~ cycles 
Aller tlmtlhe vruue:s of q~q1q,. nrc 
3 , 01)0 
b 001 
;:. 010 

tl I() I 

Consldl1 u boolean lltnllllon ltw. ~. y. t) 
Suppose that ClCnCtl)' \)llC or liS mpul' IS 

allowed to chnnJ!C at " tune I rille nuocthln 
loapp<:n~ tO be tnMl fOr IWOiflf)lll l'eCIOI"ll it 
- '"''\vh ~1~ y,, z, .... and IJ • ~"'· "'· Yl• 4 -... 
we would li~c the ftoocUOII ro remain true 
Ill> tho IOVIII thiiiiSO.::S from h Dtlllll Itt and 
h di ITer in ~at'! I) one bil poslloon). 
lvilhuut he.:ominit 1\!lsc rn()lnerotrMily. I ct 
ltw.~y. z) - ~15.7. 11.12.1J.IS) Which 
or the following l'Ube co1ers or r 11 ill 
em;ur~ thnt tlte r.:qoorcd pmperl) i~ 
satisfied' 
u. Wr. ttlY •. tl-=~~'=· '•):­
b wr. w:g.', '~-= 
c. 1r.ry:. r=, 'li.ij:: 

d4 w~·- w~v:. wr. ii'r.;9'=- .tJ':" 
We consoder the nddouon of two rs 
complement numbersb..tbo-l . b.; and u,.. 
1 llu-2 .... a._, A binmy adder for adding 
nnsigned binary numbers is used to add the 
two numbers. The sum is denoted by c,. 
tCn.z _ C.t aod lbe cany-out by c.. •. Wlticlo 
one of the following op1irnos t'>l'l'llCtly 
idenufies tl1e overflow coodmon? 

a, ' ·· (a .. ,eh. ,) 
b u...._ ,fl, .,_, +cJ_.,h ·•' 1 

C. t',.. Ql., ... 1 

It ~~~. Ill h._, Ill (' •• 

Con~id~r ~umbers ~l'llSI.mtlld In ~-bit 
~n) code. l.,t hth:hoh., be the IJmY code 
rc11reselllntion of 11 number 11 nod let 
lll!la:tll'J be '"" IJTll) (ode ol' (ortl \ 
(modulo 161 vnlue of Ute uumber Whoch 
one of tltt.!lollowniJ! functioosts corr~-ct'l 
• , l!lo(ltthlbtllo) - !. ( I 1. 3, 6, 10, 13, 14, 

15) 
b !:oChtlllhohnl - !.14. ~. HI, II. " · 13, 

1~ . I Sl 
c. Ill lluh~ol-.1= ~ 12. ~ S, IJ. 1. 12. 13. 

15) 



d. &•fh!llll••h,.)- r to. 1, 6. 1, 10. 11. 12. 
13) 

41 A C PLI h"~ u cache with block .ize 64 
hyt~. rlto main mcmo'l hos ~ bank,. cacb 
bank being c byte~ \"ida, Conscculive c· 
byte chunk.; Me mapped nn COllSecutivc 
i);mh with wrnp·lrrounJ, All lhc k baoks 
<:an be accessed in parallel, bul IWI) 

ncec:ssc• to the sume l•:onk must \1e 
senalized. 1\ cache block ':lccess m~y 
in1•otve ·mullfple tl<lfatlon$ ol' p:rrallel btmk 
~cccs:scs dc:pCnding un lho amount uJ' dat~ 
obtnmc!t by ;~cccssing nli lite Ac b•nk11 in 
pnrollel. Eooh iter>tic,Jn requlfes de<:ndin.B. 
the bank numbe~ 111 be ltCc<:SSed ill 
paruUcl und thi~ wkC$ ki1- ns. Tiro luu:nc~ 
>)f one bnnldcccss is 80 ns. If c - 2 •nd k 
= 24. lbe IMency of relrle-ing n cn-chc 
bl()ck slartin~ at address 1cro from m~m 
tr1cml>fy ill 
... 92t\S 
b. 104 llS 

c. 172 ns 

<~, 184 n• 
12. A CPU has J ftve slllgc pipol in• and runJ 

111 I Ulfz frequency. l.oslrnction l'ol:ch 
happens in du~ Jir.or sr.ase of the pipeline. A 
coudiucmal branch iustrucliuu computes 
UIC tu"!;Cl odtL-cs• •nd C>valuates the 
CJQndition in the third •tose of the pipeline. 
l'be processor • top< ktclting o"w 
iusU'Uctions following d QOnditiOtt41 brnn~lt 
until tho brimclt outcome 1s. knoWtL A 
prosram execnles I 0" inltrucfions out of 
which 2(l0;. 11re condition~ ! htlltidt~- If 
L-ach iMtrucliQn t:ik<* ooe; cycle tl,'l 
<lOmplbte on avem.se, lite rotal ~ecution 
time of I he prOgram i~ 

• · 1.0 •ecood 
h. 1,2 seconds 
.:. 1A ~econd! 
d. 1.6 seconds 

-13. C'onsider u new instrucl inn rj~med bmnch­
l>n·l>it·set ( tllntcncmic hi" I· 11tt fustructlon 
"hbs reg, JIOS;. Iubci" j um11• to I~ bel if bit in 
po.irion pOf of reguter oper~ml r<:!! i• \lne. 
A regisi<lr is 32 bits wide Mil Ut<> bits are 
numbered 0 ta ) I, bii i11 r~shicm 0 bcinj: 
the: lc>st signillc:anl. Consider the 
following emulotiOn of d•i• inlitruclion on 
a pmccs•nr that does not have "ln 
in1plemented. 

but I ] 

l<:mp c rc~ &. mnsk 
B111n~l1 to label if kmp Is non·l¢1'0 
··lltt: vari~blc temp is a tcrnpomry .regutor. 
.For correct emula1ion. the von•ble mask 
must be.generat.:d hy 
a. mask .-- t) K 1 ~< poll 

b. Jlr.IS~ +- t) X fl'lftfl' ~ • pOfi 

c. m:t~J.. c- pO> 
d mask < - t)xf 

·14. St:ltion A usc.• 32 byta packets to trontmil 
message~ (O Station a llillllQ • •lidins 
"indo11 ~rotocol The round trip del.ly 
between . .'\ rod ll i! SO millisecond• >nd 
Ute holtlencck hnndwidtb on dte poth 
he!Ween -\ ond B i'l 128 kbps. Whol tnhe 
uptltliJil 11 indtl\V •iz<: 111•t A >hould uso;? 
ll. 20 
b. ~0 
.:. I GO 
d. 3'20 

-15. Two emu puler.; CJ ~u<l C2 •rc configultd 
M follow~. Cl h(IS lP~dd,..,4 203. 1972.53 
and netmask 25$.255. 12~ 0. t:2 h3S lP 
~ddrcs~ 20~. 19 7.75.201 and ndmask 
255.255.191.0. Which ()Jtc or lllc lirllowiu!! 
<!l>temenl! i.~ rroc? 
a. C:l •nd C2 both. ossume Ul e)' art: on the 

5anH:< ll"twork 
h. C2 assumes l'' l i~ on same network, 

but Cl ._..'l<umes C2 IS on a dill\:•·etJt 
nctwot:lt 

c, C 1 .a.sumc:. Cl U. on ~me neh• ork, 
hut C2 :l!J$Ume:o C I 1~ On a tlifferenl 
nOI\1 ()ti; 

d. C' I <UJd ~ ~oth M~llme they ore "" 
d iff~ rent ne tworks 

41\. Stltioo A lletdt to send a mcs"'g" 
consistirlg of9 packot. to Sbtion B tuing • 
sliding ·window (window si:r.e 3) and go­
back-n error control slr:ttegy. All pockets 
an: rc:tdv nttd imm~cfulcly ovoiJJible Jor 
IJ:nn.~miuion.. IJ every 50• pocket thol A 
tran,mit' sets lost (but no ackli &om B 
ever get lost). ilien. what is. the number of 
packctll th•t A "ill tr~tm'nlit for sending tho 
mcs<oge to B'l 
a. 12 
ft, ~4 

c. TG 
d. 18 

-17. Consider the follo1' ing gmpb: 
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~-----7 
Wh1ch llne or the following cannot be th<: 
sequence of edges added. tn thm order. to o 
monunuon spanning lt'ce usmg ~ruskal's 
algorithm• 
a. {Brb), (a-1), (b-l), (d-e), (d-e) 
b. la-b). (d-l).ld-c), (b-0. (d-e) 
<.!, (d-f), (n·b), (d-e). (b-f), (d-e) 
d. (d-t), (a-b), (b- f:), (d-e), (d-e) 

Let f be a depth tirst search tree m an 
und1rectcd graph G. Veruces IS and v are 
leaves of this tree T The degrees of both \1 
and v on G are at lem;l 2 Winch one ofthe 
follow1ng statements 1s inoe7 
R, There lntl$1 c~Lort a vene.>< w adjacent to 

both is and v tn 0 
b '!'here m~st exist II vertex w whose 

removal disconnects IJ and v In 0 
~ 1nere m liSI ex.ost ~ cycle LM G 

rontnming u and v 
ol There mu.~t exist a cycle m G 

contnimng os and nil 11s neighbours rn 
G 

An tmjlleJ11entatlon qf a queue Q. ustng­
two stacks S I and S2. ts goven below: 

...u :t-n tO. ,, c 
,..ta.aJ / 

l 

"'ld.d ,_HI:• CO) C 
.U(_rt=ch oct;CQJJ ta. 

Ut--tiiJI ,_ I ..... ,"0,_._,, --
l ....... , .. ,, 

Let o 111s~rt and m (~ o) delete IJJ)ef!l\101\S 

be performed on ~o nrb1tr<IX)' order on ;m 
empty queue Q. Let x andy be llte number 
of pnsh and pop operations performed 
respecri vely m tl1e process. Wluch one of 
the fullowing IS LnJe:rbr aU 111 and il7 
a, n + m Sx <2tl and 2m s y s n + m 
b. n+ ms x: < 2n and 2m s y ~n 

7ofB 
c. 2ms :< < 2o and 2msy s n •t m 

d 2m S x < 2n and 2m s y s :!n 
50. A se1 X oau be represented by an any x tn) 

ttS follows~ 

I {
I ifie X 

ll{i • 
0 ....... 

Cons1der the lollowmg algonthm on which 
X. y, and Z nre oooloon arr'dJS of SlZC 11 

~~-c:au .. :ru . • IU t 
*-JJ 

r.lt.Olf:-~) 

aiU•PIUJ A - yLtlf 'I ·~ • yJt f) 

' The set Z comprot~d by 1he algorl1hm is 
a. {X•.JY) 
b (:XroY) 

c. (X·Y)n(Y·XJ 
d {X-Y)u(Y-X) 

j I Cons1der thefoll owmg recurrence: 

J'(n).., z7'(1 ~1)-l 1'(-t) .. t 

Wh•ch one of the followmg is true? 
a. J'(u) = B(log logn) 

b T(u) =B(Iogtl) 

c J'(u) =11( ~) 
d. I {n) =O(u) 

52. The median of n elcmen\3 can be rc,und i1L 
Oln) time Which one of Ute following is 
correct aboul the cpmJJleXIty of quick sort, 
in which median is selected as ptvoL? 

" · 9(n I 
b. fl(n k>g n) 
c O(n') 
d ll(nJ) 

s:; Coos1der tbe following C-1\.mt:tion in 
whtch a [nl uod b I m) are iwo sorted 
integer arrays and o (u I m) be another 
in1cgerarniy1 

ftMI .;r.lJoc .n. j.ac: .. .,, !a anu 
t.Dt. '~loki 

l..,...r -...u. tll•l .. , ._, 
_J_f (aUJ c ~(1JJ ot\u J • • U-.. •l l 
,WJ.M, D~) .. b(j .... J • 

Which of the following condition(a) 
hold(S) after the te.rmlnalJOn Qf the \Yht le 
lo,)p? 
(t)J <m. k ~ n 1 J- I, and aln· l l < blj]t f' J 
= n 



(iiJ I <. n, k - m I i- I, und blm·Jt S nlil if 
j ~ m 

11. Only i 
b. Onlv 11 

c. l'illtt>r i 11rii hut not both 
d. Neither i nor ii 

54. GI\'C..'1l tWtl arrays or numbt'l'~ -a, ..... Un WlJ 

b t ..... b,. where cucl1 number 1s 0 or J. !1 1~ 
.fW<tcst ~lgon tluu 10 lind tbe lfif!!..Sl span (I. 
i ) such tltut up· u,.., - ...... tl_t = b1 + b,H + 

... b1• or repo11 thal there is no sucl1 
spn~e. 

II. Tuklls 0(3~) uod O(:!'')time if hu.~hiug 
is permitted 

b. Tokes O(o' 1 WJd OQf') tiutu w the kll'l 
compnrisoo model • 

1.!. Tnkus El(n) time und SJ:'!C~ 

tl, Tolkes U( Jii ) lime only if the <ill111 of 
the 2n eJemun1s (sun ~'''0 nuu1ber 

55 Consoder these two l'um·tion,. and two 
~llltemenrsSlnnd S2 uboui them. 

___ . , .... ..... - ' · - f1 
• 

,- ................. .,., 
.-u . ..,.... -.. -~. ...,. ..... - o - ... u . 
.u'l . - · .- ... ... . -~~ · ·j 

' 
S I. rhc lronStOrm3liOU .ftLIDI \\QrkJ to 

Worl.l i~ llllid, i.e., lor unv 
pmgmm stolle .and in pnl urgutllanl;, 
\\Ork2 wil l comput~ lh._. same 
output 111od huvc the ll<lnlll u!Tecton 
rorogrom stale as ll'orkl 

S2: All lha tmnslonnnlioo~ applied 10 

world to get II'Or\:2 "ill ulways 
lmprove the perlbrmauce (o.e. 
rcduc~ CP1l tiJ11B) nl '"wk.2 
C.()fllpurcd to 1\'l)t'k I 

n. Sl h" Jillse and S2 is fulsc 

b S I os t'nlsc <111d S2 os lt\le 
c. S I is tnlo mod S2 ts false 
u. Sl is lnl<> ood S2 is true 

56, Cous1der 1be tollm11n~ code wn11en in u 
p11ss-by-reler~uce l<wgnnse hkc 
.FORTRAN aod thc.sc >Uitcuu:nls uboul th" 
eodi>. 

_.,._...,.. _ , ... ,>'7 
tt - u. 

" ' it .. iy t.2r ty ,.. 1c: -... ) J.b = • 
cal J -...p u. . !,boo 5, 
~c: ... :t• , ilt 

~7 

58. 

lhl( IJ 
S I The compiler will genenue code to 

ulloont~ a l~'tuporoty nnoteless cell 
1nilinlim il to 1:1, and 1>fl'S tho 
address of the cell 10 :;wnp 

S2. 011 0'(C<.~IIiOJJ the <.'Od« wj]J 
t:ener~te u nmlime error on line L 1 

SJ: On execuhon lhc code 1\~ll 
.geuerale a runtune emlr on llne1.2 

S4· l11e prosrum will prinl 13 and & 

S5· The program will print IJ und ·2 
l.txnc1lv the loU<!I\inp. sd ot' su•temenl(s) 1s 
correct: 
a, S l ondS2 
b. S I ttn.S 54 
c. Sl 
d. S l and $5 
Con;itk:r I hi~ C cOO~ I<> SII'Op 11>0 fn lcgtr$ 
!l11d th"'"" li\0 •11\lumcnl!c lhc c.'lJu 

..... _ . .......... '- ..... l 

.... -~ - --· .............. 
~- ... - ..... 

Sl. "iU generateaeompilutiou eu-ur 
S2· 111UY gethWJte u :.CI:\lll.:!liDUOII lllull 

a1 nmtim~ Jepending 011 1he 
UT£111UaltS pa5>cd 

S3 c(IIT<~I~ ompkuoems lhe swap 
prO<;Cdnru for all inp11t poituen. 
rcfcrnng lo mtcgt~rs ;)1onxl in 
memory locauons uccesstble lo the 
p((leess 

S.t ionplorulltl ts the swnp pn:ocednre 
corrcctl> for som~ h111 11\11 nil valiu 
input pointers 

S5· may ~dd or ~ubrmGl tnll.lg_i'l'S and 
J>l)inlors 

:l. SJ 

b. S2 !llld SJ 
c. S2 ~nd S4 
d. S2 Md S5 
Consider lhc lbllowiu g gr:iUUitar 

s~J'R 

rt - •s I s 
I' ..... id 
In th(} pn.'tlictiw Jl"fSOr table. M. (lf t].., 

grumn1ar tho entries MIS. idl aud M{R.S'J 
rlll'pe'Ctivoly 

a, IS-> FRJ and {R->c} 

b. /S-> fTRI and! t 

c. IS .... fRl und {R..,.•S) 
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d. II"-+ i<ll ond IR-+e.: 
Consider the fullowing trtmslotion scheme. 
s -tEll 

It --·· &{priot('O '): '"' .. 
1:;--.F~&{Jda~+):liF 
I'-+ (.S) IMipr!lll(ld.....,....,l 

Hell' Ed is u lt•k<lll ihll1 rerre»«n~ tm 

intL'J:lL'r tmd itb ulull. rcpresco1~' tho 
CQr!'l.-spondins imcg<>r vt1lue. For on inp\lt 
1 * :1 t 4' thi:f trnnslnlion schcm~ pn111> 

a. 2•3 +·I 
b. 2* ~3<1 

c. 23• ~ i 

d. 2.14 . • 
COtl>ider fu~ foil'''' ing (!code ;;egulei11. 

tor ficO; i <R; i .. l I 

I 

for tj•O' j<Rr j >+) l 
i.E liUI I 

1 

a ·- cc•;. s•i •: 
y *• C7' • ••j ) ; 

Which one of the Jbllowiug is tuloe'l 
u. 11\o uode contains lootHiiVuritmt 

et>mputulion 
b. 'l:bcrc is •L'Op<: of common Nllb­

OXptei!SIOI! ~liminuuon 111ihl> ~od~ 
c. There IS scope of strcnsth rcducttrn in 

;his code 
d. ·n1erc 1s sc()JJC of dead C()dc 

cli1mnnrion in lhi• Clldu 
f'he ntvmic·lctch ond-s"t x. y m~tntl.:lion 
~ncondiliotiully sets the memory location x 
"' I uud fetches the t>ld value .,f x ;,, y 
"1thoul· ollowins any intervening a<;oess lo 
lh~ momorv locahon x. C'<'!lsidcr the 
l'llllm11ng i~plcmenwtion of P and V 
l'uneLions (ltl a bmory seuwplmn> S. 
wid , lbinarY_.~r• •s1 t 

UDailiDeCI y; 
uxuligned •x • "t S-.>V&luo) : 
do c 

.fot.ch.-.:nd-.-et; x, y <: 
I whil•IYlt 

"I'Oid v tbi.nary_;z . sob,,.. •a) f 
s-,..,&lue - 0; 

I 

Which one oflho follo.-ing 1$ tnlt\'1 
.u, 1l1e iruplemeutlltion may not work if 

1>mtel'1 ~"itching ia dil•uhloo rn P 
ll. lnsteud of usmg J'elch-and..st.'L tJ. prut oL 

nonnaJ lo.,d/store crul be us<XI 

•l o( lJ 
c. 1l1o implemenlllliun ofV i~ \\'l'OOg 
,1. The "'!d" docs uul •mplement u billlll) 

s<111aphort: 
62. A CJltJ geuerolcs 32·bll 1irtuul addresse~. 

l'bc page >i:tc tS 4 KB. l'he processor ha.' a 
I= sial ion look-~s•dc bn ll"r (rLB) which 
c••• bold a touol uf 128 page 1able en !ties 
and is4~woy seLI.l~~ooiative. Th~ miniJilUin 
size of the TLB tag is 
u. t I hits 
b. 13 bits 
c, 15 bill: 

J . 20 hils 
63. A computer •ysl~m supports 32-bil virtual 

addresses us well os .32·bit pli)'St~'Ul 
addresses. Sinoo tbe vLrtual address sp3ce 
IS of tho snme li1Z<' 11s I he phy~1cul address 
space. the opcrn1mg sySI<>m designers 
decide lO ,!;Cl nd llf the I 1111131 tllcmory 
entirely. Wltioh ""e or ~to tbllowmg is 
l.mo? 

o. Etlicicnt implcmcnlolion of mnlh·ni'Cr 
llllpport i~ no longer rnssmlc 

b. 1' h"' pf\lCeSS\lr cuclto orgunll'.nl1011 can 
be mode more elTioieut now 

~. Hnrdwate ,!;li[>IK." I for memt)t) 
mruu1gemesll is 110 louger ue<XIi:Q 

d. l!I•U ;ohed~ling .:uu bd mutle 1110 1~ 
etlident ool' 

(,.j COIIStdcr 1hret> pro<-csses (prO<.-...-ss id \). I. 
2. rcspcctivdy) wtth compute tltne bursts 
2 .. )_ und 8 tim co units. All pr<><:CSses ttnwc 
at lilll~ u:rt'>. Cousidor tile louges1 
remaining time 1iru (LRTF) s<:bedulin~ 
o.lgurillnn. In I.RTF ties ore broken b) 
giving prinrily to 1he pmce.<os w1th the 
"'"U.'1 process id Th<l uv~rogc 1uro uround 
LifllC IS 

11. 1 3unil~ 

b. 1.4 uuits 
c:- 1.5 unilll 
d. t6nnils 

fiS. Ct~IStder lbr"" prnces,~a~. all arri1 111g Ill 
lim" zero. wt~l lQtul exooiJtu;m une of 10 , 
20, oud 30 unit's. respectively F.nch 
prOOcs~ ~f"''ldS the fnill 20• • t1f exocuuon 
rime doing I I 0, the next 70°·o of lime 
doing c<'lt11p<llofioo, m~<l Ute lnst lO• • of 
lime doiug 110 aguitL 'l'hc oporntill£ 
svstenl us~~ u ~hon""t r.,maJning comp111e 
tf.uo first scbcdulillg .algorit~ru uud 
~Wh\.odtLk•s u n~w Jln:.C0l<S ~ilhor "'""" th<' 
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rruttting process g_ers blockeil on 1/0 0! 

whell tlte nmning j)[OCel'S finishes 1~ 
compute burst Assume that all JJO 
operations ClllJ be ovetlapped as mucl'1 ·>Ill 

po~Sible. Fos wl•at pero<mlnJ!<eoftime do~ 
the CPIJ remain idle? 
a. 0% 
b. l o.G% 
c 30.0% 
J_ ~-4% 
Consider the follo'l"ing SJtapsltot of a 
system nmning it _pro~ses. Proce~ i ill 
holding x, .instances cf U Tesonrce R, fus I 
~ j ~ IL Currently, all ins1llllces of Rare 
oc-c-upiM. F'urthet, for -ull i, proce.«.~ 1 llas 
placed a request ·fUr llll additional Yl 
instances wlille ll.oltfu.g lhe xJ ins!anc'e!l i l 
nlready has, Tltcrt> aro exactly iwu 
processes p and q ruch th.si Yp = Jq = 0. 
Whiclt one of Ot~ folloll'il!ll ~atl 9tlr\le 11s a 
m.>cessruy condition to goarruttee that tile 
system is llOt approacbing.u deadlock? 
a. mln (x,,x;J < Juax..,., .1 yk 

b. X, -! x.,.? nut~. q·Yk 
~. max (XJ>, ·Xu) > 1 
IL Juin ~.X;) '> J 

t()n~lder Lhe Te)a!lQn accooni (customer, 
babmc'<;l) wherl' customer !§-a primary key 
and lltere axe no niJ!J valnes. We woUld 
like tu nmk customers aocordlng Ji'l 
de>creasirrg blilance. 'I11e custbmer witll~ !lte 
la;gest balance' gets raJik 1. 'l'ies are not 
brokeJ• IJt•l rank~ m:e ~kipped: tf exactly 
two ~uston)t'W l•ave lhe hltgt~st balance 
they each get rank I and. r.u•k 1 io not 
assiguacL 

._ - r-,;;;; a:.--.. - .. ~ 
Q;.Jl!- ,... ....... _.. • ............ .,___ .. ....._ ......... ~ 

~~t.a..-.-.-1~ ... ~ 
cna~a.._.....• 
......... ~-.: .1 • ...,... --··----Consider these statemenls about Qney and 

Quecy'l_ 
(. Query 1 will pro<lu.ce t:be sante o' iw "e' 

lll: Querj'\1 for sume 1>\lt 1101 1111 
<lntabases 

2, Bo(h QUI'ryl mttl Quezy2 are couect 
imp1emen1!Ifions oft)le specificatlOll 

3. Query I 1s a oon'ecl irnplc~nentat!<:ut c>f 
tlte specilicauon boLQueryZ1s not 

lO of 13 
4- Ncllltcr Query I nor Qucry2 ilo a correct 

irnplementati<!n of the specil:i,cation~ 
5. A.~•ign.ing r.mk wiO• a J}ure rclat]QJ!a} 

query lak'tl$ ll!$s lime 01.an scanrr1Jlg in 
1ie.oren.-1 ng ualanCe order ~d illiSigtting 
nmks using ~ 1)8C 

Wluch 1-w'l of tlte above snnernenbl are 
corre-:1.'1 
a. 2and5 
b. 1 'IUld 3 
c. 1 and4 
d. 3' and 5 

68. Consider Ute rel.atloo enroUed (studen~ 
collt:Se) tn wluclt {srudent,. course) is the 
pnmary key.11t1d the relation pmd (stndenl, 
amonnt) where s1udent 1s the vrimacy key" 
Assume no null volnes and.rto foreign keys 
"f int~tily CQnstrain~- Givea lhe 
followma foor qu\rie;: 
Query L: ;;clect stu(lent· lioru enrolled 
where etudentlli (select student fi·ont paid) 
Quey2: select student from paid where 
stud en I' in (selecl SiUdeJd. from enrolled) 
Qn,ery3: £el.ect E.student uQiu enrolled E. 
poi(! P wltcre E( .litoden.t = P.studl'nt 
Quezy4 • select sn•dent from paid where 
e:xl$1l1 
(sclcct ~ from curollacl where 
cnrolled.smdent = paidstudent) 
Whicll oM Clf d1e following stiltem<ws Is 
correct/ 
a. All qu<'ries t<iQlrlLLdC)Itical row sc15 for 

any daiJibnse 
b. Query-1 and Qucty4 re.btnt idenlical 

row sets for all da.tabascs bul there 
exist datllbases for whtclt Query 1 SJld 
Query<. return differentrow sets 

~- Tbere exist dataoosell for 1vl\ii!h 
Query3 retnmubi.cdy fewer Tows d.an 
Query2 

d. There exisJ databases for which 
Query4 will encounter ru1 lntegrity 
vtolahon atl1Ul1ime 

(>9. CI>Jil! i ~ey lhe n!lation "'"'-'Ued (studerct, 
course) ill wbiw (studen~ colll'se) .is tlte 
prln1aty key; and tlle.xelatirn1 paid (srudmi. 
amotwt) wll .... e wtude.ll is lite -pfimary ltey, 
Assume 110 JJuiJ vaJnes andJlO roreign k"}'S 
ot iJrt:egri1y t·o.nslraillts- Assurne tlrnt 
SJnountl' 6009, 7000, 8000, 9000 rutd 
10000 wllte eMil paid b;y 20~. of llu~ 
studentl' Omsider these qu~.ry pl~s (PISJI 
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I on left, Plan 2 on riglu) to ~list oll 
couiSO~ token by student• whll lutYe patd 
more tban -.··. 

7 T 
1':::"-=JI: I 

"'-... 

... 

1 ................. _ 
1 .... _., 

I ,__, .. _ L ,.__,...,....._ 

~ . 
A dtsk seek mkes 4ms, drsk dnm mmsfer 
hnndw rdth ll 300MTI ., nnd checkinj! u 
tuple to set- rf nmount rs ~~ter rllan x 
takes 1 Orts 
Which of rhe tblltlwlng statetnl!llts IS 
OllrtQCt? 

a Plan I and l'lan 2 will not outptu 
identical row sl!C.s for all databases 

b. A course mny be llStecl tll\lt'c thuu uuce 
m the oorput of Plan I for some 
li\t:llbllSC$ 

c For x 50()1), 1'11111 I .:xec-uteR 'lilM~• 
than Plan 1 for all dn1abases 

d For ~ =9000, PIM l executes slower 
th11n l'lnn 2 for all d;dnbuoes-

The foll01\<iog functmrud dcpeodeocies are 
gi\'Cn: 
Al.l ~CD, Af - • O, OE ~ f , C ~ G, f 
-> E,G -> A 
Which 1111t nf the f\lllowin~t options is 
f:\15<!'' 
a. !Cr:l = lACDEFG} 
b. jBG(={ABCDGJ 
c. IAFI' IACDl:PGJ 
d. lAO I'= IAOCDI'GI 

Common I)"'" !)utJ;tions 
Common Dallt forQul-slions 71, 72., 73: 
The 2" venice'S of a gr~ph G correspond to ;dl 
>orbs.:ts o.~t' a sl!l nr 511.1! ll, for n ~ 6 'f\•<> vcr1t<."Cl; 
1>f G 11re adj41ccnt of nml vnl~ tf llu: corrcspooltlui¥­
seos utt~t in exactly rwo eletUf'llts, 

7 [ noc lltllllloco Of YCIIfC.:!> <>f dCllfct' I.CI'I) fll 0 
is 
II, 

b. II 

c. n - 1 

"' 2" n '111e rnnxionuon dcgreeotru vent' on G ~ 

I I of 13 

a (~ /21 :-
b 1p.;! 

c. 2 .. 1 ~ 3 

d 2''"' 
73~ The uumber of COOJlecred componelllS Ul 0 

IS 

a. 11 

b_ n f 2 
c t ti'J. 

1' d. 
il 

Common 04td r~ r Question" 74, 7!': 
C'oosidcr two cathe organi?.Jlttmos. 1l1e firso one os 
32 KB 2-wuv .-e1 ~cwuve 1dtll n-bylc bl.nck 
~i.t\' The ;:ccoml one. iJO vr the same !lin! but doretl 
mapped. The 5ize of an address is 32 bits in boib 
~ases. A :!·to-1 omilnplcxet' has n lnteucy nf' 0,6 ns 
\\llrlo I) k-bit comp:orntM lui~ n latency nf 1.110 " "­
The btt Jareucv of lhe ser -as.fillciative on.!,auizarion 
is h1 1vhile thai, or the dirett mnpped one. is h1. 

7~. The , aJ ue o(h , os 
n. 2A ns 

7S 

b 23 II$ 

c. L8 ns 
d 17 us 
The vnlnc orll. ts 
n. 2.4. ns 

b 1.3 us 
c lllrt\ 
d. L7 ns 

l)l~t cmeht (qo• Llll~eil An>ll ct Qne!!tlnns 76 & 
77: 
A J-ary ma..x hea1l i3 like u binary max heap, but 
instcncl of2 chtldrcn. •to<lcs ba'c 3 olnlurcu, A J. 
my heap cnn be represented by on orray as 
follows: The root 1$ s1ored in Lbe first locatio~~; a 
101. !lod.:s in dte 11~1 l~vel , f'rom l~n to right, ts 
.lnrdd Crtltll n [IJ to a [.3). 1lte nod~ from the 
second level of the tree from left to right are 
•tar«! ftont a 43 101-'UI!Orl onwortl , An tlc'rl l ' Clm 
be on.~encd into n J-acy heAp ~ontnining n hems by 
1Jiacing ~ m the location a Lnl and pusb.in11 it up 
the 1rce 111 s:uisfy the henpprop<'l'ly 



76. Wl1ioh one or the followmg ls M l'tllld 
S::.C(UI:u~o of domcals in an urtny 
ol:presantin_g 3-a.y mllx heup1 
o. 1, 3.5. 6.8, 9 
b. 9. 6. 3. I.IU 
c:. 'L~. 6, 8, 5. I 
d. 9. 5. 6. 8.3. I 

77. Suppose the clomcnls 7. l. tO. nnd 4 aro 
im;errod. m that urder. i111u tbe l'lili.t.l 3-ul'\ 
max bcop found '" tile above quesliou. 
Q.76. Wlucb t>ne of the 1C,Uowoug IS tl•o 
·""'i'"'llce QJ ttems in 1tie Qrrny t"flrCS.Onlins 
Ulc rc•<thmtt heap? 
u. 10~ 7, 9., 8.3t" t , 5, ~, fi., ~l 

b. 10. 9. &. 7. 6. 5. 4. 3. 2. I 
c. 10, 9.+, 5, 1. 6. 8, :!. 1.3 
d. 10. 8,(i,9, 7. 2,J, 4, 1, 5 

Stat~mrnt for Link~d Answer Ql•rslions 78 & 
79: 
Barrier 1s a synchrorill:ntiton constmet where u S<ll 
of proe<:s~s .syneltrMize;, globnlly i.e «~ch 
pnlc.J~ in the !let nrrives ut the b:tni~r dod waits 
lor all ot).,rs to ur:rive and then :ill processes leave 
1he bonier. Lilt tha number of proces.;es in the o;cl 
b.: ·rhroe ond S IJe q. buwry $CII\uphl>ril wi~1 tho 
usual 1' and V functions. Cou.slder the 1\:JIIowing C 
1mplomentanon of a bomdr wHh line nurnbors 
~hown on lh< ten. 

void barrier tvoidl f 
1: p (8); 
-2 ~ proceea.JlUi ved.t-+ ;. 
3 : VtS); 
4 : ""U. (procesa ... .ard . ...a J; lt: 
5: l'(SI : 
6: proc:ea_laft++; 
1: U: t--...left-ll I 
6 1 -pzC' aa'lved .- D; 
.9 : procee~Ueft ._. Ot-

10: ~ 

U : VISI : 
I 

Tho v:Jriabl"s proc<lS>_!loived au•l pm.:ess 1<11 nre 
shon:d mnons oil processes aod ore ioitin.Uzad lu 
zero, In a couourre.nl program all lh~ lim:.; 
proe<:ssos Oltl l Ill" burner funl'tlllo wheu lhe'i)' uoed 
to synuhronize globally. 

78 'I Ita !ll~owe impl•m•ntutioo of barri<r ~~ 
in~orr<IUL WbiGh one of th~ following is 
tru~? 

a 'I he h;lrrier Llllj)lenlentaliOO IS wruns 
due ID tho use of b1oury somopbme S 

11ufl1 
b. Th<> barrier lmpleniwJ!ntiOo may lead 

ILl a deodlouk if two banior invocations 
ur¢ tased in immddinte Staccession 

, , I ines (i IQ I 0 need n•JI be inside n 
gfiticnl section 

d. f he bother 1mpl•meuu11iou is c.orrec.t t f 
~1cr~ are oul y two processes ius tead of 
lhrae 

(!) Whrch one of tlu: loll,lwing n:clllle!! tlre 
problem in the implcmontnt\1111'1 
~. l,ine.; <i ro I 0 ur~ •Jmply n:plu«!d by 

j)J'I'CCSS_UrrtVUd-

b. At tho beglnnhrg .:.1' the bather U.: lirsl 
process to onli:r the l>Orn~r wail~ lltlli l 
process w-rivcd ilo:comes :t.:ro ilo:fore 
proeeedinJ!.IO execulc J>(S) 

c. C()lll~xt ~witob I~ dlsablud ut Ill~ 
bcguming of Ill<' barrier nnd rc-cnnblcd 
111 the eml 

d. n., ' 'uroubl• rroc"''s Len IS ruoJe 
privme insteod r;f slmr«f 

~taternrnt for t. ink<'tl Answr r Qucstior15 80 & 
81 : 
A CUP h&s u 32 KB direct mopped cueh" with 
128-byt" blucli. site. Surp<lse A is u Ill'<>· 
dimensional m·ru~ of size 512 >t 5 12 will• elerueutJ; 
thnt (ltijupy 8·b)•l~~ ooch. CQu~ilkr II•• lhll<minl!­
twoCoode ~cgmttnts. PI and P. 
P1:foc U.01 i <Sl21 i++l { 

tOY li•Or j<5121 i+•l 
,. ·- Jl(iJ lil t 

I 

PJ:tor U.•Ot ~~121 iHI 1 
f OJt U•O• ic5121 j++) 

" - Al:ll111 i 
I 

I 

t>t ~nd 1'2 ure ex,ecutcd mdependently with the 
some initiru srute. numelv. llte anav /1. is not in the 
~Cht> Ond i.j, '8 Oro in register~. l,el IJto numb..lr of 
t<tche misses expcricnced by I'~ 1>e M I and that lor 
1'2 he M2. 

80. The vnluc or M 1 is 
U, 0 
b. 2(1..1~ 

c. 16384 

d. 26214~ 

H l . The rulue ,,r I he mtio M I M2 1S 

a. 0 
b. I 16 



c 118 
d.. IIi 

Sta temMt for Linked Answer Question~ 82 & 
83: 
Consider Ute diagram shown bCIU\1 111tL'l'C It 

nuu:~bcr of I..A Ns arc councctl!d b) (Lfl~tsparctll) 
bridges. lo ~lrder to O\•Oid packets looping through 
oircu!LS io the grnph. lhe bndgos org!lllUo 
themselves in n Sllnnning, ~ree, Fi.st, the root 
bridge IS tdcntHied as the bridge wiU1 the lcasL 
S<:"rial number. NC>.'t, the root sends uul (ooc or 
more) dntu uoits 10 enable the selling up ol' t!tc 
spanning tree ol' shorlesl palbs from U\e root 
bridge 10 each bridge, 
Each bridge idcutlGcs o pott (the root pon) 
Utrougb wllicb it will forward frames to I]Jc tool 
bridge. Port oonOicts ore always resolved In 
fa\'our o[ Ute pon wtlb the lowct mdcK value. 
When there Is a possiblllt) of mulliple bridges 
forwnrding to I he snmc I..AN (but nol lhrongh the 
root port). lies are broken a~ followS: bridges 
closeS~ lO ll•c root get prcferchce and betweeo 
such bndgil!i, Otc one wilh the lowest seri~l 
number \s prcJerred. 

82. For the given conn~ction or I..ANs b1 
brid~:es, wh1ch one or the rollowjng 
cl•oiccs represents lhc deptl1 lirst trnvcrsnl 
or the sra••"i"g tree or bridg_es? 
n, Bl. B5. B3, B-1, B2 
b. B I. B3. 85. 82. B.+ 
c, Bl BS. B2. BJ. 84 
d 8 I , 83, 84. BS, Bl 

~3. Coos1dcr lhe correct spaomng tree for the 
previous qucsuon. Let host 11 I send out a 
broadccast Jli11S pocket Wlucb of the 
followtng options represents the correct 
torwarding table on B3'1 

~. 

ll ol 13 - fOil 
Ill. JD. ID,IW ' 11$. Hl5. 119. HIO I 
117.11&. Hli, IUl l 

b - -t~: 
.. 
J 

115.1A I 
l ~t~llr.IIUI, 1 

Nil HI% 

c, 

""""' """ NJ.IM 3 
HS. IIIi. H!l. HIO I 
Bt, Jil • H1. HI.H!I Hll l 

d. - """ IU, Iil.lll, H4 l 
115 H7 M HIO I 
H7. 111. Hll. H12 4 

Stiltement. for Linked Answ<r Questions 84 & 
85: 

84. Wbich one of the Jollowang grammars 
gcnerntcs the )angungc L = {u'b 'J I = i}? 

85. 

n. 

b 

c. 

d 

S-tAC jCB 
C->oCI>J• Ib 
A-taA ie 
B-+BbJ e 

S4aS jSh j,jb 

S-+ACJCB 
C~aCb je 

A->a/11 e 
.8 -> BbJ E 

S->~CJCB 
C_.aChf € 

A4 aAI • 
iB4 hBI1• 

In the correct grammar above, whnt ts Uut 
length of the denvnbon (numoor of steps 
slnrung [rom S) to genernlc the slnng n1bm 
'"tfll.,.. m? 
}l. max (1 , m) ~ 2 
b. I+ rn - 1 
c. l + m+ J 
d. 111lix (I. m) -. "2 




