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I COMPUTER SCIENCE & ENGINEERING 

Rl!ad the following onstructions carefully. 
(il This qnesoion t>nper consists of TWO Sections. A and B 
(ii) Section •A' has EiGHT qucsuons. Answer ALL quesoions in obis Section 
(iii) Scclion ·n · ha~ TWENTY qucstooos. Answer an~ TEN questions in Oris Section. 
(i•) Elej;in answer for do is Soct.ion on a lresh page. 
lv) An.s"ers oo quosoiooos in each Soooon should appear oogeoher on ohe s~me sequence uo ,, boch thC) appear on~~· 

question t>Dt>fr 
(I i) 11oere will be no nesoth etiHot~itoA 

I, 

2. 

3 

4. 

SECTION A (100 Malils) 

Choose one oi' the altenoatJves for the 
follow1ng quesolon~ 
FORTRAN implementations do not permit 
rcc.urston because 
a. doey use static allocation for variables 
b they use dynamoc 1lllocatJOO for 

vari ables 
c:. sulcks are not i\v:Jilable on all 

mm;_him!·s 
cl it is not possible to 1mplcmoot 

recursiQn 011 aU mach1nes. 

Let A and B be real symmetric matrices' 
of size n x n. Then, which oM of the 
following is tnoe'/ 
;~; AA' "' [ 
b A = A-1 

c. AB = BA 
cl (AB)'~ BA 

Backward Euler method for solvmg the 

dy ( ) differeuuaJ equation -= f' l', J ' IS 
dr 

specified by. (Clooose one of th~ 
foii0\\1ng) 
a. y ••• - y. t hf(x., y.) 
b Yo• I= Y• + bf\x.,q. y, t) 
C:. Yo-1 = y .. o + 2hf(x.,. y,) 
d. y. 1 = (1th)f(x,,..,y, 11 ) 

Let A and B be any two arbotrary events. 
then, whoch one of tbe followmg i.s rrve? 
;~; P (M D) = PtA) P(B) 
b. P(AuB) = P!A) ~ P(B) 

c:. P(A I B) = P(Ar\B) P(B) 
cl P(Au Bl s I'(A) + I',BJ 

s 

6. 

7 

8, 

9 

An unrestricted use of ~oe "goto­
statemcnt is harmful because 
a ot m"kes 11 more difficult. to verify 

1)rograms 
b 11 increases lloe running tune of the 

programs 
c. ot oocrcascs the memory requi ted for 

the programs 
d. it results on the compilet generating 

longer machine code. 
The number of dts1inct simple graphs wi tlo 
up to three nodes is 
a. 15 
b. 10 
c. 7 

d 9 
The recurrence relation cl1at aris'CS in 
,·dation with the complexity of bonary 
search is 
a. 'f(n)= T(n12) ., k.l<aconstant 
b 'f(Jt ) = 2T(n/2)- k. k a constant 
c. T(n) = f(nl2)-logn 
d. T(n) ><T(n/2) ~n 
The logo c expressJOn for the output of the 
ctrcuu shown on Po~o'ltre J is 

:~ 
a. ;tc-.... iJc - CD 
b. AF +IIC + C' /J 

c. ABC+ ED 
d All + IJC +CiJ 

The rank of tbe mamx. 



tO. 

II 

13. 

[0 0 n 9 .3 i• 

3 I 
n, 0 
b. J 

<!,. 2 
d. 3 
Some group (G. 0) is known to be •bclintL 
11~<"!, wltich onu nf U1e following is trud 
Jbr G'/ 

;1 g = g'' for eVery g; c Cf. 
b. g = g1 for' every g .; G 

' 2 • c:. (g.h)· - g: oh· fc1rcvery g, h € G 

d, GIS" of £m ito order 
In a compact ~ingle dimensional am) 
represcnt•lion Jbr lower trlQngul:tr 
matriee;; (i.e .. all Ute clemct1l< abr11 e Ute 
tliogonnl urt zclll) vf ~ize n x "- nuu-zcr(l 
clement! (i.e., elcmenl.~ of the lower 
trinng)c) of ••ell r<l" an:: st.on::d <ltH> niler 
apoUu:r. stnrti.og from tltc fi111t l'l)\1. the 
lnd.~ of tb" (1, j)1

b el~menl of the lower 
trinn!JIIlar motri" in Ibis new repMenlarion 
is 
•• i +.i 
b. j + f - 1 

c. 
/(1- 1) 

}~--

2 

tl I 
J(J l) 

2 
G<;ncrativn 11f intcrrn<idi~tc wd~ l,nsed on 
un nbsitac.t mucltine model i~ u;eful in 
comphers beoau$c 
n. It mak.., impknnmtntion of le.xicnl 

analysis and syntax ~nolysis easil.'f" 
b. SynlJIJt dire.:ted tr:mslat:i.ons c•n he 

wti'Uen for intonnediatc eod" 
~ctafion 

c. lt enhances the probability of lin> lront 
end of the complier 

dJ It i~ not po$•ible to generate code for 
t-eal maehine'l direcll~• from higb Jevol 
t.nguag" progtn.mm.: 

A nu:mot:y p>gu conlllutmg a heavily used 
, ·nnable thol \Vns inilinllzed very early •nd 
io in ~tlll.!;t;mt user is rtmowd wheq 
"· J.RU page replacement algorithm l~ 

used 

I '1. 

15. 

16. 

17. 

l8. 

l\1. 

1 Ul 1 
I> FJFO page replacement olgorithm t.. 

Ulo-ed 
c. Poge tllplncemenl algorithm i• u.<ed 
d. None oflhe nl>ove 
Which of the tollowlnlt p<rrnutations ean 
be <tlltAincd in Ute outtlul (in the ~nnlc 
urder) u~ing n ~lllell ossuming lhnl the 
input rs the .~e<iuencu I, 2. 3, 4, S in l)mt 
ordt:r'l 
a. 3.-1. S. t2 
b. ;\, -U. 2. I 
e. I. S.2,3.4 
d. ~.4. 3. L .L 
'llte numb~:< of substrings (of uU. lengths 
inclusi"') tlt~t """ b~ fOI'Uled from a 
cltor>clcr stringllflongtb n is 
n. n 
b. ' n· 

"· 
tt(/1 l) 

2 

d. n(ll+ L) 

2 

Which of the foll~wing "-'<mYernions i• nOI 
llossible (aJg·orithmleally)? 
a. Regular gmmrnar lu-.:ontext-free 

gritnuu:u· 

b. No~-dct0tministio FSA lO 
~eterministie FSA 

.:. Nou-dotern•ini&t ie l'DA Ill 
determiniJ<tic PPA 

d. Non-dehmmnislto ·rurine m•ch•ne lo 
doterministie Turing machme. 

Linked lisL• arc not suitltblc dalll ~trUctures 
fot· wbjob tmc of Ute following jlt~l~lc;JtK? 

•· Insertil)n ~ott 

b. .Binn.ry ""'""" 
c. R•dLX JOrt 
d. Polyll<lmiol manipulutio!L 
Which of lha following f • ..,tun:s cannot be 
captured by context-li·ee J!l"lllllllO'rs'l 
"· Synti\.'t of it:then-el•e ~taternent• 
b. Synto,~ of recursive pmcedureJ 

c. Whether a variable ha• been declared 
before its use 

d. Variohle namos (lf tor\)ilrar)' lt:ngl.h. 
Whkh of the foliO\\ ing algodtlun desJgn 
lccl!niquos i> u..,d in tho quieksorl 
algorithm 'l 
:1. Oyonm.ic prognunming 



b lJacktraci.Jntt 
" · Divid~ oml ll~>ml llcr 
d. Greed)' mclhod. 

20 In which """ nt the l'<> llnwo~g case< t• tl 
f"l>Slble to ubtmn diiTcr~m NSUIIS for call­
b\.-refcnmce ond cull·~ ·nmne p.1romcter 
p;,s.<ing mcthcxh'l 
u._ P~ill@. a tun,tanl \ nluc us: u • 

parumetcr 
b Pao;slnf lhc adJnm 11f an urrov as ft 

parnn1c1cr 
c. Pass1ul! an nnn) as o panomcter 
J. Pll>llltS w1 1lll11Y element os u 

Jl:IIODH:Icr 

:!I Whtch one of the fnllo\\tng Sl:ltcmcnts IS 

true? 

u. Mac!ll delin11mn.s Cllltll(lt uppcut 11 1thtu 
other m•em llcfinlttl)lt\ 111 aso;emlll} 
laugull!lo: 

II. (lvo:rln) mg IS UN<:<l 111 nm 11 I'"'(! rom 
"hich ;, Iunger thuu the ll41drcll• Sp:lCc 
ol o Ctlmpnrc 

c. Vi nlllll IUCIIIOI) CUll be used tO 

UCo!UIII llll>lintc U pr<lll,r8111 Whidt IN 
hlotl!cr thnu llw uf u computer 

tl II i~ uut pos•tble tu write imcmtpl 
~rvoce !lllllinc, 111 u high level 
longuugc, 

22. Wlltch on" of th~ f.J IIu" tttg .tulom.:nts •~ 
lulsc? 

23 

11. tlrtnnul 
CliiiS\niCII\lll 

cl\ictcml~ 

btnnrv "'orch tree 
~UII bc pcrlilrmcd 

usinf d' nami~ 
pro{lfunlming 

b. Brendth·fi rs1 scorch eM not he used ro 
fond com ct1~d corn1xonents t•f u gmrh 

c Gi•cn the prclix und po)tlix \\oils 
mer a btlllll" tree. the bultll'. tree 
c<~m10t he un1quch cor~>tntctcd 

d l>cph-li!l>t se.1rch cnn he u-ed In lind 
wnncc1cd Cllmpnncnl! nf n {tmph 

Cunstdcr the loii0\110~ 1\\ 0 IUriCIIOOS 

{ 
..... c.c -..m ·(II)- ...... .... 

• {a .. Ocac• . -_ ........ 
\Vhlcb of the fullm• tngts hue 
a. g1(n),.fl(g:(nl)) 
h. g1(n)t>0Cn') 

~. l.lzCn)i•U(g:lnl)) 
d g:(n) IS O(n) 

I nl 7 
24 Cons1tler thii' foUowutg heap (rt& .2) ln 

wbieh blauk regtons or~ not m usc 1111d 
hrul:hcd ro-gions arc in used 

l--11t-+,•o,..oo+J.I'O ~500-

~WJ~ 
- -- .,......,...., u.~.uo .. 

The <e<jUe&lee nf NtjiiC'b r .. r bl.oe~ ,,, 
~ize' 300. 25. 125. 50 con he suti•licd If 
\\C. ll.\C: 

11. cilhc1 fust til or best til pobcy tan) 
nne) 

b lirst Iii but not best lit pobc' 
c. bcsl lit bul not firs& Iii polic) 
d. none of the abo\ c. 

25 flllm1he bl11nl.s: 
1.1 The numb.!r ••f Oip-Oup~ rctluircd 

ll.l cunsirucl a binol) modulo N 
counter is .4 ...... 4 . 

2.2 tln the sol N of non·tt<J!tlU•O 
mtcgcrs. the bo nary opcrntll>n 
IS as..wcJadve and no_n.,c(lmmulatl\'c 

13 Amou~sl tho properties 
1 reOuxi o•ity. ''Yimtlclty. unti-
sytmnouy. lrnnsitivily I tho relation 
R- f(x. y) e N1

1 x,. y f •utislics 

2.4 Tba nutnber of subsets ol 11. 2 • 
. .•. .. • nl \lith odd cordionltt\ IS 

2.5 USIC tile nounbcr nl edges in u 
n:gulor grarh 11f degree d ond n 
veniC\::~ i'l . . . . . 

2.6 (/\) L {B) FlO nbtltt:-ur .... clcllt 
n "' P,. fh~ pmbubilit) tltut C\Cnl!o 

A llOd B occur together os P1 \\htlc 
th:u. A and B occw together "' P: 
l1x: probabdil) of the C\ cnt A 111 
termsofPI P: .. 

2.1 ComJCkr n·bol (including 5ign btl) 
2· s compliDJent reprcseollllii'D ol 
tnlll2cr numbc~ nw tllnge of 
•n&eicr 1nlucs. N. that can bc 
ptcsented is S N S 

2.S Let A. B rmd C he IDd.:pendeot 
.,, eut> "htcb occur ''!tll 
probabilities 0.8. 0.5 ond 0.3 
tt.'Sp<!ttl\ el) . The prububillty oil' 
O<:cum:oce nf 111 lea>t un< uf lit~ 
event .:is ~- ·-



26. 

2 'l The llasse wagram.~ of all the 
louices wilh upto foltl' elem~nl5 
are , (Wrlle all the relevant 
Hnssc diagrams) 

:! I 0 The r~gular ex~ion ft>r the 
longuugc: rocosnizcd by ttl<! finit~ 
state uutomauon of rig, 3 is 

1\n~·wcr !he follaWII'\S questions ns 
1ndknt~d 

11 State True or False witl1 one lmc 
explno\111011 
~ultlptcsing of nddrcW dulll llnll!l 
m 8085 m1cmpmressor reduces the 
lnstnt<l tiln cxecutllln ltme. 

l2 State True \tr False with one line 
e\plunanon 
F.spnndins opeodc anstmonon 
1\lnnnt.S nt'e commonly empiO)'cd m 
ftiSC (Reduced lnslrnctton Set 
Computers) maclunc.s, 

1.3 Stnte Tnte or FaiFe wnh one hne 
csplllnalfon 
A FSM (Finrte Sante Mnchme) cnn 
be deSign,'([ to add Lwo u1tegcr!i ot 
any nrbhml') length lmtulr~ry 
nwnbcr of digilst, 

3 4 Match the fallowing ttemli 
(1) N"wton-Raprn;ol1 
(til Rungc-Kutta 
t iii) Chn~~~-sc.del 
(tv ) Snnpsot1:~> Rule 
(u I Jntcgrntioo 
(hl l~oot findtng 
tel Urdinnry Otrrcrcnual Equlllt\lllS 
t d l Solution llf Sy!ilcms of Lmcar 
l.iqunuons 

1.3 Match ll1~ following 
( t) B.1ckus-Naur ft~rm 
( 11 ) Lex:tcnl nnnJ) SIS 

( iii) YACC 
(tv I Recursi•oe-descentparsing 
(A l[tej;ulur exprcsstOI\S 
(h) LALI\( II grammars 
( c I LL( II gramrn.m 

27 

4or7 
(dl General comexHree grammars 

3.6 Stut.: Tnte or Falll<! witll reason 
There tS always a dacornposilllln 
mill B<!yce-Cood nonnal ronn 
1 BCNI' I thm ts loss loss nnd d 
prc.ervtng. 

3 7 An instance of n relational sclwm.1 
RlA. B. C) I~ tlisttnet •·ulues lot 
unnl:)ule A that A i~ a c;mdidnte 
key torR• 

J 8 Chwn u relatin1111l olgcbnt 
"'~""'on ustng only the 
rn•nirntml numbers of Qpernto•s 
1\·om H J. - whtch ts oquJValent lo 
RnS, 

3,Q Ewry subset of u countaWe set IS 

counl~blc Stntc whether the nhove 
stnt~ment 15 11ue <)r till!ll! with 
reasnn 

3 I (I Mntcil the l'otlt'wu~· 

t il ECI. 
( it ) Ciai\s 
{iitt1Tl 
( ii)CMOS 

lO) llnrpolnr; everv h•gh spee<l 
diJIIeult tu fabncutc, good rcgj,tcr 
,,, t;ld1ntion 
l bl Umpolnr. low power: motll-sl 
speed and pru:kmg densny 
(~) Bipolar, bigbcst spel'tl ~ilicon 
IC; low packing density 
(i.IJ B1polar. modest packing 
d~nsity ; tnexpensl~~. 

3, 11 State True or blse wtth reuson 

l.o@icnl Llnto inlkll"ndcnce is cnsiur 
to ~chleve than phystcnl data 
mdcpend~:rtcc 

3 12 Find lite '"' 'er.;e or tbe rnamx 

L~ ~ ~J 
3 13 Let p tlltd q be PMP<Inlons. Using 

onl} lhe mnh tahle decide whelher 

J) = q doe not tmply p -> l q IS 
1rue or lillse 

tal Lei • be a13oolcan operauon defined as 
A • B ~ AB t 'J8 If(' = 1\*B lh~n 
evuluute und fiJI !he blnt\l<!l 

( i)A•A• 
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31 

!liiC 'A 
(b) '>ohe 1hc follo"in~ Boolean 
C(lulllson for I he 'lllu~ of II B, 11nd 
c 
JIH l( • I 

AC B- 0 
/1 l-ill)' tree • ~ o 11·ce 111 whJth ~cry 
inlcmaJ oode hu • .:.~uwly uu·"u chsfdren 
UM: inductson Ill"""'' 1hn1 lht' number or 
lc3\ ~ in a l-Ilt) lrrt \\llh 11 llllffi uJ sso.le. 
IS2(o-l) 
Whal functu)ll of'· 11 •~ COIIIIlUied h) lh•s 
prl)!;11l "'7 
,_ - t.,o : ......, : -. 
v .. 

1¥.,. ~ - ., 
llo>G­.... ... _,_,_ 

.-.: _, ...... . .. : 
• ~: _ ....,._ _ .... ( .. . a.•di•l); 

(A) ""'' ~._: ......... , 
An array A con!allls n msegers m locaoons 
A[OJ Ajlj, Aln·IJ h • ~ reqmred 10 
sluR the clcmelll> of Lhc army C)clltall) to 
lh~ let1 by K plocc \Vhtre I s K s n ~1 ,'\n 
IIICOfllplcle nlgontlllll for UOIOJl IIIIi Ill 
hm.'af time. wsthuul IISIIIJ,t nnoth~-r ftrrdy IS 
llhs:tt bell'\\ ClltniiiQit the nl~orithm hy 
lilhng tu tbe blnnu A~1mc all 'ari:litlc:s 
are '<Qitable deelar<d 
-~ -a: 
h•lt 

... 
.4UI •• -----< 
J • -0+~--.. , .... _ ..... -AUo+l-~-o)t • - ---4 

I I - •ao#oooo o ooooooof 

A rooted tree \\OUt 12 n~ h:B Its nodes 
numbered I 10 12 uo pi'('>Ordcl Wheo the 
sroe os (rau-n;cd on pc$10rdcr, she nodes are 
YISIIed i!1 the IJidet 3, 5, 11, 2. ~. 8, It, 10. 
11.12, 9,1 
Reamslmd lhc onglnnl 1rec fmrn lhis 
luformoliun, lh.tl ..... find Ute t)llfCIII ur C'lell 
nod.:, nnd sbm• tbc tree diagrrunmmicall) 

~on 

SEcnoN 11 (50...,..., 
(AI\S\~crart) Tm qursuou snlllsi SCCliOO) 

32 

14 

l· ollowlll!\ 7 bst Rlllj,!lc ~nor correcuug 
hammms coded mesSaJ;IIlS rece• ved· I fig. ,, ) 

., • & 4 .. ~ ' lilt-. . 

... 
Octetnu11e sf she mes....:o~te " COI1'tlCI 
(assummg that al 111051 I bu could be 
CO!!UIJI.:d) If the 111~1~~~ •Otllntn. tilt 
error find the bn which 1! crroneoll> and 
p.i\'e the correct mcssa~t.' 
Wnre • pi'OI,!flllll 111 1l()M~ Asscnt!Jiy 
Laotguage ro Add h•o I (>-ml uns;gned 
BCD (~-1-1 Dutllf\ cr~<lc-d Decilllw) 
numbers, As~ th~ two 1npu1 op;:rnnds 
are in 9C and DE Rea~•••er pairs The 
ro:sull should be pl:.ced 1n the I'CI!ISier pasr 
BC (Higher onler rcgl3lct tn she Te)!lster 
rmor OOn!ainS hsghcl llHler di[l.ll<o of 
operand). 
Fond the contentS uf the Flip-Hops 0:. Q, 
nnd Q,., Ul lhe cuoull 11f fly S nllur fll'lll!l 
fow clock plus 10 lhc olocl. 1emunal 
Awnne Q20 10. 000 mthnlll 

---"·--.:.~ 
(a...,"t•"-t.o.h.c.S ,._'Woo ....... ~j 

( U) 1\sSUIIIe ilt(ll II CPlf hilS 1'111)' IWO 
ret11sters R1 und R!, nnll lhUI o•tly 
the folio" ill!! in~truOIIOlliS a 
'<(.)It R1 Rj , I RJ +- Rt (fl RJ. fllf 1 

J=L.l: 
V!Nng thl> XOR IO>trucuon. lind an 
lllSiruCUoo sequence tn onler to 
.-xchanl'e she ~onlents ur '"" 
11:gmcr R, and R. 

(bl The ltne p nf the cirt.'lllt >hown 10 
l'si!ttro 6 hn\ ~truck-ni-l fault. 
0..1ermine mt inpul l~'il 111 tlet"tl 
Ute faull 
~ -===0-L-- t·~' -

--~' 



36. Consider the following rlllntlonal schema: 
COURSES {com. cnnme) 

S1lJD6:N fS tn•lln(l, lill~m~. age. y11ar) 
REGISTERED flOR (~no. m!lnu) 
1 bt uudcrllucd uttribuJcs ludic:llt t!Jis 
pnmary key.- for t!Jc rtl31ions. [be ·v.:ur' 
nnribule!o for the STIJDENTS relation 
indfc.~tc~ lhc y~iir in whi<~l the $1\ld•'fll r,, 
curr~n lly $tndylng ll' ust year, Second yc.•r 
etc). 
(n) Wrile a relntoonal algebra query In 

Print I he rou number uf '<1Ud('f11S who 
llllw nol rcgi~1crcd for cno 322. 

\0) Writcu SQL qtoooy tQ 
l'nnl the ugc und yllllr ,;f the yc1iJng<'$1 
stmicnl in each ·ycnr, 

.'17 Cc>nwid"r lhc ll' · treu nf' nrdcr d <hC)W11 on 
rig 1 

39 

(II B' · lrcc Of ordllT d CO!lllllllS between d 
and 2d keys in each node) 
(u) D111w the> rc&ulting Ff·lroo uflcr 100 iM 
ln5efled in 1hc tree shown in Fig. 7 

llf ordcrd with n l1:11f nodes, the nunJbor <:>f 
nod~ UCclel!ll<ld durm!} a scurch i~ Q(-) 
Use tho pattem gh•c.n below to prove thnt ·-· 601+1)• .. 

(You arc not pemoittcd to cmplnJ 
indlo<;tiQn) 

. ' -I o t 

(b) U.:c the result obtained m (a) to prow 
thul 
• 
~ t- ·~ +I) 

F.very elemt,IL " of SQmU rinll (R" -. ()) 
satisties !he equatiqn uou a. 
Dooide whether or not Ute ""~ is 
cc.•nt-mutuli \'(L 

Stnte whcOu:r the. fol h>wing statemems ore 
rnw tlr r(tl&c With r<lMon~ fi>r ) 0\lr 
nom cr. 

(u) Corou1111e os Jl"1 wuJther """'" f(or u 
sub mu twc. 

(, of7 
(b) A two pass 8SS<'tllblcr uses it& tnndolne 
opcoclo table in the tilst pass of to.<scmbl)'. 

+(), Stalo whctllcr the fol.lowing stUIC<ll<ncy nrc 
•r·nu; or Pill~ wilh rcmlons for your uu~wor 
(a) A submuunc oannot ahvuys be used to 
replace a macro iu '"' :JSsembh• language 
proglllliL 
(b) A ~ymbol dcclu red a.~ ·cxtemal' Ul 1111 
tossembly l:luguage pmgram Is usslwtcd un 
Qddros.~ outside Ute pr<>grum ll~ lh'-' 
assembler it&cll' 

ti l , (uJGivllJousel 
S = IX 1 ilto:re os an Jc-bloc~ of s ·s iu the 
decimal olliflliMion of1t, l 
(Nute: X·block •s u maximitl bloo~ uf ?< 
suoccSliivc 5 · s} 
Whlclt of ohe follo";og statements is U'l!C 
wilh ~pe<l to 5? No rensons peed he 
gi vcn t'or the answer 
(i) II~~ l'l)gular 

(ti:} S os recursively euumcrnble. 
(iii) Sis nnt recursil•el) cnounemble. 
(iv) S os recursive. 
(b} (hven thai a language l.t is regular 1111d 
thulthe ltlJlgu•ge l. tuL, JS r~-gular, jx the 
ltmgnnge 1...~ ohvnv~ regnlnr? Pm\'~e vnur 
answer 

-12. II ~:~mmmnr C1 is on chomsky·N<~rmol tom• 
(CNF) if all it~ productimos ·,"'<: 11f thu fom1 
II -+ BC or A-. u. where A, B and C ure 
uou· lem1.inoJs und " is a terminal. Suppose 
C is- a CHQ in CNF ond w is u Jllring 111 

f. (G) of lcngtlt I. I fow long i~ a derivation 
orw in G'l 
Consider the tb llo'" "'S rec:ursive tilm;ti<'>rt 
fuocdo:a lib (n : i•tqtl): irKCJCt; 
bcai.o 
- - lf (o • Ol or(o • l) th<a6b : • I 
~ 6b : :-fib (• -ll+ nb {n - 2) 

end: 

The above limclion is non 011 a computer 
wod.l 0 stuck or 1.>4-bvt.,.. AsSUlDJilS tbiJI 
mtl.y return uddress umJ parrunerer are 
puss..>d "" Lhl' ktucl.:. und tbut tuJ iutegur 
value 1111d un address take 2 bytes eoch. 
l'.Stirnate tile llllL~imum value of 11 for 
wluch the staok will not overflow. Ohe 
rea.~l for yuur uuswer, 

Consid<r the pr~>grum b~lo"~ 



C!!J!!f ...tn: 
.., f • ;akfP'-: 
- pc:occdWc lwo; 

"'··· _,_(.Jl r,tl/~ 
poCXlld"'lt --·­
u,-, ... ~ 
"Jl.o r.:- !: tWfl, ~t 

~~ ; -li 

What ts l)tlnte<l by the above" progmmlf 
It) Smile m:uptnl,\ 1S assume-d R11 all 
varwbks. 
IIi) d~ namic s~pmg IS assumed ror all 
vannbles. 
0"~ tcnsons I'Ur y()ur uns11ut 

~5 Suppo~c we have a cumputt:r 111th a ~tngl~ 
"'!!ISII:r and 0111y IIU't<: u.structo(HIS !!tVeu 
b~low· 

LOAD fllldM ; loo4 ..,._ 
;from oddrca 

STOilB - : """"' ....... : .. 14dloo. . 
ADD..w.:ca ; 11ddJqiol«lo 

·-oi..W... 
;111141'1-•....t& 
: Ill tilt ,.._ 

Cotl>ld~r tit~ followang gr.unmur 

A - • td E 
I' -. I" T) r 
1' -. (El l td 
Wnte n syiiUL'< directed trruiSinuon to 
gon~I'11\C nOdi! usuag this gr'nmmnr fvr the 
C01111)UI~r UC"\Cribcd nboli~ 

~6. A n tnd~jXnd.:nt set In u yrnph 1s a subs~t 
uf vcnfces Slll:h thnl no "'o venires in lh~ 
~11b:iot are Ctlnn.xted by an. eclge, /In 
ruCQn1plc:te scheme ror n gr;.'edy nlgQnlhm 
to find n ma'Omum mdependent set 111 o 
tree IS given below 

V : -Sotolallnnicaoiollto-: 
I : • ~; 
,..v,.~ do 
ltqja 

Scb:ta-oEY------- . 
Y: -Y- {u}: "··-­----litclll : = lUI•) ... , 

"-11); 

IU) Complete the algoruluu by spccil}' llt~ 
lh<! properly of wrt~:x u in llllch eliSe. 

1111 Wl1111 i~ lhc hltl" qontple\IIY 111' llw 
nlgunl11111ry 

7of7 
An arm) A contams a Jmegl!rs m non­
decrensmy order., A[ I j S Al2J S _ S 
A(n ) Describe, USilll! Pru;cnl·hkc llSI!UdO 
cudc, a ho~ur timt1ll!lorlthm Ill fi111, j such 
thnt Al~ A[Jl - d ~ivo:n inlcgc'f ifsu~h ~ 

<~8 t\ •1ueue Q CQnllltnmg 11 tlem,, and nn 
empty slack S ur~ gtven II IS require'(! to 
transfer all the nems from the queue to the 
slack. so lhot ihe nem a1 the from of the 
queue IS on the 10p or the srack, and the 
order ot' all !he oth~r items IS prescrved. 
Show how lh1s crut be done 1n O(n) tunc 
ll!>lng only n COIIII!Jlnt 111noun1 or nddiuonal 
stomg~ Nute tltal th~ ollly opcrutll>ll> 
which llUn ~ pcrfomwll on the queue und 
stock utc Delete, Insert, Pl1~h nnd Pop Do 
n<)l ns!;mne- nn) implementntton of the 
quaue or smck 

4'1 ( n I Dra" u preoodence smph for th~ 
follo11~ng sequential rode. 'The $tutemems 
arc numbertd frum S1 10 S. , 

' .. .....,8 
•• 1: - 1 
.. if I> • 11010-
S. a (i)t •l+l 
.. 1: • 1+1 
t. - : wdioa(l) 

fb) Can tb1s gmpb be c:oov~rkd u 
concumml prOh'Tll111 usmg purbcgiu·parend 
construct only? 

50. Con&~dcr the rellOurce allocation graph 
Qi ven tn lhe figure R· 
(tt) Find if the >y•tem ,, rn 11 dettdlook 
Stille 
(b) O!he1wiSi!, fin<! n snfe ~qloe:oc<! 




