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COMPUTER SCIENCE & ENGINEERING _j 
't:=::= 

SEcnON·A 
This quesiion consisls or 25 (TWENTY FIVE) 
muldtrl~. choice questions, each c:U'J'Ying one 
IIUlrk. f'CIJ' each quesllun, f<IUJ' llptiu,ns 81'1! 

pr•ovided oul or ·wbir b exactly ooe is con·eel. 
Write Uu~ corred optiou ror each ques tion 
ONLY in the .bo:t Jli'Ovided for· the question in 
the firs t sheet or the answei· book. 

L Sttppose ~tat the ~:xpectation of a random 
vnrlable X is 5_ Wluch of !he following 
statements is true'l 
" There is a sample point ut which X has 

the vnlue 5, 

h There IS a sample poLDI at wtuch X has 
value greater than 5. 

c. There rs a sample point at which X hns 
a value greater th<m or equal to 5 

d. None ol' the abo,·e. 
The number of biJilU) ·re l ation~ on n set 
"ilh o element'! is. 
a n:: 

b. 2" 

c 
cl None of the above 

3 The number of binary Stnngs of n t.eroes 
and ~ oues such ~1n1 no t\\o Qnes ar~ 
adj acenl rs: 

4 

5 

a. • 'r, 
b •c, 
c. •c, 1 

d. None of !he above 
Consider the regular expression 
((I± IXO+I) n times. 11re.m1nimum state 
finile automaton thai recognizes the 
language represenled by this regular 
~X:I)resslon conuuus: 

u. o sLmes 
b n+ l stales 
c n+2 states 
d None orttreabole 
C'on1ex1 free bnguages are closed under. 

'' 

7 

9. 

a, Uruou. intersection 
b Unron • . Kleene closure 
c. l ntersection. C0111plement 
d Compl~ment, Kleene Closure 
Let Lo be the set of (Ill laoguages accepwd 
by a PDA by llnal stale and LF the set or 
aJ I langua.ges accepted b) ernpt) stack. 
Whrch of the followmg is true'/ 

a. Lr., = Lr: 

b 1.,, :=J ' ·· 

c, L" c: lie 
d None or~tese 
Whrcb nC !he roiiOIIlUg expressrons IS not 
eqml'alent tos ·r 
a. x N'AND x 
b. " OR x 
c. 'I. NAND I 
d. 'I. NOR l 

Which of the following Funcuons 
l111plements the Knm/lugh map shown 
beiO\\ 1 

~ 110 Ol 11 10 

00 0 0 0 
OJ X X X 
It 0 I 0 
10 0 I 0 

a. AB< C'D 
b '*'+A) 
c. AD 1AB 

d. (C'.,. J))(f ~D)( At-B) 

Ltsled below are some operating system 
abstmctions (in tltn left column) and the 
hard"are components or m~cbanism tm 
tlt~ fighl column) that !hey are abstractions 
of Wl1ich of thtl follc111 lng marching of 
f>lli rs is correcl~ 
A. Thread 
B. Virtual address space 
C. File s·ys1em 
D. Signal 



I. luterrupt 
2. Mem1•JY 
J CPU 

4 Di'k 
o. A·2. B-1. C-J , D·l 
b, A· I. B-2. C-3, D-4· 
u. A-3, B-2, C<l, D-l 
d. A-4. B·L. C-2, D-3 

\O. Wbtch <If !he lt>Uowtug disk ,;cheduling 
!Mltegics is likely 10 gh·e the bes!. 
throughput? 
o. Forth~st eylind"r nt:xt 

b. Nenrest cyHndcr J\CXI 

e. Firs1 come fii'SI serYcd 
d Elo\'ator ulgorilbm 

I I System culls ore usuolly in•·oked by usin$; 
a. A software i 1\lcm•pl 
b. P•)liiug 
u. Au indirect Jump 

d. A pn\'ileged iMlnrctil•n 
12. A sorting rcc lutiquc is oolloo swble i.r: .. IL lakes O(uJos u) luue 

h. II muintaiJJS the relauve order of 
occurrence oi no!1·d1sti ncl clcmcuts 

c. It uses dn·idc and conquer pumdigm 
d. h. wkcs Oln) space 

13. SuJJJ)(l.'!l! we wan! tu urrnuge tho ii nurni)Crij 
stnred in on urro.y such lhat nil negative 
values l)ccur before oil positive ones. 
Minimum numl>er of c:-tohnng<9 required 
in the wwst case is: 

14 

15. 

u. n·l 
b. 11 

c. 1\ - I 

d. None of tbl! above 

If one US<:s str.U2h! twa-wuv merge •ort 
~ I I' ' 

ulgoritlun 1<1 '10t1 1.he foliO\\ tog clements ut 
oscemliug ureter 
20, ~7. I 5, 8, !i. 4, 40, 31!. l2, 17 

then the urder of1hcso clcmcut~ uOer the 
:;econd pR$!' llfthe nlgori11un is: 
a 8,9, 1 5.20.~7 ,4,12, 17 ,.JQ,-10 

b ll, I 5,20,47.4,9. 30.40.11.17 
c, 15.20,47.U.9,12.30,-10, 17 
d. 4.8,9.15,20,47. L2,.17.3(),40 

The .ottml>er of nrt.icula!ion points of the 
1ollo" ins grnpb lst 

1(1. 

17 

HL 

I !I 

20. 

.. () 

b I 
c. 2 

d, 3 

l 1\1 11 

II n IS n po\\'tr 0 1 2. Ulen the liii UJmunt 

numl>er of ttlultiplicotiun~ n~l!~d !() 

compute o'' is~ 
:l. lug~ IL 

b. ~ 
c. n-1 
d. II 

Which 11f the li>llnwi ng IS !he most 
I'OWtrful t:rar&ing mutht>d'/ 
o. LL(I) 
b. Canonical F.R 
o. SE.R 
d. F.IILR 
Constder the JOIIl nf '' relutit•n R with u 
rclntion S. [f K bas m tuples and S has n 
ruples. then lhe ma)l)mu:m nod mutimum 
sizes ol'thejoin rcS]lecti"ely ure: 
11. m + l \ und () 
b. IDJI Ulld () 

c. n1 + u 1111tl m - n 
d. mn .and 01 r n 
Th~ rclarif!nul olgcbrtl cxprc.'<<ri(ln 
equrvulcnl to tl1c following tnple calculus 
expn:ssinn 

!tile r l\(t[.-1] .. 10M [.8] ; 2())} ls 

u. a(tl ~ IOvB.20)tr ) 

b. a {A= IO}(r)u cr(.lh2())(r) 

c:. a(A • IO)(r)r"7tB • 20)(rl 

d. a( . I - LO )(r) -a(B ~ 20)(r) 

B'ooth'> codinJ! in 8 bits for tbe decimal 
ntlmilllr 57 is: 
1. 0-100 + I 000 
2, 0 -1 00 + 1 0 0 -l 
3. o -1 - IOO -! O+ L 



~. 00-i 0 · IOO·l 
21, The maximum !!Jll~ del".)' for dO) Oulpul t4l 

~ppeur in on nrtn) mulllplier for 
mullipl) ing IWu n bit numbors i$; 

~. O(n,) 

b. IJ(n) 

c. O(lo& n) 
d. 0(1) 

'l2. 1bo lllzU!I DICI110ry o( a COmputer haM 2 CUI 
blocks while the cache h .. 2e !>loch, If 
the c:tche Ul;e~ the set .ssocintiv" m~ppin~ 
JC.hcmc With 2 bloc.k~ p~'l' •d. thc:n It luck!. 
ofth<: mnin mcmOI)1 mtlpM tn Un:KCL 

" · (knoodm)oflh6=he 
b. (I: mod c) of Ute ~acl!o 

"- (k m.od 2<!) uf Uu:o .:nl!ltc 

d. (I: mod 2<!.m) of the cache 
23 llte Nawton-R.1phson method Is to be used 

10 fwd Lh" root t>f Ute equntlon f(x) • 0 
whero X., a !he inilinlnppm.rimalion and f 
is !he derivat~.., of f. 11te method 
converl!es: 

"· •\!ways 
h. Only if j'i~ a polynomial 

c. Only iii j{><<il < (I 

d. None ol'tbcnbovc 

2A. JAR (A. ll. C. D, E.. f) be o rolaliOJ:\ 
.chemc with the following dependencies: 

C->P. 1!- >A, EC tO. A >B. Whicb of 
U>e follow ina t• a key fur R? 

•• CD 

"· £C 

c. AE 
d. AC 

25. Which <If Ute J'oUcm ing is correct'/ 

n, B-u·ee5 a.re lor storing <lata on disk and 
B" lrec> :ll'c for main motuory. 

b. Rttnge quetics ar" fuster ou B" trees. 

.:.. n-trcc!l nrc fur rrim6ry in della! lind u· 
IJ'''" ""'for socoudnty indexes. 

cl. ·n,e lt~ij!lll or n 13+ lrec: :~ inclct)endcnt 
of lh<! numbcc• uf rc.:nrd•. 

This ctneslinn cunsist.S cof :35 (Twenty fhc) 
rnulliph.' dwir:t' ~1ucs1iun~ each curr~ in t.: : 
nurks. Fnr each c1ut~ion , "' options ar'' 
provided out of which one or more ore rorrK!. 
Wrll<' ALL tlw ~orretl clpUous for rocb 

3 uf'<) 
question ouly In th<· box proViat-.J fnr the 
quest il•n, In the <<'COnd ~ht't't or the ~~~~\\'Or bom 
('r.,;Jlt wtll bo ~ifcn ucc ly if ull aud unly the 
,•urrl'Cf upHmts :art! written. 

26. C'onsidcr IWcl .:vents l!t and F.: $Uoh lhat 
probiobillt) oi'E,. PrfE 1 [ - 1'2. prob4bilily 
of E, Pr[E:] = 113, ancl prnbnbility elf Et 
and E,. Pr[F., and fh j = 115 W~ich of the> 
fi) IJowing slJltt:tncnts ~ ,..., lt\lc? 

• l"'fEI 01' F.: J i~ 2/.3 
b e\ <lt!l~ ~. lind l'2 llr~ i.ndep•mdenl 
c. P.ven~>t e, anti H: nre ncJI intlep~"nrlent 

cl, l'rt'E,. ~ = 415 
27. '1\• n girl,, hn••e picked I() t'Oseo. 1 S 

.,11\nower.~ ancl 14 dnflcxlils. What i~ th~ 
numhcr <If IVoy~ Ute~· l!.:tO J.ivillt Ott 
!lQWct'S umo.ngsl Utemsch•""? 

28. 

29. 

30. 

a. 163S 
b. 21\Hl 
c. 2( .. 10 
d . None of lite nbove 

l,et I. be a set with n relation R which i.< 
lronsiti"e, anll-.symmeh'i~ 3nd reOesive 
and l'or nny two dements u. b: L let th ~ 
least nppoo· bowtd tub( a, b) oud Ute gn:at.t:<t 
lower bouncl glb(,o. h) exist. WMch ol' tlce 
fll llowing i<i >rc ttu;,1 
a. t. i~ t1 pttset 
b. t.. ts :o lwcolc•n nlgebru 
c. L L< o lollice 

d. None of the above 
If Ll is n c(lnt,;,t free lnngoogc and U aJ 

o regular longuoge which of lh<> following 
is/ore false? 

a. l. l-L2,. not context free 

h, L l , 1. 2 i~ eontestlm 
c.. L 1 i.5 context free 

d. -L2 i• r<:gui•J' 
Given lltc PJ'08-I'tunm.uls cons(rut:ts ij 
... ignm"\1. ii) fot' loops whc"" !he loon 
t>Orntpeter ll:)Onot he chonged Wtlhln !he 
loop iii) If-then-else iv) forwlll'd go to V) 
otbitroty !!O to vi) non·rccur;.,ivc prooodut<: 
coli l'ii) r01:nt'liive pmecdure'fundion call 
\iii) repeat loot•• "hie)! c(ln~tnoct~ will you 
no• include in a programming l•nguoge 
~udt tltDl it should he )lOssiblc 10 program 



3J. 

]2 

33. 

the terminates (i.e. balling) funclioo u1 lite 
st~me progmmmin!! lw1gunge. 
u. ii). iii). iv) 
b. v). vii) viii) 
..:, vi). vii), ••tii ) 
tl. tii), vii), vrii) 
Pm· U1e sch.:dul<l gi ''''" bcltlw. \\W~b uf tltd 
follllwing t$ crtrroo~ 
I a-dA 
2 
J WraA 
4 
5 
6 
1 a-dB 

_ _ 8 

'WraB 

a. This schedule is serinlisable und cnJl 

OC<JIIr in u scheme using 2PI protocol . 
b. Thi$ J;clle<lule is senali:stJbl~ but c.mnot 

.,,-cur in n schun1o m:ing 2PI, rrot(>l;<~ 
c. Tlu~ <elw<lttle is not scrialisablo but 

cnn occur in n sthcmc using ll'l, 
ruotocnl 

d Tllis schedu le i$ not scrinl iSIIblc nncl 
(.:.U.nnOI occur in a ~heJUe hSnJg 2Jl (, 

prot ~>Col , 

C<msider tbe S(~telll:t R = (S T U V) uud 
the depcnden"ics s~-r. f-t-U. u-.v and 
v-.s. Lel R (RJ nnd lU) be a 
dc:composillon sucl1that RJn lt2 .. 0 . The 
dcc.omposttJon is: 

n. Not in 2Nl 
b. ln 2NF bulnol Ut JNI• 
u. l11 JNF bou ""'in 2NI· 
cl, lu both 2NJ' sud lNI' 

con,;dcr '"" t'lTCU it ~hown bclow. In n 
oenulu slilltdy ~tale, the line Y i~ 111 · 1· 
Wbnl 11n: tb.; possible v:tlu;:s 11f A, B.. uud 
C iu chis s tate? 

A~ 
~~ :r=D--

11. II - 0. fl = 0. C - 1 
b. II - 0. B - l . C- I 
.;. A~ J.B =O.C = I 

d. A~ I . B =I . C = I 

35 

36 

J7 

38. 

4 ol ll 
Whlcll of the following sets of 
compotlcnl(s) i>l'ore sutuci~ni to 
hnplem<mt uny arbitrary bo..)lCilll function'? 
11. XOR g;ll.es, NOT gutes 

b. 2 to 1 mu ltiplexors 
c. AND £Illes. XOR sates 
d. Three-illput gmes that output (1\.B)+C 

for U1c inputs A_ B. and C. 

A multi-user, multi-prooessing opernling 
·~stem cw1iH>l b" tmpknll\nted (lfl 

hnr,Swnrc I hot docs not s11(U10fl~ 
a Address tronslillioo. 
b. DM/1 ft>r di$k lriln$fcr. 
e. At leastt"O modes of CPU execution 

(privileged und non-pri\ileged). 
d. Domand paging, 
Which of the follo"i ng isi11N odvnntages 
of vfrwal mcmo!Y'I 
a. Post"' uceo.~s 10 "''-'"'OTY '"' rut 

ln1erag~ 

b. Processes cun . be given protcctc<J 
nddress ~p:lCCS. 

c. Linker can U..~ign tiddr<:<lS..s 
independent ofwflcrc the progrnm will 
bu loa~e<l io1 r l•y*cal roeonory 

d. PrOI!rtutL~ l»rgcr than t~e. physi.::tl 
ruc.r110r}' si7e c.·u1 be flu\, 

Wbich Qf the follcm ing a"tinns osl:lre 
t)l)'l!Cllll)' :tor pecfomo~'<l by the operuting 
S)'Sll:-IU wbcu swituhing cautc.xt (rOIU 

j)I'OCcss A to process B'l 
n. Sal'ing current t-egi$t<lr ••alues oud 

rc.~t<:>ring <:a v.:d register ••u l u~ for 
process 8. 

b. Changing address translation lables. 

"· S""Ptling out Ut" mentul)' illl"l!" or 
process A l() lbt dtd( .. 

d. loV"dlrdating Ute translauon look.-uside 
bllflilr 

con.~ider lhu Ji:lllowins p!Cl&1'3.111 in u 
langu<~g<' diu! has d)'nllmie s.>eplng. 
-7: 10111; 
, "' , • .libow', 

..,.. .... (E);-.t 
pn , e.-11; 

-" :nol; 
........ :- 0.1~~­

..... 1( ;-0.25; 
a-. ...a; 



39. 

40. 

41 

44 

'Then tlte output oftlt~ pr~ram is; 
a. 0.12$0. 125 

b. 0,250,25 

c. 0 25 0.125 

d. 0.125 0.25 

'T'ho nwnber of toke~ls itt tb.e Fora'Sit 
~tatement DO 10. r = 1,25 is 
a. 3 
b. 4 
c, 5 

d. None of lheabov!! 

A grammar tlu!t is bQtlt left 1md right 
recursive for a non-tenni.nal, fs 
a. A.mbignonR 
b, Unambiguous 
c, rnfo1Dla1ion is not sn:ffident to decide 

w hether it is ambiguous or 
unambiguous. 

d, None oflhe ab(lve 

The ntunber of .fill and h.alf.add.ers 
required to add 16-bit nwnbers·lS; 

a. 8 half..adders, 8 full-adder:; 
b. 1 half.adder, 15 full'adders 
c. 16lt.alf-addcrs,.O full-add('f.S 
d. 4 lmltadders, 12 fnll-adders 
Zero has two repl:lisentation.s m: 
a. :sign magrutude 
b. 1' s complement 
c. 2'• complement 
d. Nonlloftlu~above 

RAID oonfign111tions of disks are used to 
provide 
a. Fault-1olcrnnce 
b. Hlgb speed 
c. l~iglt data densi ty 
d. None ol'tlte above 
.... mmgc the follo~ configurations- for 
CPU irl d~asing (lrder of operaling 
8peeds; 
Hnrdwired controL vertical 
programming, 
rnicroprogr3lrunirtg 

mtcro­
horizontal 

a. H.urdwirecl t<lnb:i:!l, vertical mi~-ro­
micro-programm:i:ng, horizontal 

prQgrammins 

45 

47. 

48. 

5 of9 
lr. Hardwired control, hotizontal nu'cro-

progratmuing. vertical micro~ 
prognmnni.ng 

<3. Horizontal ru.i.;ro-programming. 
vertical lluc.ro-ptogtammulg, 
ltrudwired control 

d. Vertical micro-prognurunutg, 
J1orizonta1 ~micro--programming, 
haidwirecLoonlri>l · 

The mlnimnm nmnber of record 
wovements reqrured ru merge fiv~ meB A 
Cwith 10 record$), B (wW1 20 re<.'Ofd). C 
(with 15 records), D (wil:lt 5 recol\1s) and E 
(wiOt 25 records) is. 
ij. 165 
b. 90 
c 75 
d. 65 

lfT 1 = 0(1.), giw!lte correct tnatclllng for 
I he foll11Wing, pairs: 

a. M-W, N-V, 0 -U, I'· X 
b. M-W, N-LJ, ON. P-V 
c. M-V, N-W, 0 -X,P-U 

d. M-W, N-U, 0-Y.J'-X 
Tlk! muin difference(~) between a <':ISC 
Md 3 RJS C J)COCCSS()f is/are that a USC 
pr:ooessori:yplCIIll~ 

8 '. .hns rower insDltclfons 

~- hn• l~wer addressing mode~ 
~- has lrldtereg.ster!< 

d. ig e>Jsler to impletno3llt 11si.t1g hard-
wired contn,l logic 

A certaiu ptO<Jessor sttpporU. or~y dh" 
i.mmedlate and 11tc dire(\£ addressi.ttg 
modes. Wllich of Ute foll !11\~ng 
lliQgramming language reatorel' cannot be 
implemented e>Jt this processor? 
a. Poinle<-;t 
b. Am!ys 
c_ ReCQrds 
d . Rerorslvc prooodurcs ·with local 

V>liil1 ijl es 
Constdt!l' tiLe> fQ).lowi.ug C fuuctlOIL 
dTtni!ion. 



} 

tf((a::-b).U:(c<b))-11; 
d. if (a~b)-TIW(a.c.li); 
b ,.._, Trial(b.a.c); 

' fbo funcuoo Tnal: 

u linlls-tllc ma"unum \ll'll, b. lltldc. 

b. fin cis the mmlmum ol a. b. and c 
" · finds th~ middle oumoor of a. b. nnd c 
J. None orthc nbovc 
WhiclJ or tbe following i'II'O"" C{lrri'Ot? 
o. An SQL querv outomoti..Wly 

I• ' d I' ' "JntmOl\lS up 1Cali!.'> 

b. An SQL que!') will nol wor~ lf tber~ 
ore ni> m\l~xus lin I he. nil a lions 

c. SQL f"mlllS umi bme nnmes lll be 
repeated 10 l'hc same relnJJon 

J. Non~ of lh~ abov~ 

SI!CTION· 8 
This S<•clion cun•i sts or T WiiNT' qUI.'S tif•n.~ ol' 
FIVE m arl<s ('11d1. Al\'Y FJ.FTE.BN uut of th~m 
h~,,,. to ''" anowen•l. If IIHJ I'<' nuiJIIJ<•.r of 
qu('stions is attcnqnro , S<'<lre oiJ' th.- .answers 
not to be C\'aluatro, ~lsc only the 6rst 6Itcen 
un~Jr<""CI. !lnS"'ct~ wUt bt c.onsiderLoc:l .. 

51 
I. Mr. X claims the foU<millJ.!. 

I r o reluhon R 1s both 5\'llunetnc and 
tranSilltJc. Ulcn R ts rellc~\·o. For this. 
Mr. X olTetl! tho< following pro<JJ 

~rrum xR). usi1•1! symmetry 
11~ get yR) , Now becuu,•e I~ i~ 
iransilivo, >tRy and yR.'< lo!l~tltor 1mply 
s.Rx. Tbere(oN, R is relh:slv~· 

llricrl y point out tho J111w 1n Mr. X's 
r ron[ 

(3) 
2 Give an e:wmplc of a rclatino R whkh 

i,o svmmetric and lmnsiii\c but 11()1 
renc":xivc. 

{2) 

52. t.cl (i be o !init~ group und 1-1 be a 
snllgronp of G. For 11 eG. de fi ne ni-l 
luh l hell I, 
a. Show that !nHI - Ill 

h ut 1J 

( J ) 

h, Shnw thut [or "'vary pair or ~l .. nNnts 
u. beG. either ui·J ~ bH or ul-111ud bH 
ure dtsjoinl. 

(2) 
c. U~ tlt¢ above lo aq;u~;~ that Ill¢ ""le1 

of li owsl div1de I be order of d . 
(2) 

53. L.cl 0 be o connected. undl reeled gl'flph. A 
cui· m (j 1$ a set <'f edges whose Nmovnl 
results in 0 bem& broken mto IWO or mor<> 
cumponcuts \\bicb !U'\:. mH conuccteJ with 
cnch otbcr The srLc ut u cui is cull~d n;; 
oardtna1ity, A mco-autfl i'G ts n cu11n Ci nf 
mininJIInt cardirntlitv C.:msidur th.: 

54. 

Jollowing grnph. • 

A E 

F 
a. Which Ul llle. Ji:lllo\Ving sel!l of cdp,cs is 

h Clll'/ 

II) I!A,.B).(E.I' ).(fW).(A.I!).(A,l)) I 
(11) il B.D).(C,F),(A ,B)I 

( J ) 

b. What 1• the cardinallty llf u mm·CUI in 
lhis gmph? 

(2) 

e. Pmv~ lhiU if 11 t')nnecled undirec.ied 
~mpb G with n. vertiue~ ha.~ n nun-<:111 
llf cMdinnlity k. then 0 hus ut leu.•t 
(nk/2) ~dgu~ 

(2) 

n. Giv~n ~lnl A IS rogulor und A u B ts 
regtllnr. d<l~~ 11 fo llow that H 1s 
necessarily 1-egular'l Jusul) your 
tmswl!r. 

(2) 

b. G1ve11 two tiuih> uulomoltl MI. M2, 
t)UIIi u~ un nlgOfiUllll Ill decide if 
l.(M I )!;;L(M2). (note: strict subset) 

(3) 



55. Sllow thal the ltmguagc L•(.ml'l-'ej!l,t)• 

ruuJ e: is u tcnniJtal fi:ymbol J iti oot cOJUl'\.\1 

i'r('C u ~ ~ nOI ()or I 
( 5) 

56. l.cl A be an n n matrix web th•l the 
clcmo11ls 111 each row110d each column arc 
nrm11gcd in asccoding onkr. Draw a 
d<oc.ision lrcc wluch finds 1 ~. 2"4 nnd 3•1 

Rrnnlle~t elcmettL~ 111 minnnum number of 
compariscms, 

(5) 
57. Lot svnt1lcstzcd attribute ~give tbc ' 'aloo 

o( tbc bio•rr number I!.Cncmtcd b)· S m tho: 
following g1•nmmur. For ex:1mple, on input 
J(Jl.IOLS.••al - :5.(.:25. 

so+U. IL 
l-+l8 18 
8~0 11 

Wrile S-uUril>uled vulues wrr.,spc)lldi ng lo 
tmch of lht pfl)ductiOIIb ln lint! S.vul. 

(5) 

58. Suppose we hllvc a function IIALTS 
which whL'll applied to any urbilrnt) 
rulliltion I tllld it~ urguments ,, Il l S:l) 
TRUF It' t•tllction f terminnteN lor I hose 
atgumenls :mJ FALSE othcn1isc. 
Example. Given lhc lollo\\itlg llmction 
rlctini lion. 

.59. 

FACTORlA I, eN) II· rN - fll THEN l 
ELSF.N•FACTORJAI, (N- I ) 

'l'b••n HA'LTS(l'ACTORJAL -1) - rRUE 
uud l JAl.TS{IiACTOlUAL -5) =FALSE 
let liS dc.ftuc the funCIIOII FUNNY If) = rr 
HALTS(fl) TllEN not(f!l BLSE nmE 
n, ShQ\1 that JIUNNY terminates ti)r ~11 

functions f 
(2) 

b. Usc (a) lo prov-c(by coutmdic~ou ) that 
it I.;; uol possible toliavc • ftutc tion like 
1'11\L 'l'S whtch for <trhimuy functio~ 
nnd inp11ts su~~ ll h~ther il 11 ill 
t<nllinalc un thsl lnpttl or t~<il 

(3) 

n. Consider U1c following algorithm 
As~umc. procedure A and procedure D 
uake (l(l) and O(lfn) unit of time 
r•'>l)COiildy. Derive the timu 
cowp!Mit) 1>1' tltc al!!.oriUull in 0-
uotntiorL 

fiU 

7 of!J 
(3) 

olf!orii/IM wllat(11) 
begin 

tnd. 

l{n • J W,. t:t>U A 
e~IH-gln 

wllat(,.J); 
oal/8(/1) 

ettd 

h Write u constant tim<: ~lsorthm 111 
insert u 11ode wiU1 dalu I) ju~t hel'ore 
llle node wii.IJ addt¢.>> p of a smgl) 
liuk.:d list, 

(:!) 

"· In" bi1t1uV lrl!e. u nil nodo is cletin•d to 
be II nod<- \11th 1 "h1Jdro:n. lJse 
i nduclion on the hdght of the binar) 
lrcc to prove thllt lbe number of' full 
nodcR plus one is cq1111l to tbe numhcr 
of kuvea. 

(J) 

b. Dmw the uuo-beap thal resulis Jioua 
iusertion of the following elements itl 
order into an initially empty rrun-bcap: 
7. 6. S. 4. 2. '1. I. Show lh~> resul111llcr 
1 h~ o~l~tion ..,,. tlw root cyf this h<>np. 

(2) 
til . All itmruclioo pi)X'Iille coosfst• of -l 

stages: Fetch (F). Dccod~. opur~~nd field 
(D). ll~~clth> (E). and Hcsuli·Writc (W), 
!'he S h1~tn1~lions in 11 c"rlllin in•tn..,tion 
sequence need lb~se •tol!e~ lor Ilk! 
ulfl'Ctellt 11UJ1lb~r Of .:lock C)'Cies 8b SJHJ\\U 
by tho lnblc b<:lqw 

62. 

..,_., ___ .. - r D • w 
I I • I I 
2 I l l I 
J • I ) 1 

• I • 1 ' J I 1 ' 2 

find tl1e n!lUlber of l!loc~ cycles ueedeJ 10 
pcrfo l'r1l th~ 5 fnstruNi ems. 

(S,l 

~~ Show U111t the lbm1lllo 
[(- p v q) => (<! = P)) is unl u 
tautology 

(JJ 

b Lm 1\ be n lHUWiogy 1111d b be n:ny 
other fnrmul a Pmvc thnt (A v B) is n 
tuulolngy 
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(2) 
Whnt w111 be the output or 1he lollo\\~ng 
program as.~umang thai !1ill1lmeler p:tSSing 

t i) C(ltl b~ vplue 
I til call by tcfer.:n~c 
IIIII call b) copy restore 
pnc ' a _f(-.y_,ak 

..... ....,,:-,.1:•:--...r 
· e .:-J: b ~~ 
P(~o,a)l 
.,n. (a) 

(Sl 

Con5Jd<~" the £ollow•nt> ['ascal progr~m 
>lrel~ton. 

, ..... 1011( ... ): -.... ... : 
P "...,.. ,., .... -.rn••"'l; 

..... l _ ... ~ 
~ 

:~ ... 
-': 

f"OC ... 'Il~.-l: ...,... 
_ ... : .... . ... . . .... 

piOL:darr q,aort(._ ); 
-t.v . .. ; ,_ ,.,,. ...... ~ ... ) .... 

- lj . .. .. ,..,. 
.·• . . . .. 

... z- ..... Y • .• :. 

-A»w:n~ that at u given pOllll in time 
d~ring program ~~ecuhon. followmg 
fJrocedurel> ure ucu•e son. qson( I. 9). 
qsont I, J I. pnrtmml( l.ll. exchnngei 1..31 
%ow snap~hots of I he runtime slack wo lh 
nc.eess U 11ks allcr cttch of the aorivnuons. 

tS) 

Cnnsider rhe lollowing progrnm fragment 
'" lhe lb..~mbly lang.uugc l)f' n cemun 
hypolhcticnl pro~ssor The pmeessnr hn.~ 
three geneljll purpose rcgostcrs R I. R1 and 
R3. Tbe meaniotgs of the instruetio~ nre 

() 7. 

H u1 '•1 
sho\\n by comment~ [stanlng withl after 
th~ instn.ctions· 
it OG' lll.-11 t..-.._I _,Q. _. ............... ,III._, ...... 

II; r. ~,.,..,., ....... ,t 
NOV ll. U~~~flltU •'U 
... a.t • Dki ... 1.1"' • • 
DtL.IU W11111iAa•-,' 11t. 
OCI' 'll, • • ,..,.. .. AJ .......... ""' .. """"" .......... a v , J.~., .r..-. • ...,' 
IHC K1 ; a--IUkfl' 

1/ .stll.. aJ 5Wf\ ~ k.l "' I all~ 
NI'"'C '-11-liii ..... X • 

a lmtlally. Rl. R:!. nnd RJ contalJI the 
'~i ll!l'S S.. 0, und 1l rospecti \'Ciy Whut 
urc the linul •a lues of R I nud R3 when 
COJliTOI reaches l~ 

12) 
b. In gener..1l •t' kl R2. and IU •niliaily 

oonlllfn thb val u.:s n. 0. and 0 
rcsp~cu' ely wha1 1s the linnl value or 
RJ when tonirol rco.chc.s 1.'1 

t3) 

~·gn o.1 K ~ 12048 locauons. e:)Ch 8 
bit 1\ ld<t me mol) •-ys1em mapped .al 
addres.•cs 11000111, lo (1 7FI')u1 for ll.c 8085 
processor usong rllur 11( 4 noemorv 
chops. Cnch <Jf' lhesc c~ips h11.< 1ho 
follo''l"l! s1gnal pons 
I CS (Chip select, dam lines arc on I ugh 

Impedance stat~: \\001\ IllS I) 

~ RD (II ft>r read ~rernttOIJI 

3. WR (0 lor wnrc orerauonl 

.t. 11._ A"' A ( mpul address hn~s. 1\, " 
the lcm.i siguific:1111 1 

S. 0. , D1 0 ! 0~ tb1·drn:rtoonnl dmn 
hncs, D, IS 1l1e leu.<Lsognri'icanl) 

\51 
II certblll ccunpulct sysrcon has the 
Sllgonenled. f)B&JMI! arcltiiCC\Ure 101' vor10al 
JllCil'!Of Th~ IIMTIOI'\ l~ byt6 uddNSSUlJie 
· llol'h vonlltll ami physical address spaces 
con1nln 216 bytes each. The vcnulll uddJ-css 
:>pn~e i ~ divided into S non·fi\'Crlnppmg 
l'qual si~e l>lli\lllenas The memo1y 
IJ1llongemonr unit (MMU) IIIIS n hard"ure • 
~gmcm table. e~ch cml)' of '"lueh 
ctmtuins the pl1Yjicnl ~ddre!<.< of 1he page 
lahk for lhe segmem Pnge 1nblts are 
stored m the mnon memoo:y nnd ~on.~~~ of 
2 byte f><igc table entnes. 
a. Whn1 IS rhc m1mmuru pnge sf~e in 

bytes .so !hal rhe page lablc ror a 
.scg1nen1 reqwres ~~ 10051 one J:>age to 
<tore il7 l\s$ume !hut the IXI&e si'lc Call 
only be power of 2. 



!iS. 

(2) 

b. N•lll' ~UppOSO llwt tbe pll£e SIZe il; S 12 
bytC'i. II is proposed to provide • 'I'LB 
(tmostntiou look-nside lmlfer) lor 
~peed[og. lip address traoslntiou Tbe 
proposed TLB will 1>9 capal.>lc uJ' 
ste>n nJ.t pa,ge Wble entnes for LO 
roe<:nlly rererenecd - orlual pages, Ill .lJ 

ru.1 cnche IIJUI will use the d•r~<>l 
mappmg scheme. What JS tl1e uumlx:r 
ot' "'!! bits tbut wtll need lobe 
a~<ocinted \\llll eaoh cuche euuy? 

10 
o. As.'tlmc tbal cnch l~•go table entry 

conrolns (besid~s ll~ter iufonnation) I 
volfd bit 3 bits fnr p.1ge protccti~'ll and 
I dirty bit. I low mall)' bits arc avnllablc 
in n puge tuble entl) lilt s tmiug dte 
aging. inlimu;Uiou ibr tl1c page'/ 
A-';sume 1 hull he J'U,Se size i~ 5 t2 i'll'tC~. 

<2) 

~. /1 ccrmiu rro~u,;S()r "'"'"des u ''W~I 
and scr i nstructioo that is used 1lS 

f(lli!\WS. 

TSET register. flag 
Titis i.nslruction atomically C()rles tlog 
m register nod solS !lug Ill I, Give 
pselklo- code tor Jmplamenting the 
cnuy und exit code 10 a critical regmn 
usmg this inStructhw 

( 2.) 
b. Consider the r'ollowiug •ulutiou ttl the 

produeer•cl)nsumer prnWum ll>lll!l u 
bull'er uf size 1 ~11me That the 
initiul YOtue of Ct)Un! i.~ 0. /liS. • a~~tlme 
that lhc testit(ll of ooun t and 
assigUJilcut Ia count are utomi~ 
•lperuli()n'-

Po I 

c 

~~.-............... ; if- -·---. ,.... .... ill ~~oAr; 
~- ·; "'*-"<c--.); ,.___ 

. 
""-' , _ _ 0 .... ........ . ........ ....-;, 

-=- -~ 
~ 
Co -.: ,. .... 

Sho» thnl in this rolution it is possible 
lh>~ IJ<>th the rmce~sCI< ure ~lcepin!' ut 
the S11mc tim~, 

(J ) 
li9. Ctllt~ide.r u B-ue~ with degree Ill. that i11. 

fbe number of children. ll'. ot' any inlenuil 
node ( C)(CCJll the J'OOI) •~ such that 111 S e $ 
2m - I. D<:rivc the moxon1u01 und 
moninmm number l'f records in the lear 
nodes ror sucb a ll-lrcc woth height h. h 2: 

I (AsslUne tllnt tlte ront nf '' tree 1s u1 
height 0. ) 

(5) 

70 C11nsid~r the ~c1 of relations 
EMJl(Emptoyec-no, Dept-no, Employee­
nome: Snfory) 
DEPT(Dcpt-no, Dept-name. LocnJinn) 
Wl'ite 1m SQL query ill' 
u. Flud all empl(lyee tlumes '"ho 'Wrk. i'u 

Jcpurtment<; loc.utcJ 111 "Culcutm" nnd 
Whu;c '<lllury ts greater than Rs. 
50,000 

(2) 
b. Clllculntc. liJ1 erteh deptlrtmcul 

number. tl•e uuuJ!Jcr 1>1' cb!Jllnyees with 
u $!llury grc<11er than Rs. 1 ()(1.0()0. 

(3) 




