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COMPUTER SCIENCE & ENGINEERING II 
-c::===-

SECTION A 
This ques1io11 consists of TWENTY FIVE sub
questions, I to 25, of ONE mark eJtoh For ench of 
the sub-quesli<Jns. four nlt~mati 1 es. A, B, C. and 
D are prO\'lded Choose the most apprtlpliate 
alteruati' e and darken tiS bub We on the 
OBJECTIVE RES-PONSE SHEI:.I (O~S) agmnst 
lite oorrcspouding sub-question number using ~ 
sofl HB pencil. Do not dark.an mor~ than one 
bubble for any sub-questio11. Do not use the ORS 
for an) rough work. You may use the Ans\\ cr 
Book (last few ·pages) for uny rough work 

3, 

-1. 

1:lte mnk of the matnx [
1 

' ] is 
II U 

a -1 
b, 2 

c. J 

d. () 

rhe tmpel.otclal rule for Integration gi\ es 
eJ.acl result \\hen the integrand ts a 
IWh nomlal of degrt;e 

a. 0 bul noll 

b. J bUt nQlO 

c. t) or 1 

d. 2 

Tbe solutloo to the recurrence equation 
T(2~)=JT(~<-Jl+ I , T(I)=los; 

a 2~ 

b. p•·t - I )12 

c. 3t"l!: k 

d. 2"'"' k 
The trurumwn llwnber or colow·s requi IW 
to colour the vertoccs of a cycle "ith n 
nodes tn such a way tbat no two adJ acent 
nodes ha' e the same colour Is: 

a. 2 

b. 3 

I! 4 

d. u-2[nl2] +- 2 

s 

6. 

1. 

8. 

In the worst case. tbe nwnber of 
compansons needed to search a singly 
l-inked hst of lengih n lor a goven element 
is 

a IO!l11l 

b n/2 

c. log_,n - I 

d 11 

Whocb of the followmg 1s true'/ 

a 'The s~t or all rnuooJnl negathe 
numbers fort11s a group under 
muluplicauon. 

b 'The set of all non-singular numices 
fonns a group under multiplication. 

c. 11te set or all matrices fonts a grl)u_p 
under multo plication 

d Both B and C are true 

Tite language accepted by a Pushdown 
Automaton In 11 lu~h the stac~ is limited to 
10 items is best described as 

a. Cont.ext Frllil 

b Regular 

c. Detemtinistic Context Free 

d. Recursil e 

" l.f X rheo Y tonless Z" is represented b) 
which of the f!lllowiog fonnulas ut 
propositional logic? (~-;• is negation."/\ .. 
is eonjwtction. and ~~~ is i mpllcation) 

<L ( I\~Z}4Y 

b QC'\ Y) - hZ 

c. X~(YI\~Z) 

d (X-tY) II.....Z 

A de1•tce employing fNTR line for de,•ice 
Interrupt ~uts the CALL Instruction on the 
datn bus "'hile 

a INTA is ~ctive 

b HOLD is active 

c. READY IS active 

d None of the above 



I 0. lJ1 8085 which. of I he ibllowins mo,LUies 
tile program coun ter'7 

a Only PCLIL ins1rUction 

\}, Only /\Db iJ••IJ"uctions 
e, Only JMP and C:AL[., instructions 

d. All instructions 

11. In serial data trausntission, W<!r}' byte of 
cllll:n is padded Wi~h a '0' in the heginrdng 
artd t~u' or two ' l's at Uta end of byte 
be<;ause 

a Rccci vcr is to be ~ynchr01l1zed for byte 
l'eeeptioJt 

b. Receivtll' recovers .lost '0'~ ·and '.l's 
from U1ese paddoo bitS 

c. Padded b1ts are useful ll1 parlly 
' compntatlon 

d. ·None o-fihe ;~bow. 

12. Minimum SltlTt or pmd.JIGI e;qnes•1,,n fGir 
£tw,/(,y ,z) shown in l;;arnauglt-map below 
is 

13 

........ "" .. .. --" --"' 
; 0 1 I 

0~ ... . 0 
J[ . .. _u 
10 LU J 1 

3. l'.Z + Y'll 
b. xz"' + Z:.'C 

c. x"y+zx! 

0 
' I 

• 
• 

d. :Non~ ol'lllt' noove 

Whh::h of l:he following i~ ne1l ;t fnon (If 
menml)"l 
a. instruction cache 

b. instruction n>gihlcr 

c. i-nsiJ"udion opcode 

d. h:umlationlookasldebuffcr 

'the decimal value ().15 

a is equiv:llent to Hte binary vill:ue 0. I 

b. is <1quivsl~l. to the biJJatYvatuc 0.01 

c. i~ ~quivalent ILl the binmy i •altle 
0.001 11 " ' 

d. caJUIOI .be .represented !?Iecisclj• .i.JL 
binary 

I ~ 1 he 2' s com pi em~rtt represenlnlion ,,f tile 
t~e<;uual vatu~ - LS l$. 

a I 1 I I 

l>. Jllll 
c, H 111l 

d. 1 ()001 

2 of 10 

JG, Sign extm.<i.on is utep in 
a. Jloatingj>Oint multiplication 

b. signed 16 bit integet·addiliou 

,; atithmericleft shift 

d. cooverting a signed iJJteger from one 
size ro unother 

L 7 tn the C language 

a. At mo~l one a~tivation re~ord. exists 
between the- current nclivatfon record 
and the activation record for flte main. 

b, The munber of activution records 
betweett the current activation record 
and U1e activaHon l'eCOrd fur the main 
dllJ>end< em the achoal Jimction calbng 
seqoert~e. 

c The vilability of globaL v;uiables 
depends on ihe aotual function callins 
sequenc'<!. 

d. Recursiorl reqllires lhe ac-tivation 
.record for tlle ~ecumve func.hon to be 
sav.ed. on a diJTerenL ~tack before. the 
'J'e.cw-sive function can be called, 

18. Tim results returned by limctiotJS w1der 
value·re>~tl t and reference: ymrnmeter 

L9. 

' J.!llSsmg con:vennons 

a.. Do nol dilll<r 
b. D.i:ffer in the presence ofloop!! 

c. Differ iit all cases 

d. M>tY dilfer in the presence of 
exceptiQns 

Rclatiun R with an associated set of 
functi<Jnal dependoncies, F, is decomposed 
into BCNF. The-redundancy·(al'i~iug out of 
functional depentlenciesj in the resul6ttg 
set. of re.labon$·i& 

a . Zero 

b. Moxe tban ze~:o but les~ fhan that of m 
equival1.1nt'3NF clecOll1jKISition 

e. Proportional to the ~?..e or)?'" 

d. lndetermirmte 



10. WiU1 regard tel !he expressive power ol tho 
tbmml relational query lnnguagcs. wlu~h 
or lbe ll!IIOII'inA Sllltements is true'/ 

11 

21 

23 

24 

25. 

a. Re lational nlg.cbra i; more puwcrful 
than relntiunol colculus 

b. Relational nlgebro bas tlte same fX>Wer 
.as rel<iUonru .:-alculus 

o. Rclruionol uJgcbru hu..~ tho $imo power 
os snfe relntionoJ calculus 

d. Nc)IIC or the above 

In 2·~ tnntplemcnt ntlditit'll. c.ivarllow 

a. JS tlaggcd whenever thcr~ 1s cnrry tram 
sign bit addition 

b. cnnnoi o~cur 11hcn o positi1•e vnlue 1s 
added to n negum·e vulu" 

c. 1S ila!l.Scd when the carries frou1 sig1• 
bit 1U1d prevmus bitmatoh 

d. Non" oft he ub<we 

Whtth '>f thll rolh:il'log scheduling 
algorithm.' os non-prcenlptivt'! 

a. R"llml R<1hin 

h. Jlorst- lu Fir.>1-0 nt 

o. M ulti.le1•el Quc:uc Scheduliuy 

d. Muhilcrcl Qucme $<;hcduling 11i tlo 
Fcedbac~ 

The optio1ul page rephw.erueot algorithm 
\Viii ~okct the puge thut 

n. I I ns not been nscd lor !he longest time 
in lioe 1~"''-

b. Will not lll! used tor tbo longust tnne 111 
t.he fullt(e.. 

c. Has bcon used leastnumber.)l'llnull!. 

d. Hru. beott used mtl.>"t number <If !Jmos 

rn I he absolute nddrcssi ng mode 

u. the l>persod is inside the 11\structil111 

b. the address of the operand is inside the 
iostructinn 

c. the register cootumlng the address of 
ihe operand is ~peel !Jed mside the 
tf\Strucuon 

d. the local ion of the operand 1S Implicit 

Maximum utunbi:r nC edges itt u n - uotlc 
uudin:ctccl gr.tpb witbuut sc!Cioops i" 

J ul Ill 
b. n(.n-t}l 

c. n-1 

d. tn+ I J(n)l2 

'nlis 'luestion conslsll'; or 1'W£N1T ~IVE sub
o)uestions, 26 tO M, oJ: TW(I murk.• ~·~"~•· f ur 
eadt of the sub-qud!tions, four ult.-muii••ff. A, 
Jl. C, and J) ••·~ prmideol. ChooS<' tile nu>St 
oppo·upriat<' uheru•li•·e wnd olurkeu it's bubble 
rut the OJlJEC rlVH RESPONSE SII E.ET 
(Q RS) against the com !SpOnding sub-qUC!Oh UII 
nutuloer using • soft liB p<~ocU. Do not tl:trk~o 
more than on•• bubble for aD) sub-question. Oo 
not u.o;e the ORS for any rough work. \ ' ou m O) 

use ihc An=M er· IJnok (lost r.,,. pages) l'or any 
rou~h wo~rk.. 

26. C<,~usiJer tbe folloWUli!- l"l!lC circt~~l whO$e 
input• ate tun~tions (1. l i. J). llllLi llulpUt is 
r. 

Givj)n lhnt 

r,< x.y:t> = ~(0.1.3.5 ~ 

f1(.'C.y,z) = ~(6, 71. and 

f(x,~·"l = :Er 1 .~5). 
f, is 

a. ! (1.4.5 1 

h. ~(6.7) 

c, ~(O, U,S) 

1l Nunc ol' the Hbuvc 

Con~idcr UJC folluwintt mulliplcwr whclU 
HI. f l. 12. 13 ll!l! ti;ur d:llll inpu1 Iii\"~ 
selected by two oddress fine combinntlons 
A lAO - ()(), 01. 10, II rospCelivcly und fi> 
the ' ' "'JlUl 11f the multiplcKM. EN i~ the 
Enable inpu~ 

• • ••1 , '- 0 -ll 

__ , 
D -._ 
AJ 

s 
~ 

Ill • 
The Junction f (x.y;z) implemented by !be 
above circuit is 



28. 

29 

a. xyz' 

b. X~ 
c. x+y 

iL None ofthe above 

Let f\A,B) = A' + B Simpll.Jied 
ewressiorLfor functiO!t n: f\Jtty;y),z) is 

•• x'"+z 

b. xyz 

a, xy' +z 
u. ]'fone oftl•~ above. 

What aro !11~ states of tile Auxiliary Cany 
(AC) and Cany Nag (CY) after e.xecnting 
tl1e following 80S5vrog~:am? 

MVI H, iDII 

MVI L. 6BFI 

MOV A. El 
A.P il (, 

a. AC =o andCY =0 
b. AC=I and CY~l 

q, AC = l Wld CY= O 

d. AC=OWldCY= O 

30. '111e Finite state machine dcscnl>ed by tllc 
following state diagnnn witlt A as starting 
state. where an ore Jabl!l is xly aud .x stands 
tor 1-bit inputand y s!)lnds for 2-bit ouq,ut 

a. ()hlputs Hu> s1m1 of tllll pre~enl untl lhe 
previous bits \l l%e in.put. 

b. Outputs OJ whanever tl1e lrl]lUl 
s"')uence conlaiTL~ II 

c. 011tpttts 00 whenever 1he 1-npnt-
sequence contains 10 

d. None of the above 

3 1. The pertbnnance of o pipclilled Jlrocessoc 
avffers if 
a. tl1e pipeline stages have dttfenmt 

delays 

b. consecutive illstmctions are dcpenrlerit 
on efich other 

c. the tnpeline Slltf!.CS s lmre hardware 
resourc<l6 

<I of l O 
d. all of the abov~ 

.n. lloriz.ontal microprQgrannl'clng 

a. doe• nol requfre u.~e ofsignnl decoder.. 

b. res•tlls in l.arger~ized mi.<.'TOimrlmcllon~ 
than vertical micrppcogmmmins 

c. os<>s Om! bit for enclt con1rol signal 

d. all of the above 

33.. Consider the follo1ting doolanlliOJt of o. 
l:w<'·dimensional an11y in G ; 

char a[lOO](IOO]; 

Assuming that the main memO!)' is byte
addressable and that the ·arrsJI ~ stored 
stllrtlng from nlemol)' address o. the 
address ofa[<I0)[50) is 

• . 4.040 

h. 4050 

c. 5040 
d. 5050 

34. The nwt1ber ofleafnodes .in a rooted b:ee 
of n .nodes, wifl1 each uode hav.ing 0 or 3 
chil<lten is: 

a. n12 

b. (11·1)!3 

c, (n-1)12 

d. (:in- 1)/3 

3.5. Collsider Ole foUowh1g algori llun for: 
se!ttclting for n given 1111ti1ber .~ ln 3ll 

unsorted array A[ L.n] having t1 ili.stinct 
values: 
I. Choos·e m1 llu•ifomJiy nl r3lldom !Tom 

l .. n~ 

2. If A(il = x 1111!11 Stop· else Colo .1 ; 
As•nnning that x ls preseJLI. ;,, t\. \'\'hal lij 
lhe expected.JIUU10er of compari.sQIJ.S m~de 
by the·algqr:ithm before itterminrLies? 

-a. n 

b • .n· l 

c. 111 

d. n/2 

36. The ru11ning tinle of t ho following 
algoritlun 

ProceLiure A{lt) 

If n <= 2 Tehm•(l) else t:elum (A Q .Jn l)); 
is best deS~<cibed by 



~7. 

3M. 

39. 

4(1. 

41 

n.. O(nl 
b. O(log n) 

c. O(IOi! to& n) 

d. Q(l ) 

A wcighl·bnlnnced lr<lC iJ. a llinnry tree in 
whi~.h for each node, the numh<T of nodcA 
in ~·e left ~ubtree ~~ ai le.-~•t holt' ~nd at 
most lw iee tho n umher of nodes in 1he 
right sublr~. Tho mnximunt possible 
heigh! (nwnblir of noclc. on the patu from 
the root to tho furthl:st leal) of •uoh o tree 
011 n nodes is best desoribed by which ol' 
the following? 

•• 1<\g. Tl 

b, lol!it'1 u 

"' lo~n 

d. los"l n 

The srua ll<>t fuiitd oulom>tiOn wWclt 
accepts the fnngu.1g1> {:< 1 lengdt of" i" 
divisible by J) has 

A. l ,, 1/tl<:il 

b. 3 s tates 

c. 4 ~v•tes 

d. 5 &lutes 

Wltich of Lhc following i~ true? 

n. 'lne o~>mple.menl of • 
l3nguage is recut'sive 

b. The complement or • 
enumernble bngunge is 
enumerable. 

rccursivel_y 
recursive·Jv 

c. The complernenl of n n:cur~i"c 
lnng~age is elth~;~· rec~r$ivu ur 
'"'"ursivcly enumer~ble. 

d. 'fbe complement of a conl~t-1'1-eii: 
lang.u!lgc l5 ~nt\!Xt-ftcl;;l 

l'he Nel\iOn·Raphson it<:rntion ,\(0 , 1 = 
(X,.'2) - 31t:ZX.,) can b" used to ~tllw tho; 

"'I'"' ti lilt 
:L X'l= ~ . . 
b. XJ=3 

• 
2 "' x-

d. XJ =' 
Four flt ir ~()in• ano IO>~ed ~imulllm~oli.qly, 
l'he pmbollil~ty lh:ot ut 1.,..,11 one head and 

(111G t:til lurn UJI i• 

-12. 

43. 

44. 

4S. 

-16. 

s of tn 
a. iJI6 

b. lrs 
c. 7/R 
d. 15,116 

·n,., binary rotation S = ~ \empty Ret) on 
set A ( 1.2,3) is 

a. Nelllter reflexive nor symmerrie 

b. Symmetric:. and rcflcxrve 

c. 1'ransitivo and rdle.xivc 

d Transitive and symmetti1: 

Tltc C language is 

a. ;\ cnnte:• t fi..e laQguuse 

b A context S<!1t$itive lunguage 

c. !\ 1'\!glililr 1ung.ullge 

d. Pa1·snbla fully onl.1• by a Turing 
lltJJCbinG 

To entuntc an expr~S!non w.itlwut any 
embedde-d functiCln CJlltS 

a. One stack: is enoush 

b. Two •t;tck... an: needed 

" i\.1! mnn) s~<•tks :tS the hti11Jll nt' lho 
.:.oq>r<o~.,iou t.ro.> ure Ht:ecio:tl 

d. A Turing machine 5 needed in Ute 
gau:ral c.ue 

0)11Qmtc linli.mtr can couse security 
conccrn.li bccG1J~c 

a. Security is dynam1c 

b. The tMih fot search.in8 dynath ic 
lihr•tie. i~ nor known lilt runtime 

~.:.. Link.in~ is inst.<Curc 

d. (.'ryplqgraphic prpcedures are not 
ayillableJor dyn•tni>.l linkin.g 

Which combination of the foll~wing 
fcaiUr<ll< wilt sufliL"' to characteriZe llll OS 
us a <ltUI!iprugr:onuned OS? 

l~l }.•lore I han one progrAm mn.l' be loarled 
into ntain memory at the san&e Limt: for 
t:."t-eculion. 

(hJ lf a progmm woits for ct."flam events 
~uch •• TJO. nnother 111'(1!!1':!111 ls 
immediately scbeduled tbt- execution; 

\c) If t.hc ""ocution of n progrnru 
lcnnlnatCll, anotlter progr<1m ~ 
immediately scheduled for exe.::nlmn 



n. (a) 

b. (a) and (bJ 

c. (n) lllld (o) 

d. (n). (b), nnd (c) 

47. fn Ute intlll.~ allocfition scheme ofbf<>O~s 111 
u fife. lite mnlillnuot poss ible •izc of lito 
Ufe dcpcn'd• on 

a. the size (J( Ute block•, Bnd the •i1e of 
the uddr011~ of the blQck.~-

lL the number of blocl"l used for tho 
index. and the s1ze of lhe blocl;.s. 

~- lli.: •izo of tltc blooks, lhc uuml)or of 
blooks rued for the indelc nnd lhe '"'" 
ol' the n(!dre.• ol' the l?lool;.s. 

tl Non~ of die ubuve 

4R. , \ 13' ·lrte index i• l<1 he buill on the N:nne 
ahnbute of du• relation S'l llOF.N'I' 
.'\ssume tltPl aU student names are of 
l..mgtb 8 b)~CS. <fJSk biOO::J<s tli'C of StzC 511 
byte>, nnd indelt p<>inl~r.< nr~ M ~;,._., -1 
bytes. Given Ibis Kccnmio. whot would be 
the hc~l ~hoice of the tlegn:e (i.e the 
nu111ller ol' pOint en; per node) of th~ R '· 
lrtlu'/ 

"- 16 

b. 42 

c. 43 
J 44 

4!1. Roh~ion R is dccompo""d using n set of 
functionnl dependencies, F. and relnlion S 
I$ dCCOmpQIIed USing nn01her Sel of 
1\metio~~:~l dep~d1:11cics. (l Orte 
J"COUIJ>O'Iitioo is dofmitely OCNF. '"" 
otll<r is <ltfmitely JNF. but it is uut krt0\\11 
which L'i whjob. To make a gunrnnlccd 
idcntlficotion. which one of the fo llowing 
tests should be n•ed ort the 
decontpositions? {Assume tbot the ulosutes 
<1fY nod G an: av:ti1&blc). 

50. 

a, .Qependency·pre!ieNa!ion 

h. lAssloS$-jOin 

o. BCNF definition 

d. 3NF definition 

r::'rom the followmg instnnoe of a "'lntloo 
lohenw R (A,l3,C). we eM conclude thnl: 

IJoJ 10 

A. '8 c 
J J I 
1 l 0 
2 3 2 
2 3 2 

11. . \ functluuullv detemtinc.; B nud B 
.functionnUy d~ermiocs C 

h. ftmctionaiJy Ucl<!tlnine;; B nod B 
i;loe< not/Unclionally dct.CI]Jltn~ C 

c. a ckH:s nQl funcli.onally determine c 
d. A J~s not functionally Jolmuinc 13 

lind B Joos not funotionatls d,termine 
c 

8ECTIOM8 

F1V1i ~ QUEII'nOS (51 & 7V) 

This ~ce~tion consist. of TWENTY qu~-stio!IS of 
l'lVE marks eoch. ANY FIFTEEN out of the<e 
CJllC~;IionN h:Wo to be oru;\\tflld on Ute Answer 
Book provlJed 

Sl. Let A h<: n •cl of n ('>t\) C>lemcnlll . Let N, 
be the number of binnrv relotwn• on A uml 
let. Nr 1~ 1he numher .:.r ll.ln<!ti<m• l'rom A 
rnA. 

"- Give lllc ex:press.on for N in lcnns ot' 
n. 

b. Giv" tho: OXI>n:••ion for Nr in lonm of 
[\, 

•· Which i• lnrger for nil possible; N, or 
Nr1 

52. Amwer lhe lollowing : 

53. 

•· S = ;<12>. <2.1> \ 1s • binary relutjo" 
OttSill A = (l .2.3). 1< it in·ellc:xivc? 

dd the minimum nlhiJt>er or ordered 
pat~ 10 S to mllloo it nn equtvalence 
rel:dion. Gtve lhc modiJiod S. 

b. Let S = I a. b l and lot O(S) be: lhc 
powerset of S. C'on•ider t11o bmnry 
relolion ·s;; (set inclusion)' on D(S). 
Draw thct Hasse dingmm 
"""""Jl()nding to I he luttice (i:. (S), g. 

Answt•r tl1c roUowing : 

a. Obt>•JJt tho eigem'(t]iJcs of tho matti'< 



35 

. 1= [~ ~ ~ ~~] 
(I () 0 - I 

b. INtennind wh"ther ;wch of II"' 
foll()wing i> a mutolQg)'. u 
'-=OUUtJdlctiOu1 Or ucil!1er- r•v" is 
dlSjliOct:ion .. h.l\·· 3 t<HlJUilClioo. «~- IS 
implicu.don, ~_,., is nt:garlon. and ··+->~ 

is biconditionru (if and only il) , 

(t) /IH(/\VA) 

{ii) tAvB)-?B 

lili 1 AI\(-.(AvB) 

Duiw oU bwury tre.:s buvu1g exactly three 
JJoucs lobelcd A, B. and C on wbJd t 
f'rc1>rdar rruven;nl gives Lh~ sequ"llQO C. l:l. 
A 

AJm1~r· the following : 
a. P.~tpr~iiS rho> titn~rlon ft~.y.z) ~ l<)" + 

y-1.' \\ith only on1> compl~mcn1 
llJ"'f'llliOn and on~ or more ANDIOR 
operations. Druw th~ logic circuJ1 
irupldJUal1linl,! llt.: dXpteSSifin obtained . 
U>ing • si lljtle NO'f gale mrd Otic ar 
mule ANOIOR gald!i. 

h. 'I ronsform tho lbllo\\ ing logic circuit 
(wflhnnt exrr.:ssing it• switching run 
i nlo an equivalcUl lo.gie cin:uil lhat 
dmploy> i>n ly 6 NANU gpt.:s <iUCh wi th 
inputs. 

ConsJdcr the fol!.mong o1ruui ts. A - a~arao 
ami 13 ~btbo am tbrce bit binary 
numbers 1npul iu lh<> d:rcntt. ' l11o outpu t is 
L - Zji.2zrzo ~- .Rt atld ~ ore reglsre rs 
wnh loudlos clo<!k sbo"n !'he registers 
are loaded wnh tltoir input dutn with dto 
full ing udg<> of o d ock puiS<! {sr~nul 
ClOCK •bown) and appear as sbnwn. Tlte 
bits uf input numbers A, fl. ond tho litll 
adders arc os shmvn in the c.ircuit. Asstnnc: 

57. 

S8. 

7 of. Ill 
Clock period Is grcator lllllll ~~~ setU in!! 
llmo •lf all ~1rcu1ts . 

• --.... .... ·--_ .. 
1>-"0 

••• .. • .. 
a. l'or 8 clocks pulses pn the CI.CX.:K 

rer111i.uul uml the iuputs A. II a~ ~buwn, 
ol>lain ~te om put Z (!.li:t)uouc'O of 4-bit 
val u;)s •>fZ). A!><um~ imtiol COII I•n~~ 111' 
RO.Rl and R2 as aU zeros 

1\ = 110 Otl Ill tO! 000 000 11\10 IJIIU 

s - tOJ tOI 011 ttu OIJ(l 01)() ~· oon 
Clod:l<.'o I 2 3 4 5 6 7 X 

h. Wl~t~l doos the cirQtlit implcmcurl 

Cousi<ler lhe fullowiug 32 bi l Uoutiu~ 
point repr~sent;uion sch"'M us •h<l\\ll in 
ll~e formal below. A ' 'alue isspeciloed by J 
tidd.~. o ()00 bit sign liold (1\ith (1 ler 
fl<l'Hi''" and I for neg11tivc 1'uh1es). u 24 bil 
fmclion lie ld ( \lith t·he bi' '"''Y f'(>int biinl! 
a! tbe lctl ood of ~~~ lhtcljoo b1t~ ), fiJld u 7 
bit d~P<1oonl hdld (in <!Xeess-~ ~igned 
integer ll!prosontntlon. with l6 being lh~ 
ba:i~ of ~xponentiaritm). 'l'h• Si!>11 blL is tho 
1i11>8l ~-lgnilillllnt hit 

24 

~· T la&n 
T7~ --I 

a. It •s req11i"ld lo represent the dec>n1ol 
vnluc - 7 j os n normali1,ed tlwtJnQ 
Pl''"t uumber 1n l~c giVen fnrn1al 
DcnN the v.aiues Qf Ulc vsnous fie lds. 
it"iprcss your UnaJ am,·wer In 
h•xmbamul. 

b. Whul JS ~"' lrrrg~~~ value tbut can be 
roproscntcd using ~ns ti:mnal1 Express 
your QIISI\er ns the n.:are~l power of 
10. 

In n C pmgmm. on ormy is declared ns 
llont A[2048j. !Znch nrroy clement is -1 
H\'les in size-. aJld the starting ,rddress of 
the army IS OxOOOO(JOOO rhis prugmm IS 
1110 on~ cNnputer lhnr Jtii.S a dirocl ltlllppod 
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data c-ache o J' St1;e S "byu~~s. wnh b lock 
Cline) size of 1613ytes. 

u. Which a lemerns ur the 8t'l'llY con ll kt 
w1Ul elemenr ~r\(0 f U1 the dDro cache'? 
Justify yo11r answer briefly 

IJ lf1he rnogrnm accesses lh~elen1~nt,; or 
this 3.f'T3Y one by one- in reverse order. 
i .e .• starting \vilh Ll1e last elemeJll nod 
e nding- \\lith lhl.! [ir.$1 eltr:nCn~ hO\\ 
many data cacbe misses \VOuJd occur'! 
JustifY _your answer briefly. J\ssume· 
tha t !be daUt cache as lftltiaUy empty 
and that tto mber data or mstrudiQn 
accesses are to be considered, 

T hl! rt:IIIHwill;_t recur..-;ivu fi 111Ction in C IS n 
.solunon to the Towers of Hanoi problem, 
'lolfd ~~UM:(ud. • , dlill A,. cUr D. ciw<;:)· 
I 

1!1 ..................... 11 

f'lll tn lhe dotletl pasts otfh~ solurlou. 

FiJJ in the- b lanks in tbe- followmg: rem plate 
e>f 1m algorithnt 10 compute aH pain; 
s l1ortest pmh lenjlrhs 111 a directed graph G 
witl> n•n .adjacency nwlrix A. [iJJ e<Juals 
1 ifrhere rs on edge in 0 fi-om i toj, ond !) 
othe.t~\~'ise. Your aiJ:n iu 1iJJlng. l11 tbe blank~ 
fs 10 ensure tJml' the aJgoridun is correc-t. 
-~TIII)IIt:Awi• l ·"" 

CF.rJ.wf! .. -. ~ 
I UAII,il .-II!I~""-"•-.-N.-PIIJ1---·\ 

~"""'* ......... _. 
'""'"J·•-t ... b. J - • 

P"t-.J • -.,1 l l i 

a. Copy the complete ime contalmng the
blunks rn tlw lnihllh.atiofl s 1ep und fill 
in the blartk~ 

b. Copy 1be .complere jme co11trun.ag the 
b laoks in 1 he A lgorlthm .SI''I' Ond '1111 In 
tJte blanks~ 

c. Fill m <he blan k- Tf1e nmnUlg nme of 
1he A lg:<11'ilhm is 0( ___ 1 

Answer tbe follmvtng_ · 

a, Ln bow many ways ctm a ~rven positive 
mteg:"r' n. ~ 2 b~ exprc:;sl\(1 US lh~ sum 
·of 2 postt.JI..e Ultegers ( \\1hich ai·e not 
nece-ssarily distinct). For' e.'>Cmnph:!. for 
n = 3~ the number ,,r wuys j;:; 2. ile .. 
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It or 10 
J-3, 1 + I OJve on1.) lhe answer 
witbout any explanarron. 

'h lu how muny way~ ~n u.giveu posiHve 
.integer .n ~ J be expressed as Lhe .sum 
t\f J positiVe integers (which are no~ 
necessanly d1suuc.t) l?or exnmple, for 
n = 4. dl-e number of woys is 3. ,,e ., 
1 ~ 1 •2. 1 ... 2 .. 1. 2• 1 .... 1 Ciiv\" o nly the 
t\nswer \\1 i thou1. any ext')laoruJort. 

c. Jn how many wnys can a given posith~e 
int~ger n C! k be i!Xprec~sea J:tS the J;UI11 

o f k posu ive imeg,e1'S (Which ore u.or 
necessarily distmct)? Oive only the 
answer \\>' itltout e·xplaoarion 

The al:m oP the foltowl.n_g quesuon js to 
prove thM 1J1e language l M I M is the code 
of & Turing Machine wh.ich. in>ospoctiv\' o F 
tbe- input, h~ts -and ou1 puts a. I J -~ Is 
undec:ldable.,. 1'his is to be done by 
t'educing_ ft'Out tl ld hu~uuge (l\11 ". x I M. 
hallS on x ~1 which IS ~'11own ro be 
undecidable. In parts la) and (b) d"scn be 
the 2 mam ~u~ps fn ttle constn.~.cti i)n nr ~t 
In Jfart (c) d~scribe tbe key property \'VIticb 
rela tes the behaviour of M onlts mput w to 
th~ behavin•,ror M: un -x. 
::t. On l.nput \\ .. wbru t.S the first sLep that 

M must mako7 

b O n t.nput w. base-d o n 1.be .oulc;()tn\1. o.f' 
the first ~nep, what as c..he ,secouil step 
J·har- M m 11st make'? 

<:. Wl.tat key JlfOI.'o!rt)- relat~ tho 
behaviour or M on w to the behaviour 
ofM' on x? 

A Wll\ier-stty place1.neot centre mat.n.ta.ins a 
rela tional database or compruues that 
lnt~rvuew sCud~nts em Cilmp us- and mate job 
oflers hl lhos:e Sllt:t:~,ssful . au 1he tut:et view 
The schema of the database is _t'l ven 
bwo" 
CO~WANY cc.r)ante. clocanon• 

STUDeNT (sroll no. sname, sdegreel 

fNTERVtEW trname s rol! no. •d~r~) 

OFFER lcname sr·ollno, osalwy) 

The COMJ>ANY relation gwes tlte uame 
Rncl Joc.ru ion of 1he company The 
STU Dt>NT relmion gives the SIU<Ients r<>ll 
nwnbe>r. nan1e nnd the degree p rogram for 
wh•ch lh;:: stud~:n' 1s- registet·ed •n Che
urhv~r~lly Tbc. rNTERVlEW t~ltl l ion 
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(!ives the date on wlticlt a .stutlem is 
interviewed by a compun~· The OFFER 
relation givc, tlic salary o!Tcrcd to n 
student wh11 ~~ Sllcccsslul in n company· s 
inturvj~w The key fM each rclutiun ·i~ 
inuicatctl b.l rhci undorlittcc;l ottributus. 

IL Wr!to relnUOJitll tdgebru expresSt(ln~ 
I using only the OJlCffil<' l> <Ia , 1!, u. , 
) ihnhc fitllnwing <jttctitN: 

( 1) Lt~t lhe r<)llttuUlbers uud ! tUU1CN of tholoe 
~tudents wll(l allended at least one 
iu«>rvie'' but did not receive any job ot'rcr. 

(iiJ Lt>t t.he rollnumbcrs :tnd numcs ot 
sludcnts who went lOr 101"" aews and 
received JOb oll'crs lium every oompul1) 
1\ult whic!J they iu.terviewcd. 

b. Wnlc u11 SQL query )(I IU.t, l'or each 
degree prt,g.rrun in wbach IUOrc lhnn 
five students wet·c I'L'Ibred jobs. the 
nrune of Ute doQrcc und Lbo a\'i:r'.Ji!e 
ol'rcrcd salary uf~ludtnL'i tn lhls degree 
program. 

Fo• lell!tinn K ~ ( l., M. N. U, I' )1 tho 
(i,flo" ing dcpc;nd~ncios hold: 

M-,0 N~P P-4Lo:u.IL-tMN 

R 1s lh'Umposed i1Uu Rc ~ (l. M. N. 1'1 
nndR~ = (M 0 ) 

a. Is ~'" ubovc dccompo•itinn • la:;slo-ss
jclin lloctlmposilion? Expluin. 

b, Is the ubovc dccnmposltioo 
dc:rpcndency-prcscrving7 11' noL list aU 
the dcpcndcnoic.<> that ure nol 
preserved. 

c. Whul ts the highest ncmnnl l'imn 
sutislied u the above decompos!ltou1 

A su~<)C~•ful ;ea~h m<:l!n'> lhat '"" kll) 
oxisls '" the dnlubasc and nn .. •mcccssful 
ineuns llml il '"nor pre~ul 10 tbe Jntnl~tSC. 
.l:!:.tt h ul'lhc cl!lric:> X,, JC:~, XJ.. and X. c:ut 
lmve u \ ulue of cill1er Couslanl or 
Van&b)e· L\ •nstanl rneuns lhnl the lt"'JJ'Ch 
time ;, ~te sumo. mdependeul of tho 

11 of Ill 
specific key value: whereas Vl!tiuble 
means lhul it is dependent on lhe specific 
key vnluc chosen fur the 'l<}ur~h. 

Oi\•e (he C(lrrcct vuhtes lor the entries X,. 
X::. X!- und X. tf<>• exutttple Xr -
CouslunL x,-CouSI:lJtl x,~ CousUUJL X. 
~ CQIISIJUll). 

b Rd~lmn R(A..El) f,us the lolll'lwing 
view de lined on 1~ 

CREATF' VTJ3W VAS 

(SEJ.JlC'l ft I.A. R2J3 

FROM RAS Rl. R AS R2 

WHERE IH.IJ - R2.J\ I 

(iJ The cun-.:111 cc• t!ICII\.~ of rclntion Rurc 
shvwn bel mY, Wha1 o:re lite cmtlents ufthc 
\'ICW V1 

" B 
I 2 
1 3 
1 4 

• 5 
6 7 
6 • 9 10 

(il) l'he tuples (2.Jl) and (J I.C.) nrc now 
Inserted Into R. What are tho «dditional 
luples that ure onserrcd 111 V 'l 

Attswet the f0l)owi "!' ! 

n. Dnm lhc! process ~1.qte trnnstlJ<'u 
diagrum ••f :u1 0$ ;,, which (i ) euoh 
pmcess is in !'ne .,f lhe til'e states · 
created. read~- running, hk-c.)(cd (i .e 
slccr <•r 1vnit), or krminati!d. 11nd (ii J 
only hon-prcomplivc S<:hcduling I> 
used by the OS. Lubcl the ll".msittons 
upr>roprialdy 

h. Tho functil!uul\ty of atomic TEST
liND-SET IISSOtnbl~ langunge 
instruction is given by the fnUowing C 
fuooffun. 
1M TEST·~">.) 
I 

ioo r. 
Al :!"'"l: 
A2: ·~a;. 
Al: .... ,.. 

(fl Comrlele the l~tl l<twing C funcunns fnr 
implemoutirlg code for enl"nn!!, OJld 
l"oving c:ritioa.l .eetions b:tsed M the 
u.bt>Vu TP.ST-ANI).Sfrl' in~tntctilln 



\'Uid C'fltCT..Cs() 

I 
w~ilt ( .......................... ~~ 
I 

i u) ls Ll.w ubovc soluUo11 Lo Lhc cnucaJ 
section pri1blem cleadJock-J'ree unii 
Slllr\'uUon-Cree'l 

IJUI J•or the nbove solullon. sbow by nn 
~xomplc Lbat mutual exclusiOn is noL 
Cll1sun:.-d if TEST-AND-sET lnsLrUcll•m .s 
OOL li iOnlJC. 

II. computer S)'Stem uses J2'bJt Vtrtual 
~ili.!Ros:;. lllld 32-bit phy"'cul oddrcss. I h.J 
php1cul memoJ)' tli ll)'l<.t nc.ldressahj.,, und 
the page Stzc 1s ~ kbyles It ts decu:ltxl to 
USC tWO lcveipoge. robles lO trans lOW from 
Vtrtllfd .. ddress to physte<•l address. tqUill 
number or hils should be use.d for mde,.inp. 
first l~vel and second level puge wble. und 
tJm sti'.e ot' each page wbl~ CniJ1 1S ~ b.y tcs~ 

u.. Oivu ·u W8(!J1ltn slt('ll"ng l)(lw u v~rwul 
address would be trunsl;•tcd I~ u 
Jlhyslcol address, 

b. Wbul is Lbe numb~r <lf P'•&< Utble 
enLri .. thnt enn he conlamed m ench 
page'/ 

o. llow lTl!IIIY hits tii'C uvailuhle J'ur 
slorin!f prot'Cction and otll~'f 
infvrmutiuu in twch pn&e table onuy'/ 

Tbc followin!;'. S<lluti,,n U> the >fnglu 
pr\lducer single otmsmn,·r f'TI)blcm us~$ 
t\Cmrtphor'l:S for synchrom7.ation --!.a 
-~ .. a t " 
....... li.»Ct ....... ..._,......... 
.... ,.-a 
I 
- ll)i ,_ __ 

,~: .... --.--.....; .......... ~ 
I E&'atJ,.. I + 
~ .... ......... - .. ..: 

I 

6'1. 

7() 

lOut Jo 

ch .. --......... ....._; 
......... _ loii!WJ; 

~~--d: -...-....-.-...,-__._.; - .. -
o. Complete the llotteJ pnrt of lbe ubm't! 

>Olution. 

b. U~inll uMiltcr $"mnph<.1rc vanahlc, 
illsct1 one Ime stnte.ment ench 
inmJediacety after p 1, iiUJJlediotely 
before p2 , tmmcdiut~lv nft~,. d . nnu 
hnmcdiutll()l bcfoto c1 >o Lhal lhe 
program worL~ oorrecUy fot mvltiJ:II• 
producers ond cousumet'S. 

We n.'([Wr<> u r.wr slate OUI.Om3Lun lO 
ruMgnizu the rogulnr cxpres~t(lf\ Cn!b) •nbb. 

o. luvc an NFA to r Lim purpose. 

h, Oivc t1 DFA for thi~ pltrp<l~e. 

An$wer !he tilllowmg . 

a. Construct nil 
c.mespondiog 
J:!UUJ11.11llt 

r -rr+n 
h~to·F. 

E-4di 

the parS~! !Tees 
loi~j•kfnrtbe 

b lu this gnunmor, wbm is the 
prec00<11ce Of til~ 1\l'\J operulmS • auJ 
+'I 

c. l.f onJ) one parse tree is desired lbr ~ny 
olnng in lh~ Sllllli! lnnguugc, 1\ hnt 
cbdngc.s ttr<l ld be mode so Lbal Lbo 
resulting I.AI.R( lJ gmmmar is non· 
umbigltous 'I 




