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I COMPUTER SCIENCE & ENGINEERING 

SECTION A 

ONE MARKS QUESTIONS (1·20) 
This question consisiS of 23 ('I'WENTY THREE) 
multipla choice questions, each carrying one 
mark. For each question (1-23), four allematives 
(A. B, C and D) are given, out of which only one 
IS correoL Write 1he correct ~wei'$ in tbe boxes 
correspondil1g to the questions only on the FIRST 
sheet of the answer book. 

I. The mimmum number. of cards to be deall 
from an arbitrarily shuflled deck of 52 
cards to guarantee that three c~rds are from 
some same suit is. 

2. 

3. 

a 3 

b 8 
c. <) 

<l 12 

An n' n it array vis deli ned as follo11s 

1'[1./]=i-j forall i,j t ,;;;,;;n, l ,;;j;;n 

The sum of lhe clemeniS of 01e nrray 1 is 

a. 0 

b. n~1 

0 , n:o- Jn + 2 

d. n2(n + 1)/2 

Tile detenrummt of 01e ruatnx 
2 t) () 0 

11 I 7 2 
is 

2 II 2 i\ 
') fi (, I 

ll 4 

b. 0 

c. 15 

d. 20 

Let S and T be langllllges over I = (a. b} 
represented b)' the regular expressions (a + 
b•)• and (a + b)•. respcc.tively. Which of 
the foiiQwing is true? 

a. S c T. 

b. T c S 

5 

6. 

7 

c, S = T 

d. S n T:ce 

Let L denote the la11gunge generated b~ the 
grammar S -t. osu I !Itt, Which of the 
follo\\~ng is true'/ 

a. L =O 
b. L is regular but not O' 

c. Lis context Free but not regular 

d. L is not contex I free 

Th.e number -t3 m 2.-s complement 
represcnuuion Is-
a. otOlOIUI 

b 11010101 

c. OOHIJ 011 
d. I () I 01011 

To put the 8085 microprocessor in the-wait 
state 

a. Lower the HOLD mpul 

b. Lower the READY inpul 

c. R:lise1he HOLD input 

d. Raise the READY input 

8. Comparing lhe time Tl taken for a single 
in$truction on a pipelined CPU with tlme 
T2 taken 011 a non-pipelined but adentical 
CPU, we can say tb~t 

'1. 

a. Tl 5 T2 

b. T I :;::T2 

c. Tl < T2 

d. T I is T2 plus the t1me taken ror one 
inS!nJction fetch cycle 

The 80S5 microprocessor responds to the 
presence of nn interrupt 

a, As soon as U1e TRAP pin becomes 
'high' 

b, By check;ngthe TRAP pin ror ·bigh· 
stal'IJS at !be end of each inslruction 
fe1ch 

c. By check;ng the TRAP pin for ·h1gh· 
status at the end or the execution or. 
each mstruction 

d. By checkmg lhe TRAP pin [or ' higb· 
status nL regular i11ten•als 



H). The .most appropriate matching for ~u· 
following pail'!: 
:x; Tndiretl adCiressing l; Loops 

Y: Immediate addres;;ing '2: Pomtem 

Z: AutodeCfel1lentaddressing J: Constuus 

i,s 

a. X-3, Y "2, Z- l 

b. X-1, Y-J, Z·2' 

c. X-2, Y-~ Z-1 
d. X-3, 'f-1, Z.-2 

I 1. The following C declarations --( iM ,. 
11.-JI 

}; 
--..UIIl; 

define s l:o be 
a, AJ, array, each el.emenl of' wludt i~ ~ 

pointer lo u sbucttu:e of type node· 

b. A structure uf 2 .tit!lds., each field 
being a pointer to 3Jl array (> f 11) 
elentenls 

c. A structllre of 3 fields: att iutc;er; a 
Ooat, and au ru:ray of l 0 eletneiLtr; 

c). An array, each element of whlch is a 
structure of typ.e node 

12, The most appropriate matchlng for lit~< 
ti>llowlng pairs 

X: m=mallot{5); m~NVLL; 

Y: free (ll); n-;.value=5; 
Z; char *p; "'p='a": 

1: using dangling pointers 

2: nsu1g 1mim1ial.izoo poinlet9 
) : la$t rrlem<>.ry 

is 

a. X-1, Y·3, Z-2 

b. X-2, Y-l , Z·3 

o, 'X-3, Y·2, Z-l 

d. X-3, ¥·1 , Z·2 

13. The most appropriate matching for· dte 
folloWil\gJlairs 
:x; d.eptlt·fusl seart'h 

Y: breadtlt·fiM search 

z· sorting 

1: heap 

2! queue 

14 

3: stack 

~~ 

a. X· l , Y·2,Z·3 

b. x cJ , Y• J, 2·'2 

c. X-31 Y-2~Z-1 

d. X~. Y·3, Z·l 
Consider lli.e tbUowwg ne..'ied 
representation of binary trees: (X Y Z) 
indicates Y and Z are the left and right 
subtrees, ri)Spec.tively, of node X Note that 
Y and Z may be NULL, or fi.u1her ner;Wd 
Whicl1 of the foUowi.J:Js Iepresents a valid 
binary lree1 
a. (1 2 (4 G 6 T)) 

1>. ( 1 ((2 H) 5 <i) 7) 

c. (1 (2 3.4) (56 7)) 

d. (1(2 3NULL) (~ 5)) 

Lets s be a sorted array of n .u1tegers. Let 
t(n) denote the time ~aken for the mosl 
efficient algorltltm to detenni(te lf there 
are hvo elemenls wilh SUm le$$ lhan 1000 
in s. Whlch of the following statemenll; is 
I]Ue? 

a. t~t) isO( I) 

u. n ~ t(11) s nl<lgzn 

c. nlo~n ~ t(n) " (1) 
d. t(n) = ~J 

16. Aliasing in Ote context of jJrOgramming 
languagesre.fers to 

17 

a. Multiple variables; having d1e same 
mernllry lat'lltion 

b. Multiple variables havil1g the same 
value 

c. Multiple vari'abl~.s ltaving; Otc same 
identifier 

d. Multiple uses oflhe ~me variable 

Consider the Jollowing C declaration 

-t 
- •I'll• --· n.tJl 

1elt a: 
} ., 

I • ; 

Assume1hat objects of the lY!J<' short, float 
and long occupy 2 bytes, 4 bytes Slid 8 
byti!!<, respectively. "IM melliol)l 



18. 

19. 

2{). 

21. 

22. 

re<tuiremeoll Coo· vorial)le I, ignonng 
sligtunent cousideo·stious. is 

s. 22 b)' l"'' 

b. 14 b)·•~· 
c. lR b)~es 
d. I 0 bylo.s 
The number or IOk¢11S in tb~ following c 
sts!emonl 
friaU("t,..., .,..., l , ti)o 

is 

•. 3 

b. 26 
c. 10 

d 21 

Which of the loliL"vir'8 derivations docs u 
top-down pW'ller ll$0 while pan;instu1lnpu1 
>trlng? The lnpul is assumed to be scoone.:l 
iol left 111 righl order. 

a. Leftmost derivation 

b. l"ci\111\' Sl <l•ri vatlon rroood <)Ill in 
reverse 

c, Rogh1tuos1 uarivutiou 

d. R.igblmo~L derivaliun !meed oul ;,. 
rcvdr.s.:: 

Whieh uf 1he folltowing neetl not 
necessarily he sav<:d ou a context switch 
b.Jtweeo prorusses2 

!1. Gencrnl purpoS<:> regislers 

b. Translmion loolroside buEler 

a. Progrum oouulcr 

d. All ofllle ubove 

Let mb] .. m['ll be mulexes (binary 
S<Jmuphoros) and PLO].. P(4] 1>~ proocs,<;es. 
Suppose enoh process P[ i] lll(ecutcs the 
following: 

ait (Jo{4l' -· <ool<t+ 1)-~); 

-- (lo(O]); ,..,_ (lnl(! + I) - 4)) J 

This cotdtl cauS<> 

a Thrnslti:ng 

~, Deadlock 

c. SIJI" 'ntion. bu~ not dondlnck 

d. Nonot of the qb<we 
B '-trees are pre I erred to binary trees iJJ 

da!llbiuie>~ because 

13. 

J <!flO 
~. Disk c"pncities are gt.!aler lhlill 

memory cupacit.ies 

b. Disk access is much slo11er than 
111CI'DC'H')' a<:~S~ 

c. Disk darn lrnnsfcr rotcs are mt•ch less 
than memory dntn lr~nsfer roles 

d. Disks an: more reliable th311 mcmooy 

Giveu Ute reln,tlous 

~ 0.0, Mlll1· .... l. JIIId 
d&J t ' ~ ... - · ........., 

wbich or tho following queries cannol be 
extJrwsea usi ng the~ basic relational 
alg~bru O~'->r.llioots (o . 1!, ><. M.. u . r.. - )1 

a. Depanmentnddress of e1•ery employee 

b. Employe"s whose name is Lh<> same as 
I heir dapurtmcnl npmc 

c. The sum,,r tlll employee t'alaries 
d. All employees of a give11 depntlmeut 

, .'.':·1, t.1,t:;.t.t•J a s;t.J:t•et e t.JI 
This qudstion con>isls of 26 (TWENTY SIX) 
multiple choioe que>'lions, cscb canyiog two 
murk:s. For <l'.lch qlt~'Stion (24 ~9). fuur 
alllm!:ttives (A. B. C 1111d D) are given. out of 
1vhich only on~ is correct. Wnl• 1he correcl 
ru1swers in the boxes co!Tt!Spondiog lo the 
ttuestions 1>nly ot1 the SECOND sheet~ ,1f th~ 
answer bock. 

24. X. Y and l "'"' elo~oo lol"'rvals ur uni t 
length ott U1c n:ul line. The ovcrlsp of X 
t~nd Y is ualf u <mit. The overlap of Y unu 
Z is also liolf <1 nolL L~l tho; ovo>rlap ot X 
and Z be k llplls. Wbicb of I he following is 
ttue? 

2.5. 

a. I; miiSI oo I 
b. k nn~sl be 0 
c. k can take a.ny value between 0 OJld I 
d. None of lito> ab011.1 

E1 3nd E, ura ~vent< Lfll! prob~btlily spooo 
satisfying tbe following constr&nls: 

• PI{E,) - Pr( E>) 

• Pr(£1u E2l = I 
• E1 9lld E~ are lndepeudenl 

Tho vnlll() tlff'I(E.). lhe probability uf lhu 
event R1• is 

3, 0 



2ti. 

27, 

IJ. 1/4 

c. 112 
d. j 

Ul! 101! 
Lct S = i)Iog1 i and T '= f .dog, xdx 

JAJ l 

Which of'the fullowing statements is true? 
a. S > T 

b. S=T 

c. S < Tand 2S > T 

cl. 2S S: T 

A polynomial p(x) satisfies d!e following; 
p(l)= p(3) = p(5) ; 1 

p(2) = pt 4) = -1 

The tninhnunl degree of suoll a [>Olynomial 
js 

a .. J 

b. 2 

c. 3 

d. 4 
28. A relation 11 is defined on rhe set of 

integers as x:Ry 1 ff (x + y) is even Wh1clt 
of the ~'OUowing statements is true? 

a. R is not an equivalence.relation 
b. R ls (111 eqni,vnlence relation hav1ng 1 

equivalmce Class 

c. R is an equivale!lce rel.atiOtt havin:g 1 
equivalence classes 

d. R. is atL equivnlence relittiO!I having J 
eql!ivalence classes 

29. Let P(S) demote tltc pow<Yrset of set S. 
Whit!L oftlte foUowing is al 'vaya tme? 

a. P(P(S)) = P(S) 

b. P(S) n P(P(S)) = (4>1 
c. P(S) n S = P(S) 

d. s <! J> (S) 
:>0. [,ef a, b., c, d be proposition.s, A.ss\lllle ·lttal 

the equivalences a H · (b V -.b) and b ~ c 
b.old. Titen the lrud1 value of the formula 

(ill\ b) 4 ((tv\c)vd) 
is:-always 
a. True 

b. False 

c. Same8$1ltetruih ~ueofll 

d. Same. a;; the truth vn!Ue ofd 

31. 

32. 

4 of l O 
Wli!d. C:Ut be ~wet about a regular lang1tage 
L over {.a} whose mininuil finite state 
antomaton has two stales? 
~- L must..lie {a")n i$ odd} 

b L nmstbe (a"jll1seven) 

c. b ttnts( be (a"Jn l!o 0} 

d. Either L ntltSl be (a'ju is odd ), or I. 
m1J$t be {a"in is even ) 

Consider tile fi>lloWing de..--iSiou pro.blen1s :. 
(PI) Does 11 given iWte *"tc machine 
accept a giveti string 

(P2) D~s a givetl conte>."l free gnumnar 
getlerate llll iuJi.niteuuruber ofslrings 

Which of the foUoWUig ;iatements is true? 

a. Both (PI) and (P:t) are decidable 

b. Neither- (Pl) nor ( P2) are decidable 

c. Only (Pl) is decidable 

d. Only ( P2) is decidable 

3~. The simu!Laneous "'Jll\lt;ions on ~te 
Boolean variables x, y, ot ~md w, 

4t"y+z "" l 

>."j = 0 

'l\Z+w = l 
>.y+Z: w = 0 

Jll\V<> tl1e foii(IWit!J! solution for ~ y, ':!) and 
w, respectiv.eJy, 
a. 0 100 

b. J 1 0 J 

c. 1 01 l 

d. 1 0 00 

!4. Wbiclt functi:on does NOT implement the 
Kamaugh map.givctL belt>\Y1 .. _. 1111 DJ 11 Ill 

- r~ 
K • • ... ) 1 

) 

10 K 

a. (w I x)y 
b. xy +yw 
c. (w+x)( w+y)(x+y) 

d. No>ne of lhe above 

35. The· foUowing amiJJgemenl of mas ler­
dave.ilip Jl1>ps 



, , 1 Ill 1 

I ,It ID ._, LJI 
a.. 
)1"~ ihe initial state "f P, Q as 0, I 
(respectively.). Aller three clock cycles !lte 
oulputslllle P, Q ill (respective!)!), 

a. 1,0 
b. l,l 

0, 0,0 

d. O, l 

36. A gr-aphics card has on boanl memotY of l 
MB. Which of 'the follolvfng modes ean 
'tlle card twtsuppot1'1 

a. I 600 / 400 re~olutim wid1 259 colours 
011 a 11 i nclt monitor 

b. 1600 " 400 res<'Jiution witli 16 million 
coloors on alii incltmoJJ.itor 

c. 8.0Q " dOO resolution with 16 mi.llicm 
co)oUtt on a 17 inch monitor 

d. 800 < 800 resolution ~ith 256 colours 
on a I '1 inch.monitor 

3 7 Consider the values A = 2.0 x 1030
, B = -

2.() ' 1030, (" = I,(), and the ·•equence 

X : A+B 
Y : A+C 

X : X•C 

Y: Y+ B 

e,xecuted ort. a computer where floating 
p9int OllJTibers are r~presenled with 3:Z bi\w. 
The v!ilues for}!. and 'f wi ll he 

a, X "' l.O, Y=1.0 

b. X = l:O, Y = O.O 

o. X = OO, Y= I.O 

d. X = O.O, Y = O.O 

3'8. Sup]JQSe you are given an array s[ l. .n} 
and a procedure reverse(s,i.j) wlriob. 
reverses llu~ order of elemeni:S in a belween 
posilions i and j (boll\ inclusive). '\'lhat 
does Lite following sa<Juence dQ, where 1 ~ 
~r 
.,...(l,t.~; 
~ ... s.a>; 
,.,...Ca,t.ai; 

a Rotates a left by k positions 

5 ofiO 
'b. Leav~$ a unchanged 

c. Reverses all elements oh 
d. NC>fte oftlte above 

39. Lei 1 .• >\STI'OST, t.ASTTN ami tASTPRE 
denote the last ve.rrex visited in a 
postorder, inorcler and preorder b·aversal, 
respecl:fvely, of n complell.\ I1inatY tree. 
Which ofll1e tbllmv1ng is always111te? 

a. IASTIN = LASTPOST 

b. !ASTIN = LASTPRE 

c. LASTPRE = LAS'T'POST 

d. NoM of the above 

40. Consider th!> following functions 

ttn)= 3nr. 

g(n) = 2o/ii'' f•• 

h.(n)= nl 

Wlticll ofthe foll01ving is true? 

ll. h(n) is O(tJ:•!)) 
b. h(n) is O(g(t~l) 

c , g(u) is not O(f(n) ) 

d. i\n) is O(S(11)) 

4 L Let G be ttn IULtfuected connected graph 
witl1 distinct edge weights. Let e,,. be tile 
edge with maximum weight and e,.,. tlU> 
edge with minUmun weight. W)ucll of the 
following. statements ls false? 

a. Ev:etY minimum sparuling tree of G 
mMt contain em1n 

i!J. If e""" is in a ntlnimum S]JamUng tree, 
!hell its-removal must disconnect G 

<:. N'o mittinHim spanni.ttg tree contains 
e,.,. 

d. G .has a'uniqne minimum spanning t:J:ee 

42. Let G be llrl. wttfucctea grtrph. ConSider a 
deptlt·fir:st lraversal of G, and )et T be the 
mtlltiug depth·fi.rsl se'dtdt ltee. Let t1 b~ a 
vertex iu G and l et v be lite first new 
(unvisited) vertex visiteil after visiting- u ii1 
the traversaL Whlclt of tiLe .tollowin~ 
stateu·1ents is alw~1y.s tru.e? 

a. (u,v) must be an edge in G, and uis a 
descemlMt of v in T 

b. {11, vJ must be an edge in G, and v is a 
descendant of d in T 

c" lf(u.v) is110l an edge in Gl then u i s. a 
leaf in T 



d. If lux) is not an edge in G th.en u tu1d 
v lllU!II have the !illlllil r:~runt in T 

43 The> value of j at U>o ond of tl1~ execution 
ofthe fallo\\~ng C progrnm 
.__cw u 
r 

naa.c *--·•: 
---•lt ...,.c_,. 

!.ao i 

} 

is 

u. •. ): 
tw u .. : i .o-1; 1 .. ) 

,.._.U)i 

0 10 

b. ~ 

c. 6 

d. 7 

<11ven t.h,;:- folh',wiog cxpn!ssion grun1m~•r· 

F~~FI F+E F 

F~F-F id 

Which of the foUowlug is true'/ 

a. ~ bas higher precedence thon I 

b. - hus higher precedence than • 

e. + and - have same precedence 

d. + has higher pre<:<:dence IbM * 
45. Suppose tho time ro service a page fault is 

on the overage I 0 milliseconds. while n 
memory access tnkes 1 mici'OsecomL Then 
·a 99.99"• lUi ratio results in average 
memory ~ccess time <1f 

47. 

u. 1.9999 milliseconds 

t>. I milliscco;md 

c. 9.999 microseconds 

d. 1 .9999 microseconds 

Which of rbc f<lllo"~ng is NOT u vnlid 
d~odluck prevention .<;<;heme'/ 

a. Release all rcsource.s bdhm requcslong 
u ne''' resource 

b. Number 1l1e resources uniquely und 
never 1\X[U~SI n lower numb.lri.ld 
resomcc !han lhe Ins! one R.'qncstcd 

c. Newr requeSI a resource aller 
rele.slog any te>'Ource 

d. Rcque~t 11nd be oll()coted all 1\l<jUired 
rosou roos b~fore ex~cUiivn 

O>Ven the following rclntimi insrnncc 

~8. 

C. ot Ill 
X y <: 
1 4 2 
I s 3 
I & ll 
~ 2 2 

Which or llli> lollowins fuuctiuunl 
d~p•md~ncia~ a!ll sutislled by the insltlnue? 

a. XY-7Zand'I..-+Y 

b. Y~XandY->Z 

c. Y&-.X nnd X-L. 

d. xz ... vondY-X 

Given relatiuru; rlw~x) and s(y..t.). tl1e result 
of 

• •lK I. d:bdACt • ,s 
fToa r a 

Is gnuruntood to be the same llS r. provided. 
a. r bus no duplic.n.tcs -aud s is uuu-empty 

b. r nnd s hove no duplicat.!S 

c s ha~ nq duplicolcs on(j r is non-empty 

d. rand shave the same number of tuples 

lt1 SQL. ~lutiotw tlln couroin null vulues. 
and comparisons ''i tlt null values are 
treated os unkMwn. Stopposc all 
comparisons wilh o null value are !reared 
as false. Whi~h nf lhc following_ pairs is 
nut equivuloufl 

a. x - 5mll(not(~<-5)) 

b. 1("5 N><1 und K"(i. wh~N X iR un tnceger 

c, X ;t 5 11C1l(r-5) 

d. "None or lite ubove 

aECTION8 

FIVE •uuca Quoattona (50 & est) 
This section coosis!S of TWENTY quest:ion~ of 
PIYI' marks each. ANY Ill FrEEN out of them 
have to be auswereJ. I f me>re number of question.' 
am nllompted. Score off tho answer.; not to b:: 
enlluar.:d, else olll)· lbo Lirst lii'teeu unS.:<>r.:d 
unswe:rs wiU be con.sider~d, 

50. 

.Sl. 

Consider !he foiiQWing sequence : St = s, ~ 
1 &ild s = I ' min is. ... fl. l} fori ~ 2 Prov~ 
b} inJwtion on n I hOI s;. ~ 11 
l.ct S - (0 ,1.2_1,4.5.(,,7} nnd ® dcnole 
mulliplicalion modulo 8, tlltll is.. x®y~(xy) 
m()d a 
a. Prove !hal · ( (0, 1 }. ® ) ls not a grrmp. 



b. Wme 3 di;;Line.L f!IUU]1S (0 , ®)where 0 
c S and G bw 2 elements. 

I 52. A mullisct i~ un tnJOrdercd oollcclrlm of 
elements where elernerus muy r'epeat UllY 
11\Uilh(;f or tuucs. The Si7.C of. mulli><Ct IS 
the number ~,f elements rn rt counting 
repetitions. 

53. 

5.1. 

55. 

n. What is t~e mnnh<:r ol'mulrisets ol' <iz~ 
4 rhul c.,ln he c<mstl'ltOtcd from ii 
distinct elements so that ul ienst uue 
clelllcnt ~>Celtis cxuctl) t\\ icc'l 

h How JnUll)' multiscts cUll N 
e<mstnrOtcd f'mm n dist1n~r d~mc"!ltS'! 

1,~1 S bu a SCI of 11 demon"' : I, 2, ... 0 • , 11 } 
nud C tt graph wllll 2n verttce.'i.,. e-ach venex 
~onespondi•tg to a dh1inct subsel of S. 
Two ver1ices are adja~'llt if lhe symmellia 
uiffiln-'OCC llf Ute CXIITCSp<>ndmg. S~ts hns 
exactly 2 l'iem~-rtts. Note; The symmetric 
dil'fcrcnce of t1~11 sets I< 1 nnd R., is deli ned 
no (R,IRl) u (R-:!Rt ). 

a. J.:.verv vertex in G has tb~ snme degree. 
What ts the degree nf u wrtc.~ 111 G? 

b How Dlilll)' connected compou.mts 
docs G have'/ 

An~wcr !he t'ollowin~quc.;iinns ~ 

o. Con;,1ruct <1 lnullm:ll llnile stale 
mauhlne Lll•ll ateepls the language, 
(>V<-'1' (0, 11. <! f ull •lnn~ thm contam 
nt:1lher Ute sul>string 00 nor !he 
sub;1ring 1 I 

h Consider UJi> grnnml'llr 
S -t ui)AI> 

:S->e 

A-t t>A 

A -t E 

wbere S, A nre non-tenmoal symbols witll 
S being the start symlJuL U. b nr" te=n•l 
symbols anti II 1~ the empty stri11g. 'I hi~ 
gmmmut gcnL1'1llcs stnngs nf the f,)rm a'lt 
for some i,j 2 11, where 1 nnd j snllsty some 
couJuion.. Wbut is the condftron on the 
values ofi onct j'l 
A pushdiJWII uuU>IIlut<>tl (p<.lu) ts giw 11 in 
th~ foliO\\ in:g c:\1.endcd nut~LillU of fi tUIU 
state diugrums; 

56 

57 

7nl ll1 

rhc nooe.~ dcnore Ou: srar.:s While the 
edges denote the mows uf the pd11 Th~ 

ed@e I obel< ore nf I be fonn d, sis- where d 
j s the input symbol IC<td nod g, s' !ll'e the 
sluul. conrents before nml ali"'· lbt move 
~ \)[ CXIIIIl j)lC, tlt~ .Jdge lnb~.kd 1, 'li l .~ 
denotes the move 1rom sttne qo to qo in 
wbi~h the input ;;ymbol I b 1\."ttd und 
pushed t.o tht: sta¢k. 

u. iqu oducc two edges wtlll UJlpropJ"iutc 
labels rn lbe ulxwe di"grUtu so tbnt the 
r.:sullmg 1>1.1a IICCCfl~~ !hd llltl~ullgc 

{ •2.~"lx10 : 0, 1 t·~'" ucnot.:s reverso ,,f x! , 
by ,;mpt} ~tuck 

h. Describe a oondetcnnin.istic pdu ll'itb 
lht"'-' stales m Lhc ubove nolution UJdt 
ncc¢pLq the looguug~ (O" l"'l~n; 
by ~mpty stack 

Design • logic circuit to conwn a single 
digit BCD numll<:r to ih~ numtt.:r modulo 
six us rollows (D<1 not detect illegal input): 

a, Wri~e tbe truth !uble fl.lr ull biL'!> Label 
ll1c tnpul hiL• J ,,1!." with I, 11~ the l.:ast 
significant btl. Labellhe <1utput bit.:< Rt. 
R ~. .. i.vith Rt as il1e least ~ignificant 
bll. Use Ito Slgnit)• u11th. 

b Dra\\ one circuit for <!Uch output bit 
)U;ing, tti(ogclb•'l', IWO tw(>-inputi\N[J 
gut~s. one \WP-inpul OR gulc und t\1(1 

NOT gute!.. 
Consider the 8085 lnstmctioo IN ()9H 
stored us lil.Uows, 
Meao·ry Addreu Machiae Code 

.'lOSS 04 
3051 OS 

ttud tl!<: foUowi.ng mcon•pltle liming 
dtPgram for the inslntcUoo; 

n » o • • • n • • • 

··:-· =x_-___ o~---...Jx [£! 

I Uii 
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S<J 

n. Wr'iu~ 1he contenua: of I he tmxe$ A , B , r 
and. 0 u\ he.\md:ecu:nal tn your nn~wer 
v.heet, ~) UOl cil'llW Ull) J)iC!I'\U~S. 

b. Wf:ll~ ft1e s~a'c of both Al,.E ani) RO 
pins nl Um~ llt111"' T l , T2, t;t Rnd '14 

c H em dn '),tou tenernte the MQ:nlil 1hnt 
rclls (he pon phe.rnt ro pur the d:ata o n 
the- bus? A nswer by oomplctmg. ihc 
fOUow'm g. s tu .wrncrt1. an your answer­

book: 
ay COtllbmmg St~nnls. ___ _ 

Cons tdtu tbc fb llowmg 8085 pr'o~m 

!lqgn-umt. where rcgli--tct s B an d cuma•n 
BCO"\a lu~. ... -•• -.... ». -· - c -• -... X .. - •• &. . ..., ... --"' - ••• .... .. -D,-- .. 
•• -• ... -••• ... 
t.• For lhc 1\\u 111, ,,. (B~. ("- 25· itHO 

ffi H . C' ~C>lutS I . 

1 Find tht.! '\alu.:s m rcy.isacr A when 
cO~trQI f"CIJC"'~~ S.z_ 

ii Fiud the v:'Jues- iu teMis1tr5 0 ::md E 
\Vhen co•nml renche~ S4. 

b , Whnt, 1,, s~:nt;.f'u l i$ -he.- qUv e or 0 \t••tJ 
p as u HH1C.::Ii.,·HI of a '"'" c WhCI't 
cnntr·ftl reaches S<-1 

A.n ~nsmJCTHlfl prpeitn~ ims five st.a_ges 
w here each sut gc takes 2 nnnosccon ds- nnd 
n:ll m s tn..ictions u.sc u.U (in~ stu gcs. Brnnch 
tustrucliuu-s tth~ not O \ erlapp.:d, t.e.. the 
m!frn•clion li fter lhe branch ts no1 f~tC:hed 

nH the t-r:tnc.h msrr~etion lS ~ompleu~.d 
U nder ideal c"ondn1ons 

(I C'oiC~ultnc: tl1c nvem.gc- ins h'uQt iOil 

C:$0CUt:IO R 1ul'IC no;;:Jjumin~ lh:nl ~0,~ or 
bll tll.~truclion$ executed nr~ bmneh 
ihstrucrions. lc;nor·r the £oct that sonll:" 
h Tii-IICh HIS1H h.:tltH1S- lll:A) be CC''IIthUOIU•I 

b . If tt b1'ftnoh insrrucHon 1.!1 e condilionnl 
brunc h tJ1stn•ct•on, t}lc brn,-.e,h need oot 

!10. 

01 

6:!. 

• nf ttl 
be taken; if the brnne:h Ul nor taken , the 
foUowto_g uts tructlOllS can be. 
ovcrlop~d, \Vhc!u 80'~ of aU btuncll 
instructions are cond it·i:onal bnmch 
Ul811'liC410ll$, 11lld .:50% ~f lhe 

conditionnl bron c:-h ulstrucnons Dt'c! 
such lh.ot the brunch tS tak.cn., ca.Jc~nfe. 
the nvOJ"ftgt": lmilruetiou ~~ctuion timc-4 

S uppose il SlOe:"' )tnpl..:~tn~ rUnbod S-upp6rt:s_ 
i.n addiliQn 10 PUSJt ~:tnd POl\ an 
._,penHion IU:!VtiRS I'!. Y~ luch f'C\' t-N;es the:: 
Otdc r- or1hc elt:m.:~ IIS On the J~lftCk 

a To trnpletneut a tLUt!u.: ti.Stl\¥. lht: ;t"'-"'' tr: 
liHfck tmplem~nuninn. show how to 
tmplement £N"QUEUE usms a single 
opcratiou and DEQUEUE tumg. a 
s"'~ucri~e of 3 tlp<ltntiOtlS. 

b T11u tbll,:n, ins postl1s- -c--tl).-cssJotl , 
""l11HIUUng slngJe dt~ft op~rhnd,!C hlld 
Milhmdic ttperntc!'~ ' onc.l *', i*:l 
ev11tuured usmg t\ ~tut:k 

Sl•l -1 -+- .52* •+ 
S ho" 1b~ ~aolctitS o f the: Sln:cJ.: 

1 After i.wnluuhn~ 5 :2 • 3 4 

11. After c.Yoluatin_g S 1 • 3 4 -+ 5 ~ 
lu . A I the end o·r e\'ntnnuo tl 

. n d " t'omuder tbe lm~ F;:;-" . whC1'~ n ttn m 

"'re I)OS•t h ' <' tmt:Her~. 

*'• Jf mq - n p < o. thC"tl ~ thQ pNnl (,, q) 
abcn" ttw fine, below d1" J,,~o: , hr on 
th{" lrne'i 

b Cornplere. che followiu~:~ funelloo. that 
returns tn.tc rr the hne segmo.m w uh 
cndpomts (p~ q ) and (r-. s) int:orscosa thc.o 

hne y=-~x by wnrms lhc: lin~ 
m 

nu1r\bt:r and thu conh:m ui' coch bo~ m 
)•()ur n M:'i'\Cr book 

It toacb• 014 ( -... .... r ... • ........-• ~~..-: "-_.., .,.. .. ru-. 
•• ,,~ . , ... . . .,:, ;:::::J . , .... "'""" t·~•.: 
... .., ~ . . .. . . •) c=::. 9 """ ci-t~ ,. u-. 
•· u-t• • ft-•*1'1 !::::), t - (11 · ~ - · · ,) .::~ • -.-• :• -· , , uta · • ~ ~~ · •Jc=~ • ... t. • .a·• • tl t::::tt u..~ " -· ·~ -: 
S uppos~ _you Rf'e s-•.;. ~o f'n'MYI p[ I N J 
;u-•.1.1 ~[I N ) bod• uuitul •.a l l.:~..ed (thn1 lS. 
cn~h lot:atinn 11la) .. '()nhtill nn arbiunty 
'aluc)4 on~l Jt vanfi\'t1c c.ou,-. ... 1 rutu~li7~(l i c'l 



63. 

1\4. 

0, Consider th~ follo,ving prooedurcs set 
and lsei: 
-wt ..... _ .. ,; 

•c.-> •.lr 
t&O~~ 

I 
..._ (J) ( 

tt(IIWS••.W>­__ , 
u C.C.W.h'&l --· --· j 

._ S\II'J)(>SC wu on.nkc th.c following 
seq\>tnw of calls: 

;.el(7)! set(S)! sct(\1)! 

lifter tbe '""l"""ce <>[ lilllt~. whut i$ the. 
value of count. and what do q[l]. q[2). 
q[3]. p{T], p[3] and p[9] contain? 

f> Complete tltu following ~1ateotoCJ11 
"1loc first C<ltooti elcnoe(ots (if 
0011L.1in va1ucs i such i.hat 
.set ) lms been culled". 

c. Show thul if se1 (i) bus uul beeo cull d 
for sooue i, Ut.:u regru-dless o( who.t p[i] 
C\.llttn.in~, is_ sat [j J wi II retunt fnlsa. 

/1 recursive progmm to compu te Fibanacoo 
numbers is shm"1 below. As.<n mc-you ore 
als..) given nn array ljO .. , ,Mj wi th nil 
clcuocnts iuitinlizcd to 1). 

f" <ool{ 

} 

It (oo > 10-- 0 ) 
lt-l-11 
u Q-1) r-..lt 
11 c=l m 

- (2) \ .., U"(a--S) 1' fl~; 

a. Foil on lhc boxes wlth 
"''l'"'ssiouststut\)tueuL• to o11nkc fib ( ) 
sllltc and reuse computed l'ibouacci 
,.,]ues. Write 0Jc box numbc:r and lloe 
con'CSpoudins content~ m your um;wer 
book. 

b. Whul is tltl> lim<: complexity uf tlo<> 
rusuhiug prQgfUm w~un oon1putiu g lib 
(o)? 

An arrll) coutuins four ()OCurrences of 0. 
five occum:toces of I. and thre.: 
occurrences o i' 2 in ouv order. The array is 
to b.! sorted usiti s"IIP QPerotions 
(eltm~>nts lbat are swapped ueod not be 
adjacen t). 
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66. 

'I of 10 
a. What is the minimum uumber of swaps 

needod to son such ·an array in the 
WOI'!<t C.O!l«? 

b. Gil" an or<lcoing of olamonts in the 
above array s..1 lhn.t the minimum 
number of SWOflS needed to sort the 
army t s. maximum. 

Consider lh.d folt(llving rrosnun in f'-'«!Ud~ 
.P=•I syoii~X-
-ooda: 

..,. a : • a· -· 
pru : I a Q<x: :- :.IJII:.etw): 

lllci• 
.. :• •• s: 
orltela(E) _, 

p:6c-. P<7 : iahpr): 
tva t ~; 

1llci& 
:J; : • ,. .. 2 • 
QW: 
ontelaW _, 

bql.a 

..- : - '• 
rw : 
e Csl : 
...u.laW --What is the Uhtp<ol of the progrum. 1\•loelt 

n. Tito parrun.:ter pnssing mechanism is 
call-by-value nnd the scope rule is 
statio scoping? 

b. Th" param~lor pa>-sing mechanism is 
call-by-refcrcucc and the scop<- rule is 
d)1tomic sooptng? 

Consider Ute svnla.x dtr~oled lmuslation 
scheme (SDTS) given in Ute iollowiog. 
AA'1HJIC nnrihuie <Wol~utinn wilh b(>ltom­
u p parsing. i.e.. attributes are <Waluated 
hnmcdiarcly after a r<.-duo1ion . 

B -t ... T ~·-·.,l', · .ioi•T · wl} 
• -t T . l :wl-'l"· wl} 
T .... 1'- r, ·wl•-' ·-'- 1i·_,} 

r .... ,. r:·-·'·•0 ,. .. 1 1'•wl•2} 
r .. • •·• ·•I 
a, Usmg this SD'rS. constnoct u roJSe tree 

ror the expr¢ssion 

~ 2-•1°2 

nnd also compute oL• E. vat. 
b. 1t is required to cowpule the total 

11\lmber or reductions perll\nned (1) 

rorse a given input. Using syntbesited 
atrnbutes only. modiJY the SDTS 
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OS8 . 

!!II'Cil. witbom Q]l3ngfng lh~ gramnmr, 
ro ti 11d E· red, the 11umher of redu<ltions 
pcrfom1ed 111hilc reducing an input to 
E. 

Answer the following quest1ons ~ 

a. Fil l in the boxes below to get a 
solution for the readers-writers 
prob)om, losing " si11glu bonn~ 
sonmphorc, nurtc.x, (initialized to I) 
and l>usy waiti(\g Wcite the box 
numbco'S (1. 1 and 3). and dtcir 
contents m your answer book, 

ut a-- a. w a. o: 
Read.er () ( 

Ll: vait(.ut&s); 
if {v ... o>{ 

} 

R • ._+1; 

-• .~. .. l 

l 
coto U : 

, .. t • 4o t.b.e ,re•d •I 
vait (abt.ez) ; 
• · - k-1 i 
ei p&l(• un .d; 

\lrh.n(){ 
L2J 111.h (Juru!~o). 

) 

li ( ) t - (3) 
•agu.t(eutu); 

J 
4-o.to Ll; 

" . 1 , 
alpl (•utu); 

• I • do 1.be vrltA •I 
11a.it (w u . .t) : 
w .. 0~ 

11"tpa1 (11\ltu:) ~ 

{ t ) 

(2) 

b. Can the above solution lead lo 
Slaf\1ation of'" ntcrs•? 

Answer d1e followittg : 

a. Suppose ~ ou are givc;n au eulply B '­
tree 11here each node (leaf aud 
internal) cao sto~ tiP to-5 key valoos, 
Suppose values I. l. .... I 0 are 
inserted. in ord()r. into the tree. Show 
ll1e tree pictonall)' 
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i. After G Tnsellions. and 

ii. AHt:r all I 0 iru;e.nions 

IU o! !ll 

Do NOT sh011- Tnt.lrmediate stages. 
b. Suppose instead o( splittmg n node 

wltcu i t is ful~ we try to n1ovo a value 
to the left sibling. ff there 1s no left 
sibling, or the left sibtit>g is fitll. we 
split the node. Show the rree after 
values I. 2. .., 9 h~vc been inserted, 
Assume, as in (a). thai each node can 
hold up to S keys. 

c. In generaL suppose a B' -tree node can 
hold a maximum of m ke~ s, and yoll 
lnscll n long scqu.::ncc of keys in 
increasing order. Titen what 
~pprt>ximaccly is the avcrJgo nwnber 
ofkC)'~ iucnch leaf'lovclnodo 

1, In the nom1al case, and 

ii Wil.h inscllion :1$111 (b) 

Consider a bank database with only one 
,relation 

tTallsaction(tr.msno. uccUto, date. amQtrnt) 

The amount attcibute value os positive for 
deposits aud negative for witbdiawa]s. 

a. Define an SQL vic\v TP containing. the 
information 

(acctno; TLdatc. T2,amout1t) 

for every pmr of tr;msncrion$ 1'1, '1'2 
snch that Tl aod Tl arc transactions on 
the same accow11 and !be dato of T2 is 
$: 01c dare ofT I. 

b. Using ouJy t11e above view TP, writu a_ 

query lo fmd for each account the 
minimum balance It ever reached (nor 
including rhc 0 balanoo when the 
account is created) Assume there 1s al 
most on~ transaction per day on cacb 
accowJt, aud each accowlt has had at 
least one transaction since it was 
Greafcd. To simplil) your query .. break 
it. up into 2· steps by delining an 
inrermcdiatc view V. 




