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l. "Somo studonts want to pursuo Enginocriog md somc want to cxccl in Medical Scicnccs'" Wlich of &e

foltowing quantiffcd cxpression can bert reprccnt tho sbtemcnt?

a) 3nA V, b) 3n3r c) 3nV3, d)3n A 3n

d) Nonc of thc mentioncd
2. The totd &grtc of undirocted graph will always bc?

r) Positive b) Evcn c) Odd

3. Eulcr path vitbia e graph cau bc dctctmined by means of?

a)Edseb)Deelcoc)Vcrtexd)Noneofthamcntioncd
a. ti a cJrnpound Proposition stat@€trt is mrde up of four proposido*, ttrar thc numbcr of distinct

combinatioor in tts truth table will bo:

ABs a)A-B-C
c) C U,{

6. Thc cxpressior t4,7J + [3.1] + [-3,9I + L-?.B7|evaluatca to:

a)l b)2 c)3 d)4

7. If we havc to cruurc that at lcast fivc of th€ studcnts hrvc similar gradc in a corusc (whcro toal possible

grr&s arc 7), minimurn nurnberof chdcnu should bc?

a) 12 b) 29 a)25

8. The total numbcr ofedgar in n-oubo grapb Q2 wil bo?

c)6

d) 35

o88)2 b)4

9. f(n) = -99ns + th4 - 9n2 is:

e) 0(n3) b) O(ns) c) 0(n5) d) Bo&aandb c)Bothbandc f)None

10. Is the rolation R defined by "R * {(2,1),(1,2),(1,3),(2n, (l'l), (33)}" rctlexive?

a) Yes b) No c) More iuformation needcd d) Nonc of thc mcntioncd
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!. Translato following quontificd cxpression'

vrvy ((r < 0)A (v < 0) * (rv > 0) -f 
marksl

b. Assume P(x,y)ts(x = y - 5)' Determinc the yalue of 3yVr P(x, y), Vr3 y P(x,y) lx,y e

RI. [a marks]

c. As$ure P(r,ylis (Z* > (y -l)),Writo both ilyVr P(*,y),Vr3y P(x'y) in c;Waudpd form

and daormine &cir truth vahp, where [r,y e set of ftrst four natural numbers]' [8 marts]

d. wdtl down the con&apositive, iuvcrse md oonvcrss for tho ststcment:

..If it is not humid today, then th wca gsthcrklg will take plase.'

2. Answer each of the following questious: [l$ nrrkrl

a. Whet is the least *r*oo*.rltiple and greatest commsn divisor of 334n72 atd2+337'? Apply

NumberTheorynrlss tosolve. - [3 ma*s]

b, Let A be the set ll,4,7,g,ll,l8). Which ordered pairs are in tlre rclation Rr = {(4, b) | a divids

b) and Ra = {(a, i1 1u a"iott 4t t4 uatlcl

c. prove the statem6nil If x is an intoger and ?x + 2 is odd, then x is odd. [4 mar]sl

d. Proof the following rsingmattretnatical in&rction. _ u sa*sl

!? + Z?+ 33 + 43 + 53 + ...+ ,,, = f&:9)'\21

Auswcr thc following queetionr' Attsmptall qucstions'

1. Answcr caph of thc foltowing qucstions:

3. Answerthefollowing:
t, Evaluate following suflmstiors using n=5, D = 3, r I aad b= -5

,n ?t

ff f +sbt-Bc,
J=ltsl

b. Evaluate following summatiotrl by usl'19 formulas:

2?-*rLc where X[-rk = ry

ll7 markrl

[3 marfs]

[lE merlsl
t6 na*cl

t4 rffl$l

c. ForA={1,2p,4,6} b{2,t,7,g1rduniwrsalsctbeingfirrtteonaturlmmbers.Expresc
Set A and B in form of bitsrings. Also compute AuB, A.B, B'A rnd AflB, and express the

rcsults using set-represcntatioA bi6tkgs eird vein diagraurs. [tl'3+3=8 martsl

4. Represent the following two grphs rsiag Adjacency matrix ald Incidence ma&ix. Also determine

rhatwhethertte giveoundirwted graph tae Hmittotriancircuit[Iamiltonim patfi, Euter circuit/Eular

* pattr.@number forthe undirgd.ennh.-tlt?+3*3til:I3-snilrlsL*

5. What is ttrc next term in the sequence: {6,28,138,688,3438,""'} [6 mrrtcl

Express above s€qlrflrce usiug recurrence rclatioas. Also clearly write initial value(s)'

6. In a programming language: variable narnes up to four-length are accepted- These variable

names can start with a lowercase or uppcrcase English letter or four qpeeial-charactem.

However, for the rernaining three letten, diglts and seven-spcciat characte$ ar8 also allowed'

Out of tho total possible combinations: nine (9) single-length, rineteen(I9) trn'o-length, aod

forry-three (a3) three-leng[h variable names are rescrved words. How many different rrariable

names can be made in this langUage, excluding &e resenred words? [8 nrarkst
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"Oata Structures and Algorithms Paper:7

11{ martsl Qucttion 1: Choose tbe correct optiou' ' "
a roch

r + y ., + (p . q * ri il, ioitr* *"1 F-..d** ruro aoo e$slm€ thEt th3 cxprlssioo is lcgal'

a) xyzr+Pqr*e'+
b);Y2t*Pq'16rr
c)xYz+lqrr+ar+

,. LXffit[ffi'J** +," x uc lcft assoc{dvc urd ^ ls right associatiYo' Tho ordcr of

prcccocnrc (tom uda'ri,**tl iE ^, x, +, ;ilroatlix'**.rlon fr tbc tnfix arpcssiotr a + b

Xc-d^e^fls?
a) ebo X+ dcf M-
blabcX+&^I^-
c) abrc)(d-c^fl
d) -+al(bc^ "def

3.Whrtist}reotrytroffotlodngfinaionforsturtpointirytofirctsodcoffollowirrstn&cd&e

1.ev3'7P4+Sq6
votil fin(strPt nodcf shrt)

t
{staa-}iEfLL}

rctuta;

ffin(*a ',$arP@);
Esffi&ncxt t':NIiII )

ffld$st+msPrext}
pdnq'c/d i'stupdaia);

)
a)146641
b)135135
c)1235
d)13s531

4. Whal do you call tbc sclcc{cd kcys in thc quick sort ffftod?

a) Or$qkcf
b) lrrncrKcY
c) PutidonloY

O PtvckcY

e) RecontrfuP&cY

5. Why we rrced to a binary see which i* hdeht balucod?

a) to avoid fornracion ofrkcw rea
b)to oavc mcmorY

clto anaio lbmcr ocmorY accese

d) to simplifr $orisg

5. In which csc aOi#ncy Ust ir preferrcd in tont of u rdjaxncy maffir?

a) Dosc graPh

b) SParscSrspb

"i.lai"o*y 
tt" is ahvayo prc&rrcd

OCorqlctegraph
r. riaicuoftrc followinglctnr?

a) A gnph,,y*nt"io* pdges andmany vcrtices

b) A gnph nay conrain many odgrs ard no veriices

,i e gtupn'"y conin rm odgcs and uo vcrticcc

OA graphmay contain novertices mdmaay edgcs
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8. Consid€rtlrc followirg codc. Can wc acecss dertved2Q tsing{p spe potntnr

;lnclude<lostr€al!>
uslng nsiespac€ stdi
clagg Ancestort_

prlvate:
vold baset{);

pr'otected:
void besc20;

publlc:
vold base3();

l;
class Successor: publlc Ancestor
t

prlvate:
tlold derlved!();

protccted!
votd dertvedl$;

publlc:
votd dei.tred3();

h
vold il.lno
t
- Successor. sptr . ne$ Su(cessorOi
)

a) No
b) Yts

9' If a berc otass B is tdrcrlrtd fum Mhcr clos$ A ad 0$n a clgss c ltrhstt fun ctsr B, u,aiclinhaitanoo ls sho*a?
a) Mulriplc
b) sbslc
c) Dorblc
d) Multi-lcvcl

l0' h !tril'dc inb€dhoca, the prblic mccubcrs ofttp BrsE clas uc rciblc in tho Dorlvod clacs asa) prbliommbcrs
b) fro&ctcdmanbcrs
c) pivucmurbcrs
O !{*ttryrcmtscccaribh

I l. Whkir oftto fotlowing *rtanar arc inconpcf?

a) a $rric flcld can be scocsscd wirh m ogoc ad ako rryitho* oncb) A rdic f,ncdon is oc you oan u* uri6 or wi&orr a dccrrnd *ro"t
"l rle*"ucc*e.' rrtdc firnoio, 6ofirncdo r*d*;Fffi; 6e objcctd) All oftho$ovc.Gconrcr

12. A ticnd olasc sto ocoers
r) pivatc
b) prutcrrcd
c) publb

mben ofothrclr$ itr xrtich tt is dcclrrod rs ticod

d) Bothpotoctodandgvdc

13. A tdddc,eip h u,lddr liftdilorflrt.dcpcnd, oru6oh'r lififuno:r) @porition
b) agercgarior
c) Bodr aggrcgsion ind courpooidon
d) Inhcritanoc

14. WG serpt mrks aa in*anoc of art abstraci bucc olass
a) TRIIE
b) rALSE
c) Cobotrrcrndfalco
d) Currorsry

Page 2 of 2
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Paper: 7

NOTE: AttemPt ALL questions'

' 2r<=10 urrtt'l Qo G'tion 2 : St?t T11l!8. 
gG otrtput of ttc fouout3g progf rB:

l-ffimifbceGotilPr 6iiowing?

*tnclu&<toitrc.r>
u3lrE n*sP.G. 5td;
class Dcrn

t
aubllc:' oeror fUtro

t a* <( tt, ntturtt thls;

Lrc'n[o
{ 

"* 
<< 2; rt'hrrr tdtlti

l
D.d FtXs()
{ 

"* 
<< ti rttu$ tttts;

)

lk Hrno
t o"* ol:

fu.nrril'xur()')rugo;
return 0;

)

2. Assumo you llsvc aia*5J55'3'?'&99'0 in 'filc'orf.' IUhar wilt be drc ouQut?

*include<lostt''e*>
*lnclude<fetrer>
rinclude<strtn8>
u:lo3 nararPace rtdi
lnt raln()
I' fttrea fileS

strirg x;
iii..ip"it-fl'1e 'trc" ' loa: : in) ;
ftle- reekg(r);
getltne(fil€r rr--' r' )3
lort << x << end]l

l

[3 marlrsl Quegtlon 3: ComPle[G the fotlowing coqg'

*include(lostrcar>
*tncludG<ttrlnS>
u31s3 n.terprct stdi
clas EPloYr
I ttp*lrh dcclarrtton of + opcrator functlsr
grlvatc:' lnt tdilui

doublc 
'rlrry3oubllc:

ErPloY.e(tnt, do'Ula) ;

[Lfor..,,tPt*."(tnt ld, doublr laU

t rd*n . id;
rtlly'lrli

!
r l/pro"fO" dcflnttton sf + oPcrrtgr functton

1ot r.lilo
tt 

E rloY* oiGE P{1234' !t'55);-
tilii-n tattrrY ' 2'33 ] steE P;

cout (< "llr* rerriy-riir-u. i; ii acrsrrrv << endl;

retor'rl g;

Page 1 of3 P.T.O.



[6 uartrl Quertion 4
Lreats 8 clE88 Msfix in C# baving a 2-D intcger array ma{31[3] as dan mwrbcr(dectarc it ss
dynsrni6). O'vuload thc fo[owing btmry and unary opcr*ors for oqwf ml and n2 ofthis
class.

l. ml+m2
2. ml -m2
3. ml t m2 (multiplic*ion oftno maficos)
4. ml I nrm (num ir a scalar)

[5x2=10 markrl Question 5:

[2x{-f marlsl Question 6

(a) Ylu lpvc rcirorlar quan wifr a cryocity of S dcmom. Sno
r$er tbc qcciffod rqure of coqnarc aod doqrsr oecmfiooa md rhow c/t ro
tbc front and bac{r indlcce will potat If m anay lory b cmpty, oitsa bwelrsc ii hss narcr bccn
fills{ orkusc it valuchas bcco dcqucud, frcn bavo it box blarrlc

cnqucu{6);
erquru{5);
enquaq3);
enqucu(2);
dc+ar0;
dcqucrrcQ;

(b) Now you r*dvo * followlag Mttoal cot of aqour rud doqrar oporui,om $hory drc contonr
of tho uray and uecrE {r0 fiut asd bact potrrs rirr aftE tlrca; ddidd 6ecrd@ no"G-
aprplicd b thc quauo (i.a, do mt start fiom *cntoh hr h*td m ttr qucuc {,at iou ttrrtsd ln rh6- 

--
previoua prt).

cnqucu{?[
cnqrcu{8}
eflqrlcudz}
etqtrGu{ll}
doqrer&$
doqrlaefi
enq*su(9I

(aloivctnsn poffi tsavcrsals oftlre binrytcc.
A

/\
tc

\\
EFG

/\

o

(d) Tlp pl*no bclow roprtrcd a tdary *uahtrrca Ttc nrmbc rhovo arc arldtry no& lrbol& not
nuuberr roprcccn&g 6o oomcnr ofthc rodrs. Tk gootto$ so rot Ehorytr. If no& I b dotd,
udng blssry rcamn uw ddsdm, wlrat will bc dp acwmdmdc?

Page 2 of 3 P.T.O.



a

ll0 mer*rl Quadron 7i

(a) Providc tho DPtl Eoc afidrg d no& H'

O) ProvidceoBFS Eeo rmrdag srlpdc H

t4x3-12 mer*sl Ouettion 8
!!=

quiOsort algodem aud ghrr cqrPkno

$€Ps.

b) Supposcthcfollowtngopcrdionru€pGrformdoosltGmfiyttldLloscrtnruolbsrlnltp-diag$mtoshowufrorwillbcs6rcdinthcrtrpkafter&sopcrdiomhavcarccrred(kbcltlc

toP):

prrh(l)i pnrh(Oi pnrh(9)i fopO; p(2)t pop0;fuXO)t

c) Draw thc binry min hsap dut ncutt ffqn imordog I l, 3, A 15,4,25,6 t, t h elt ofdcr into

aa lnitirlly mfiy bhary @. thow dl thc tntcrmcdiac rtcp'

Page 3 of 3



UNIVERSITY OF THE PUNJAB
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Subject: Communication Skills & Technical and
Business Writing Paper: I Time: 30 Min.

Q.l. a) Choosethecorrectword.
i. The neighborhood isn't very interesting.

.

a) moreover
We live in the same building;
a) however

He didn't earn enough money
a) Moreover

iv. That house isn't big enough for us,
a) furthermore

Q.1.
i.

ii.

iii.

iv.

vl.

Q.1.
i.

ii.

iii.

iv.

a)

A
a)

A

Complete the following sentences with an appropriate participle. (6)

rolling

coat needs mending.
b) tattering

stone gathers no moss.
b) rolled

opportunity never returns.
a) losing

He kept me
a) waiting

She looked
a) worried

I saw the storm
a) approaching

c) Confusing words
l'm tired, so l'm going to sleep late in the moming
a) Beside

Many medications have other
a) affects

a) Lay
My grealgrandparents from lreland in the 1840s.
a) emigrated b) immigrated

up to you.

'., Roll No. in Fig.

r. Roll No. lnWords.

(4t

c) though
we hardly see each other.

c) furthermore
his wife decided to get a job.

c) Although
it's too expensive.

c) although

(5)
tomorrow is a holiday.

b)
I like the house,

thus

b) therefore

b)

and
b)

Therefore

b)
His

hence

b) lost

b) waited

b) worrying

b) approached

b) Besides

besides the intended one.
b) effects

the cloth over the table, and then set the vase of flowers on it.
b) Lie

It'sb)a)

Q.1. d) Punctuation
i. Choose the conect sentence.

a) My Grandmother lives on Fillmore Street.
b) My Grandmother lives on Fillmore street.
c) My grandmother lives on Fillmore street.
d) My grandmother lives on Fillmore Street.

ii. Choose the conect sentence.
a) Carmen said, "She said, ',1'll never leave you.,'
b) Carmen said, "She said, "l'll never leave you.,'

iii. Choose the correct sentence.
a) You certainly have a go get it nature.
b) You certainly have a go-get-it nature.

iv. Choose the correct sentence.
a) Hey, watch outforthat car?
b) Hey, watch out for that car!.
c) Hey, watch out for that car!

v. Choose the correct sentence.
a) The women's dresses are on the second floor.
b) The womens dresses are on the second floor.
c) The womens' dresses are on the second floor.

(s)

uestion Sheet onlv.
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NOTE: Attempt any FOIJR guesfions. Atl quesfibns carry equal marks.

Q2. R8ding comprehcnslou Retd the pascag* Thel eurcrthe querdonr bclo8.

For two montSs, I have been trying to decido who males 6e bpet ice crcam" I have nrnowod it down to

*i fo* foo*u manufactuss: nanao6n Sanns, Ooodi0$ Disco, ad TwinklE.

..-t;;t*t *itb Randolph i"*s. Randoiph rrmr mrkoe very,good ico crcanr. Ih"y ryy. bts of differtnt

flrrorr, but 6is doosn'i rcally ma6er to rnc. tlrrfs beause I alt ays gct c.offec flavor. They mako &e bcst

coffee ice creem in the worli. I'vs never had hot coffco (tlrc drink) blt peoplc toll me thrt Rarrdolph

Farms coffee ice cream tastes.lust like the real thing. Also, Randolph Farms uses all naural ingediattsto

make their ice qtam. This is a good ide'a, I &ink'
i*oni, *otave Goodies. Coolies makx excellent ice cream. Like Randolph Farms,Goodies usos all

,*r""f ing*dicnts. fnet oJy ,"iu three diffsent flavors-strawberry, vanilla" and chocolap-{ts&ey

,r"f" Arf, very well. fire dwberry is amazing. fvey !i!c-o{ it remkds me of the stawbcrrios that I

"r.O 
t plrt U.iind my old house. Tire vanilla ii wonderful. lt is very smooth and has a refreahing

;;y il;:Th. "h;i.b 
is outsranding. It is mad€ with real coooa banrs fiom Bolivia. I di&rt know

wherc-Bolivis is so t deoidsd to look for ii on a map. ASor hunting awhile, I dlscovsred ttat it is ls South

ar*caf Thafs a tong wry to go to got cocoa, so ii must bo good- I world oay that {ro only drilI/back to

Goodies iee cream is fiatthey only mrko threc diftrcnt flavors.

ifriiA,,* fr"* Disco. pi,r*i.r.i*,r* f okry. Thoy dot!8:o.mTy goodtlavors' Actuatty- the onty

Disco flavor I fiko is gubbliSrr. , is nsnille'ios cr;am with litle chuaks of but&legum iu it Aftor you

aot the ice cream, you can blow bubblcs with ttre gum. Tbat's pxilty fun.

;i;"rty, id*is t*nr[. rwinkle ics cream is mfoiocre. Thaonly good $ng.tltufy*le is thd it is

i"r*iiuri in *pu1si"". iou cuo buy a whola carton of twinklo ice grCIam for 04.50- That's only two weckd

allowanco for me.

Qncctiorrl Choose the comect opdon for e*ch que$ion'

l) Which ofthe following would be the bcst title for this possege?

e. St ot butty, Vanillg Chosolsts, and BubblegumTool

B. The Four Top lce Ctcam Manufacturan

C. The Ftpst lcs Crerm in tho World
D. Picking6eBS lcc Crcan lvtanufamrsr

2) lf t5o author wsnted !o get I scoop of cofre ioe cream, whoro would hc or slro pobably go?

A. RandolphFarms
B. Goodioc
C. Disco
D. Twi*le

3) In mraeraoh l. tlre aufror usc a ooloa" A colon (:) lookr liltc two dqs' onc ol bp of ts othor.' Cohns

;f,";firuil; iim"*n part of a ccnu,cc. ttrc pert bofore trc colon inuoduccs rn idsr and csn

stand alone .* 
" 

*nen*. iilp.rt rfor ilre colon givb moro dc0ilod infornatbn $o$ &b kht' oft'o

as a list If tlte colon could trlh it wotrld sey, 'And hcrc thcy rrcl'

Usingthis inforrnation, it can bo undcrstood tbatwhich of thc following sontenc€8 oonbinsthc corcct usc

ofa colon?
A. My friards src: sw@t. young and gencrcus,

B. I like: o talk on the phone at night'

C. I have threc peE: Toto' Spot' and Rovor'

D.l wont a ne\p bieycle: or new rcller skat s.

4) Apcordfurytothe parsaga, thc author likes Rrndolph Farms icc crcam bocauso it

l. isallmnrrsl
lI. is mado in Bolivir
lII. courc inmmY flrvors
A.Iooly
B.l*ndtronlY
C. II nnd Iil onb
D.l,lI,ard III

Page 1 ot2 P,T.O.



s)^ln peragra$ 3 thc rudror wr.tqq rlhEt'E.s lqrg.usy tg p to gct cocos, 3o it mus bo good.u Usirg 6is
informdion" wo Galr understand thar thc autlror bslicy€s th$
A. Goodi06 lose money on sslca of chocolrtc icc crpam
B. Bolivh makcs &e best socoa in the world
C. &ings th* arp hard to gnt must be high quslity
D. coce from tho unied statss is rd very good

Q Acwding to &e passag6, tho author lilro$ Dfuao ho crcom bmuso it
A. is relativoly inexponsivo
B. has tut&logrun in it
C. is mads in Bolivis
D. is okay

7} Accordingtoths pessage, how h Rmdorph Fanns icocrcan dlfiareotdun Goodics?
l. Randol$r Farms has many differcnt ftarcrs trtd Ooodicc does not,
ll. Randolph Farms uscs all naturar ingrcdiarts and Goodics doa not
IIl. Radolph farms is very oxpensive and Ooodics is not.

A.I onty
B. I and II only
C. nad IIIonly
D. L ILand III

Q3. lVrito I mcmo to your cmployecr to prcpre &elr porforuucc cyrlurffon documatr
by *cortrin det* O0)

Q{. writG rn cscry of *bout3fr}-3s0 rordr or rny ollE of thc glvon topicr: (20}

a) Frvorite hlstoricrl per*onality

b) An ilcident thrt changed my life

c) Dlrsterc of doforestrdon

Q5. WritG r httcr to r potcntirl curtomer/ctient rnd penurdc thom to hfu*your compary
for ru employee rt0endrnce appllcrtlon/roftrrrc. iZOl

Q6. Dtlcurt tho Importrncc of hrvtng good prcocotrtton rldlls rnd how vburl pnuortetlou
helprlnddivorlngrcpooch. Givemcnmpte. (20)

Q?. IVrite r lettcr to r clicut rnd rtftne to rctrnd the cct of the bunrt mrchlucry. (10)

Page 2 of 2
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UNIVERSITY OF THE
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Theory of Automata & Formal Languages

PUNJAB
Annual- 2021

Paper: I

I RollN0........,,....... :
taa otataa aaa aoaaaara a a

Time: 2 Hrs. 30 Min. Marks: 80

ATTEMPT THIS (SUBJECTIVE) ON THE SEPARATE ANSWER SHEET PROVIDED

NOTE: Attempt ALL questions.

l. Draw the DFA that oalr rcprescartthc following rcgular crprcssion. Also mention tie least number of
states requirtd !o autornato thc given rcgular cxpession (00)t(l l)' [6 merlcl

2. Dmw DFA for thc laaguago that mu$ comin l0oQrurtae charactcr sd b {o,l}.Also witc [€gBl8r

cxprcssion for ttis language.

3. Convert following DFA to RB wi0t €ach d€tsilod step.

b

Convcrt following CFGto CNF
S--ASB
e -+ aASlalo
B -.+ SbSlAlbb

Is the following grammar ambiguous, cxflain?

S--'0lllS+SlSxS
i)€oarftct e *DA*r"t -.{glrfzt tan+,n-} +fi >-f, + 2}
ii) Wd@ do$n llre CFG for the PDA designed in Qcsdon 6part i.

4.

6.

[6 mrr]rl
114 nrrlcl

[5 merkrl

[5 nrrlnl

-$O+t-ntrncrtml

7. Construct I TM nuchirc for chccking ttrc palindrome of thc string of odd length or,,cr &c chracter
set {1,0}. [5nrrlcl

start b bn.\{o ll.a
E3I! a aa

a



&
Subject:
Paper: 9

UNIVERSIW OF THE PUNJAB
B.S. Gomputer Science 2nd Year: Annual - 202i

Theory of Automata & Formal Languages

Attempt this Paper on this Question Sheet onlv.
Division of marks is qiven in front of each ouestion.

This Paperwill be collected back after expirv of time limit mentioned above.

'.. Roll No, in tig, .,.,,.....,,.........

\.Signature of Supdt.:

Q.1. Encircle the right answer cutting and overuvriting is not allowed. (10x2=2Ol

l. Tuting-recognizable and contort*ersitive langungc orc clasificd rs Tno_ ad_?
a,l2 b) 0,1

3. Let 0re class oflaguagc scccilod by 2-trpe PDA mactirc bc Ll ad the clrs oflanguagcs rcprcsemed by
l-hpe PDA bc L2 thco
a)L142 b)Lt>L2 c)Ll U12=.r QLI-I2

4. Supposc a languge Ll has 2 st tes ad L2 tras 4 staH. Aftc using the cmss podrct constu*ion mcthod,
we havc a mac,hlne M thrt aeccpts Ll fl I2. Thc otal numbor of statcs ia M:
a)6 b)4 c)2 d)8

5. In PDA thc input sting is acccptcd wtco ...........

2. Whicl ofthc following is truc?
8) (01)10 = 0(100)'
c) (orl)r010(orlFl.0. - (0+l).

a) Om oftb fin l Strics oeur
c) ftedac&becones ful

c)!,3 ; 6)02

b) (0+l)r(0+l)+l(Or-l) = (0+l).01(0+l).
d) Noc ofthe uffoncd

b)ftrsrkbsmcs Gmtry

Oboth(a)md(b)

b) infiniemanorytapc
d) norc ofthc meotioncd

b) A-+ aalaaAl abat6Ad abbq B"- abbalb

d) None of the mentiotcd

6. Thc operdion ir wtich nro seings arc *rinrn side by sidc !o f6m s o6w longer srring is called

a) Bctcnsion b) En&ancaneot c) Conoataration d) None ofthe mentioned

?. Giver Grarmar: S-rA, A--raA, A..-a{\ B+Aflb
Which unong tlrc following productiom rc Usclcss prodldions?

a) S-'A b)A+aA c)A-.{b d)B-+bAlb
8. A uriry rreldnoopcrr&! ovrr:

i) finilrmcrnoryQE
c) dcpcods on 0lc slSoritktr

9. Simdirythcgivcngnmerr:
A-r el orAl.bBqB+ abb4 b
a)A-+ aalaaAl rbabbA{ a$o
c)A+ cd ood &bbc, B+lbba

10. I! ord€r to Bindiry a oonta( frGc glrnrmar, wc car skip thc following opention:

a) Ranovel ofnull producrion

b) knroval of uselcss symbols

c) Removal of unil podudons
d) Norr of thc mcr*iotcd

Time: 30 Min.
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Computer Org. and Assembly Language Paper: 10 Time: 2 Hrs. 30 Min' Marks: 60

ATTEMPT THIS (SUBJECTIVE) ON THE SEPARATE ANSWER SHEET PROVIDED

NOTE: Attempt any FOUR questions. All questions carry equal marks.

Q.2. A. Writc an asscobly prcgram that inprts two Sings, cmtnato bot! suings aod display on thc

Scloon flOt5)

B. Deecribs thc functlon LAHF inshrtio..

Q.3. A. lVrito m asscmbly prograar tha lnp$ two scingr and cnocks tbom wtcdrr thcy art same

orttot(fOlO

B. Whrt is padty md zero flag?

Q.4.4 Wtitc a pmgram in assaubly tanguago tha irpua l0 digits, storw t lcm lnto an anay aod 6nds the

Minimum digtt input validation. You $ould ilput only digits ed mnkc suro &a ao o&a c,haraoter

Cmbehpn (lGlO

B. \Ylut is 6e prpose ofLEA in$rrctims in asscnbly langurgp?

Q.5. A Wrib an asembly p,rcgran 8l8t oalculaies the &ctorirl o on iuteger numbcr. O0+5)

B. What sc thc ltrw hsic $cps in hstucdon exoourion oycle?

Q.6. A" Vritc 8n asscobly progrun ttat rcads o c,hractcr fiom ks,,boatd and dcfrminc wlrtrcr character is

A vowet or consonalt. (f0+5)

B. Wrib lns&rcdonstidooaalnaloo'ptodlryhy I to 5 iaQcrs.

Q.7. A. Writo m assanbly languagc progrrm tut alphabodcdly sorts ar aray ofteo ohaoctcrs. (f&5)

B. How doas O{LL imtruction worts?



UNIVERSITY OF THE PUNJAB
B,S, Computer Science 2ndYear: Annual -2021

,. RollNo. in Fig. ..........

'. RollNo. inWords-

Subiecfi Computer 0rg. and Assembly Language
Time:30 Min.

\
Marks: {5'..

Attempt this Pio9r qn this guesti-on theet onlv'

,n," r"o"r n'O tbo"'
..signature of SuPdt.:

e.l. Encircre the right answer cutting and overwriting is not ailowed. (10x1'5=15)

1. Uses operdor is used to push data in to stack"

&. Tnra b, Falsa

Z. CS register cannot be usod as destination ogaand in MOV instnrstion

s- True b. False

3. PUSH instnrction cannot be used in 8086 CPU mode'

a. True b. False

4. Prograrn count€r rEgist€f always contain addrcss ofn$C instlstion.

& Tnre b. False

5. It is not necesssry that program wriuen in t086 runs on 80386.

& True b. False

6. The insrudion SHL EB)q 4 will divide EBX by 16

&. Tnre b. Ffllsc

i. uiiog MOv in$nrction only E-l6, or 32 bit valuc can be moved in in$ruction poir*er IP

a. Tnrc b. False
g. Conrpgter orypnization consists of only lPU and mcmory aud thc tntsraction betcY€Go EtGm. ..

a. True b' False
g, A bus connpc.6 ttre CpU cunponents lvhich is ths collection ofprallel wirw to tmsfer datr &rm

memory and VO dcvico to CPU'

& True b. fahc
10. Intemrpts gdos are the pointcrs to porlt to intcrrupt lrandlefs in pmtocted mode.

& Truc b. False
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Sulject Linear Atgebra & Probability and Statistics
Time: 30 Min.

Paper: 1l

Attempt this Paper qn this Ouestlon qheet gdy'
ffii6iiffii?GEFvf n in tr.ont et,e.-eghs$sgtio-n,

Q.1. Fill in the blanks with True / False

L Multiplication of two matrices is call€d a scalar multiplication'*------

2. Determinant of a matrix = product of its Eigen values'----'-----

3. The raok and nullity of a system is always egual'-

4. 0 is the Eigen valuc of d if ard only if A is singular'----'-"

5. rnverseorl = [], ll.*.
6. Every subset ofa vector spce defines a subspace

7. Inner product dcfiaed on a vector space is commutativc

8. A is iavertible if ad only ifA is non'singular'..

9. The lincar sygtcm .r{r = b is always consistcnt"-'.*'*-

10. Set of any two vectors of R2 alweys detnes ia basis'

Q.2. Fill in the blanks with True / False

LIn a poker hand consisting of 5 cards' the pmbability of holding 2 aces and'3 jacks is -'

2. Mode of the data 13, 18, 13, 14, 13, 16' 14' 21' 13 is --------*---
3. Mean of the data 6, 8, 9, 3, 4, 6, 7, 6, 3 is-----'-.-'
e. ii" Z-."*U". olub neds to clwt a chair and a tseal uref,' how many difere'nt ways car

these two to bc clcctcd?""""""""""""'
5. In how mary ways "rt 

7;;;;;d"nts be assigned to I triple and 2 doublc hotel

6. Total area undcr tlre cruYc is**
I o, x<-1,

?. The cnmulative probability density firnction it f(')=l+ ' -l3x<2' then find

I r, x2z.

P(0 <.r < l) = --
g. If a mndom variable X denotos the nrimber of hcads u&ea threc digtinct ooins arc tossed'

theo numerical rtescriPion of the random variable X

(10x1=10)

(10x1=10)

q. floa O, *l-* of tire follo*'iog scor€s on an cxarn t 92' 95' 85' 80' 75' 50?-------

lls' 4 white balls and 5 blue
10. A ball is drawn at random from a box oontaining 6 rtd ba
- -' 

irfft. fhe pnotability that it is red is:""'---..-

'\\Signature of Supdt.:
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Subiect: Linear Algebra & Probability and Statistics Paper: t l Time: 2 Hrs. 30 Min. Marks: g0

THI EC TE ED

NOTE: Attempt any TWO guesfrons from each Secfion.

SECTION-I (LINEARALGEBRA)

Question 3

a) Detennine whether the vectorsot = (1,2,2,-!), u2= {4,g,9,-4), and u3 =
(5,8,9, -5) in R{ are lineady dependent or linearly independent? (lomral$)

b) Detcrmine whether all vectors of the form (a, 1, 1) define a subspacc of R3 or not?
(l0mraks)

Questlon 4

Find the rank and nullity of the matix d by rcducing it to row eehelon form. (2omraks)
rLZ -1 1r,-lz 4 -z zl

'-13 6 -3 3l
L4 s -4+J

Question 5

Suppose thatr, = 3 , Xz= 0, X3 - *1, .7* * 5 is a sOlution of a nonhOmogeneou5 linear system
Ax = b and that the eolution set of the homogeneous system Ax = 0 is given by the fornrrulas

aaaaaaaaaaoaaotaala.a
a'

3 Roll No. ................ i
llaaaaoaaaaaaaaa0aaaaa0

xr = 5r -Zsrx2 = sr13 =S* trX4=g.

a) Find a vector furm of the general solution of r = 0 .

b) Find avector fomr ofthe general soltition af Ax = b.

(lOmraks)

(l0mraks)

Quoctlon 6

a) In a gatnc, a player tosses 3 fair coins. He wins Rs.l0 if 3 heads occur, Rs.5 if 2 heads

oacur, Rs.2 if only I head occurs anil losscs Rs. 15 if no heads @cur. find his cxpected
gain? (l0mralcs)

b) What is the probability of gotting a total of 7 or I I when a pair of fblr dice is tossed?
(l0mraks)

Question 7

The probability ttrat an Ametican industry will locate in Lahore, Pakistan, is 0.7, thc probability

that il will locate in Krachi, Pakistao, is 0.4, and the probability that it will locatc in either
Lahore or Karachi or both is 0.8. What is the probability that the indutry will locafc

a) Inbo&qities?

b) Inncithercity?

ways can they bc seareAt

a) Witbnorcs8ictions?

(l0mrals)

(l0mrsks)

Question 8

Forn msriod couples bave bought 8 seas in thc sa6c row for a concert. ln how maay different

(lOmraks)

PROBABILITY AND

b) If €aclr couplc is to sit togethcr? (tOmrd$)


