POKHARA UNIVERSITY

Level: Bachelor Semester: Fall Year ¢ 2019
Programme: BE Full Marks: 100
Course: Theory of Computation Pass Murks: 45

' Time t Jbrs.

Candidates are required 1o give their answers in their own words as far
as practicable. 2
The figures in the margin indicale full marks.

Attempt all the guestions.

. e})ﬁvm the following NFA to its equivalent DFA. 7

O

S Tﬁe:ﬁnn pumping Lemma. Show that [, = (a"b?":n 2 1} is not regular
, ousing pumping lemma for regular language. - -

s

2 Define language of context free grammar L (G). Write CFG for L= 7
{we {a, b}*: w has equal number of “a’ and *b’}. Hence derive any

ygﬂaﬂﬁﬂ ing same grammar and also draw parse tree.
: onvert following CFG into CNF, G= ' . -
T V={§,A,B,a,b}, G=(V, L, R, 8), where

- T {al h}’

R= *
: ./-“1/ {S-+ASB[b, A-pAbSjule, D-pSbS|A[bY). /jkz, jral.

[n wh' o ‘ " L]
al aspect PDA is stronger than finite sutomunli®@lute vlosue
properties of context free grammur

'ISl:L:', the Pumping lemma for context free lnguonpe, Prove thal the N
dm/u?ﬁ?uagc L=:' {0 I"’.'.-{n‘a--{l] i8 nol context-fieo lanpmnge -]
ine Turing machine. Pesipn o Turlng, maehine PRI \

Luugungu L=1"2"3" | n==- ),

How ¢ . o
’ sh - AT J0U Rl wag, machne (i iy
Show that the funciion L(0) o0 1, I ok it
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f

What is recursive and rﬁcuﬁl?ﬁl}’ Eﬂ“mm'?—"f- mﬁﬂhﬂgﬂ? Shm.,,

5 }{
& 8§ : !
/ the union of two recursive language is also recursive, ha:

' ite about church turing thesis and universal turing machine,
‘/)Uyslng De Morgan's Law, prove the following: | 1
3 ) (AuB) =A'nB :

i) (Anﬂ}r Aug
b)~"State computational complexity theory? Explain class Np with
suitable example, | I

7. Write short notes on: (Any two)
3} Elimination of useless symbols
Br Regular expression
l‘i_pl‘umpihg lemma for CFL

2
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POKHARA UNIVERSITY

Semester; Spring ear 12019

lLevel: Bachelors
Programimes 131 Full Masks: 100
Pass Marks: 45

Course: Theory of Computation
Time : 3hrs.

(anclidutes are requlved to give thelr answers In thelr own words as far

wy practicable.
The flgures In the margln indicate full marks.

Attempt all the questions.
1. 4gﬁ’/ﬁ‘md the regular expression for the following Finite Automata g

Start
e

b)—Convert above figure from NDFA 10 DFA.
2, Using the principle.of Context Free Grammar, capture the exprﬁ?ﬁﬁ

x -
4t ';Ef) * {x3 * x5 +.xy)and draw its parse tree.

hat do you mean by Ambiguous Grammar? Explain with example.
Remove the €-production(Null) from the following grammar.
§ = ABAC
A— uAfE 4
B — bB/E”

. C*IJ
3.0y What is instantaneous description of PDA? Design a PDA which
teeepls the language L={we{0,1}" : w las equal number of 0s and

I’s},
Mﬁeiubout closure properties of conlext free language, —
4. _ij)/i:Tuw can you represent a Turing Machine? Show that the funciiom,
l_ {n = Xt ,l’, Ls_'l‘urmg computable, * :  fy Lransionms
esign a Turing iAachine as a right shift machine WIT

il # into #itwif with alphabet ¥'={a.b #}. .2 Show that
S, _9)\:[1:11 is recursive and r«:n:urszp.rg-,‘i;1 ernumerahlc I?:EWE"
ursl

the union of two recursive language is also rec _
1 % _'.
oy Write abont .:hmch|||‘|I||E_.ITIC#|H_I_1Hd_Illli'-"l.!rs;%ll‘ll_ll%JILLII_IIIEIII:EEV/’
4 \.n How does compuiability differ "from complexily theory? Desriby
ol [ o ——

about the time and space complexity.
).~ State the Pumping lemma for conlext free lnngunge. Prove thay g, ‘

language L={a"h%"|n>=0} is not contexi-free langunge,

2 Write short notes on: (Any two) ' »

¢
M Undecidability ‘
By Universal Turing Machines
£)” Relations and Funclions

CamScanner


https://v3.camscanner.com/user/download

POKHARA UNIVERSITY

Level: Bachelor Semester; Fall © =~ Year - 2020
Programume: BE - Full Marks: 100
Course: Theory of Computation s Pass Matks: 45

Time : 3hs.

Candidates are required to give their answers in their own words as far
as practicable.

The ﬁguré.é in the margin indicate full marks. : .
Attempt all the questions,

| 55 FWhat is set? Show the different types ofset operation with examples. 7
b) Explain finite automata along with is uses and applications. Constructa 8 '
DFA that recognizes language L _that accepts the .set of strings.
ontaining exactly four 1's in every string over alphabet ¥'={0, 1}and
lest your design with a validstring. g - ;
“ind the regularexpression from NFA M= (K, T, A, s, F), where K= 3

(o, 1, G, G, G, Qs}» == {2, b},5 =qs, F={ g5} and A'is givenas
follows. - SR

3/ |- a b -
— Gy " '_ Q-

d G = -

Q2 - Q3,04 -

RE Sk Rk | Qs

G4 Q@ | - -

*qs = - | -

aR— 7
T={abec} : . .

and P is defined as S—Xa/Yh, X
= — Sb/b, Y- 5a/a
Desipn the PDA for the i‘ul!m:,-ing gmm:mnr. i

1
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£t is CFG? Design CFG for-language Lr{wew': w ¢ (,b)" ), g,
/::E grammar for derivation of baacaab and also drw equivalen Mike
e . . .
b) What is CNI? Convert following CFG into CNF, G=(V,},R,S) when
! ’

¥

Ve{5,A0),
Y ={a,b},
R={SaABJAAB[B, A aAlc, B->abbA}

\_a¥"In what aspect PDA is stronger than linite automata? State closupe 7
propzdics of context free grammar.

‘ lappuage 1.={0"1"2" [n>=0} is not contexi-free language.
s esign a Turing machine that tansforms #wl o fltwi, Where # 7
represents blank symbol and w is any string of'a and b,
hat is configuration of Turing machine? Show that f{x) = x+l i §
/irﬁ?;; computable, |
' “} Write about church turing thesis and universal turing machine. .
k) Yxplain in bricf the P and NP complete problems with suitable
v ramples,
Write short noles on: (Any t'!.vn)
wt* Helations and Functions
h~K -ape turire machine
¢_Canesian product, Relation and Function

ym:c the Pumping lemma for context free language. Prove that the 8
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MOKIHARA UNIVERSITY

Lovel Pambalos Semested ~Sprng Year 1010

Pogram Bl % Full Marks 10

Covane Thevny of Comnpulation Pass Marks 313
Timeg 1 hrs

¢ bokagt sy roguirnd B gnsw oF an their men wonds oo for s procicahle
[ 1 ewms o8ty margea ssdote full marks.

Growp « A: Allempt all questions. (32 10=50)

QDN L llow can you compare fine automala with toaday's sophishicated digital computer? What 10
are prodymoenial and non-polynomial class problems? Explain with real world examples
Ivssuss shout CFG and the sipnificance of Parse Tree. You are given 3 Content Free 10
Cuammar Go{v, 3P, 5), where: V=[S AB] . ¥ = (ab} and the producuon rules are
— S2all |ab

AaAll ja
H-rabh

Pyone thal the given prammar is ambiguous,

Mﬁ language is regular, all sulficiently long string in the language can be pumpedand the 10
resulting string will slill be in that language. The significance of the theory of pumping lemma
+4 that its contrapngilive pives us a way 1o prove the certain languages are nod regular, Is there
another theory of pumping lemma related to contexl free grammar? IF so, discuss brielly
—~boul it Using this concepl, show fhat the language L={a™t", nzﬂ__ij no conteal free,

QN1 CFG arc slways nol in an oplimized form. They can be simplificd to normal forms like CNF 10
v and GNF_ Brielly introdute CNF and GNF. Consider 3 grammar G={V, LI', 5), where:
v-15.A0) . T = (ab] and the production rules are:
S3bA pb
AFbAA S |a
B-<raB0 bS b

Find an cquivalent grammar in CNF. While doing so, discuss the necessary steps clearly.

"IN 4 There are cortain turing machines that can be programmed, aboul the same way thal a general 10
purpose computer. What would you call that? Explain with its characterisiics and working
principle

&ysﬁ- lainng problem is undecidable. Do you agree? Hlusirate your understanding aboul the 10
Halting problem. Also show that the complement of recursive language is also recursive.
Then design appropriate maching that recognizes L. |

Croup - B: {1220=20)

QR 6 In this subject you have studied aboul various machines like Finite automata, Pushdown 20
autoanata and Turing machine with ascending order of computational power. Till now, is
there exist any other device which is stronger than Turing maching? Il no, how can you say
that Tunng machine is ultimale calculating mechanism® ence present your ides alwwt
problems which are solvable in principle bul cannot be solved in prachice.

l.u_.,.il
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POKHARA UNIVERSITY

Level: Bachelor Semester: Spring Year  :2024

Programme: BE Full Marks:100

Course: Theory of Computation (New) Pass Marks: 45
Time  :3hrs.

b)

Candidates are required to give their answers in their own words as far
as practicable.

The figures in the margin indicate full marks.
Attempt all the questions.

State and prove the pigeonhole principle. Prove by mathematical 7
induction that n® - 3n + 4 is even and true for all positive integers.

Define Finite State Automata. Construct a DFA that recognizes, 8
Language L that accepts the set of strings that starts and ends with
different symbols over ¥={a, b}and test your design with a valid
string, :
Convert the following NFA to its ¢quivalent DFA. 7

Describe the decision properties of regular languages. 8
What is CFL? Convert the given Grammar into CNF. 7
S->ABAB  A->aAle B->bBle
Design a PDA for the following language IF{é’b'z’hl >0} also 8
check it for aabbbbbbb and aabbb. ?

OR
State the rules followed to design a PDA for a given CFG. Design a
PDA that accepts L= {a’® b™ n>0} and check the string aaaaaabb.

Show that thz language L= {a"b"c™: n>0} is not context free using the 7

concept of pumping lemma. . '
PDA is Stronger than FA and for every CFG there is an equivalent 8
PDA. Justify this statement with an example.

Page1of2
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a)

b)

b)

Design a TM for L={WWF®: WRis reverse of w £ (2,b)* for both even
and odd palindrome}.
Differentiate between FA, PDA, and TM on the basis of string
acceptance. Also, explain why does TM is considered functionally
stronger among all of these?

OR
“Turing machine is believed to be the ultimate calculating
mechanism”, elaborate with the help of Church Turing thesis™. Also,
show that the function f{n)=n+2 is Turing computable.
Elaborate the properties of recursively enumerable and recursive
languages. |
Differentiate the time complexity of a Turing machine and time

complexity of a language decision problem. Define the complexity
classes P and NP,

Write short notes on: (Any two)

a)
b)

c)

Universal Turing Machine
Church-Turing Thesis
Halting Problem

CamScanner


https://v3.camscanner.com/user/download

POKHARA UNIVERSITY

Level: Bachelor Semester : Spring Year : 2023
Programme: BE Full Marks: 100
Course: Theory of Computation Pass Marks: 45
Time : Jhrs.
Candidates are required to give their answers in their own words as far
as practicable.
The figures in the margin indicate full marks.
Attempt all the questions.
|. a) Define alphabet, string, and language with examples. 5
b) Design a DFA for the language L. = {w € (a, b)" : w ends with bb) 5
c¢) Define an ambiguous grammar. Check if below grammar is 5
ambiguous:
S-=aB |ab
A=2aAB |a
B=2>ABb|b
2. a) Whatis the significance of minimizing a DFA? Minimize below DFA 7
and analyze your finding.

b) “"We can convert Finite Automata to Regular Expression and also 8
Regular Expression to Finite Automata ". Justify this suitable with
suitable examples.

3. a) Can production rules realize Context Free Grammar for the language 7
given by L={a"b" : m>0 and n>0). How?
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b) Explain the process of simplifying Context Free Grammar. Simplify 8
the following CFG, G=(V,Y ,R,S) Where
V=[5, A}
Y ={ab)
R={5->aAB|AaB |B
A->aA |«
B->ab | bA}
a) Explain the concept of "epsilon transitions” in a Pushdown Automaton. 7
How do they afTect the computation?
b) Define PDA with block diagram? Design a PDA which accepts the g
language L={ a"™b": n>=1 } and test for strings aaaaaabb and acaabb.
a) Describe the concept of an "accepting state” and a "halting state” ina 7

Turing Machine. Show that the function, (n) = 2n is a tuning
computable,

b) Define Turing Machine. Construct a Turing machine that accepts the 8
language of strings over (a, b) with each string of even length. Also
show it accepts string abab.

a) Defline the concept of "Recursive Functions”™ and explain their 7
significance in the theory of computation.

b) Is P=NP? Explain. Also differentiate between Tractable and Intractable g
problems with examples.

Write short notes on: (Any two) 2x§
a) Pumping lemma for CFL
b) Universal Turing Machine
c) The Halting problem
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Level: Bachelor
:BE
Course: Pass Marks: 45

b

POKHARA UNIVERSITY
Semesier: Spring Year 1 2024
' Full Marks: 100

Theory of Computation b  3hes.

Candidates are required 1o give their answers in their own words as far
as pracricable.
The figures in the margin indicate full marks.
Atempt all the questions.
7

]

. &)

b)

3 a)

b)

:; mhiﬂ#rmudﬁwhuﬂhnﬁumﬂ

are P, NP-Complete problems? Explain with examples,
Write short notes on: (Any two) I .
;; Simplification of CFQ

Rmﬁulldﬂm'nl‘y' Enumerable Language
¢)  Decision algorithm for CFL

What is function? Explain its types with examples.
Differentiate between DFA and NFA? Design a DFA u accepls ﬂw ]
language given by L= {we{a,b}" : w contains neither ‘sa’ nor ‘bb’ as

substring). Hence test your design for abasbb.
Convert the following NFA to its equivalent DFA. 1

Define pumping Lemma for regular language. Show that 8§
L=(s" b™ n>1} is not regular using pumping lemma for regular

language.
What is CFG? Design CFG for language L={a"t" : m>=1, n>=] ).
Test the grammar for derivation of aaaabbb and also draw equivalent

parse tree.
Convert the following grammar into Chomsky Normal form. 1

S— bAD

A=+ aBHAD

B-+b
D-» ¢ (Null)
Define PDA with block diagram. Design a PDA which accepts the
language L=(a* : n>=1} and test for strings asanaaas and aasasa.

b) Show that the language L= {2"b"c"™: n>0) is nol context free using the
concept of pumping lemma.
8) Define Turing machine. Design a Turing machine that accepls the §
language L= (a"b"¢" : n>=0).
7

b)  How does a Turing machine compute a function of natural numbers?

Describe. Show that the function f(n) = n + 2 is computable.

b |

2x3
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