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B.Tech.
Third Semester Examination, 2010-2011

Discrete Structure (CSE-203-F)

Note : Attempt five questions, Q. No. | is compulsory, and one guestion from each of the four
Sections. All questions carry equal marks.
Q). 1. (a) Define multiset and power set.
Ans. Multiset : Multisets are sets where an element can occur as a member more than once. Far
example ;
A=laaabb ¢l
B={aaauah b bdd
are multisets. The multisets A and 8 can also be writlen as :
A={3a2bhlc)and
B=|4alb2d
Power Set : I § is any set, then the family of all the subsets of § is called the power set of 5. The
power set of § is denoted by P (5. Symbolically
Pi8y={T:TeS§}
Thus, ¢ and § are both clement of £(S). I set § is finite and contain n elements, then the power set
of § will contain 2" elements.
e.g. if A ={1.2). then P{A)={1}.{2}.1.2).{} )
(). 1. (b) Define Cartesian product of sets and equivalence relation.
Ans. Cartesian Product of Sets : Let A and B be sets. Cantesian product of A and B, denoted by
A B, is delined as ;
AxB={ub:acsAund e 8B}
Thus, A % B is the set of all possible ordered pairs whose first component comes from A and whose
second component comes from 8,

Equilvalence Relatié : A relation on a set A is called equivalence velation if it is reflexive,
symmetric and transitive, i.e.;R is an equivalence relation on A if it has the following three properties :

(1 {a ade B forall as A (reflexive)
{ti) (@ b)e R implies (b, g) e R (symmetric)
{iit) (@ &) and (b, ¢)e R imply (& ) € R (ransitive),

Q.1 () If f(x)=3x" —5c* 49 find f(x-1)
Ans. flat=3x" =527 +9
Then fix—!jﬂ?u[x—lj" —5{.r—l}2 +9
=3(x? —dx 6T —dr D50 —2x +1)+9

3

3 v
=3 —12xt #23x? 225417
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Q. 1. (d) Define partial order relation and lattice,

Ans. Partial Order Relation : A relation R on a set § 15 called a partial ordenng if it is retlexive,
antisymmetric and transitive. That is .

(i) aRa for all as § (reflexivity)

{11) aRb and bRa=>a= b (antisymmerry )

(i1} aRb and bRe= aRc (transitivity)

Lattice : A poset (P <18 called a lattice if every 2-element subset of P has hoth a least upper
bound, a greatest lower bound, 1.e. il lub (x, v)and gib (x, viexist for every vand vin P, This is deaoted
as :

vwy=ubly, v) L join vl
cav=glbly, v {x meet y)
Every chain is a lattice. Since any two elements a. b of a chain are comparable, We find
rwr=lubiy, vl=v
xay=gible vi=sx

Q. (e} Define AP and GP. Also write the formula for sum of 7 terms in AP and GP.

Ans. AP (Arithmetic Progression) : An arithmetic progression (AP) or arithmetic sequence is a
sequence of numbers such that the difference of any two successive members of the sequence is a
constant. For instance, the sequence 3, 5, 7.9, 110 130 .. 15 an arithmelic progression with commen
difference 2.

IT the initial term of an arithmelic progressicn is @; and the common differcnce of successive
members is d. then the n™ term of the sequence is given hy

iy =y i =1

and in general ¢

i@, =y, Fln=mhd

n

GP (Geometric Progression) : A peometric progression (GP) also known as a genmeinic
sequence, 15 3 sequence of numbers where each term afier the first is found by multiplying the previous
one by a fixed non-zero number called the common ratio, For example, the sequence 2.6, 18,54, . isa
GP with commaon ratio 3,

Thus, in general a GP is ;

a,ar.ar-, ar’.art ...

The n™ term of a geomelric sequence with inttial value "a” and commaon ratio ‘v is given by

H=1
i, =ar

(. 1. {f) How many variable names of 8 letters can be formed from the letters a, b, e.d, e, f. g,
h, i if no letter is repeated.

Ans. If repetition is not allowed the no. of vanable names of ¥ letters tormed from the letters @ g, b,
oo, e fog h iare:
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PiB )= ———
nm—=rj.

iven, n=0 and r=58

0

31
P9 §) = ———=362450
(-8

Q. 1. {g) How many 4-digits numbers can be formed by using the digits 2, 4, 6, 8 when
repetition of digits is allowed.
Ans. When repetition of digits is allowed the no. of 4-digits numbers that can be formed nsing the
digits 2,4, 6, %arc = n".
Given, n=4 and r=4
No. of 4-digit numbers = n’
4

o

=256

(. 1. (h) Define Monoid and Semigroup with suitable example.

Ans. Monoid : An algebraic structure (5, *) is called & monoid if the following conditions are
satisticd

(i} The binary cperation ¥ is a closed operation, (Closure faw)

{ii} The binary operation * is an associative operation. (Associative law)

(i) There exisis an identity element, e for somece S e*a=a*e=aforall we §.

Thus, a monoid is a scimigroap (5, *) that has an identity element,

e.z., U Zbeaset of ull integers, then the siructure (2, 4+ is a monoid with identiyy element O und (2,
o) 15 g monoad with 1 oas the identity clement,

Semigroup : An algebruic structure (8, *) is called a semigronp il the following conditions are
sitistied

(i} The binary operalion * is o closed operation, Le, a® Bed Tur all e, e §, (Closure law)

(i1} The binary operation * is an associative operation, e a*(b*c)=(a* b)* cforalla b, c €8§.
{Associative-law ),

e W Z be g serof all interers, then 0, +)and (£, o} are semigroup as these two operations are
closed assoctative in 2

Q. 1. (i) Define Isomorphic graph and Homeomorphic graph.

Ans. lsomorphic Graph : Lot @y = (v, Eq) aid G- ={va, E5 ) be two graphs. A function
f=vp — v is called graph vomorphisim af

pal fis one-to-one anto, and

thy for all ¢, eV {a, bl e E0 and only 1t {f (a). f (D) e £,

When sucha function exists, (7 and G5 are ¢ led isomorphic graphs and is wntten as Gy =G,
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e.g., The following two graphs are isomorphic :

4 b
& 9
1
L4 9
-1 +
Here, VG ) =123 4), ViG; )= |a, b, e, d}, E(G)=([12},{2,3).(3.4])

& E(Gy)={{ab),|b,d).[d.c})
Let function f: V(G )= V{G, ) as
fih=a f@)=b f(H=d and f(d=c
fis clearly one-one and onto, hence an isomorphism.
{1L.2}e E(G)and {f (1), f (2)} ={a. ble E(G;)
(2.3} E(Gy)and [f (2), f (D) =|b.dle E(G; )
{3, 4}e E(G,) and {f (3), f (D} =1{d, cle E(Gy)

Hence, Gy and (&, are isomorphic.
Homeomorphic Graph : Two graphs are said te be homeomorphic if both can be ebtained from

the same graph by inserting new vertices of degree 2 into its edges or by the merger of edpes in series.
Such an operation is called an elementary subdivision. For example, any two cycle graphs are

Further,

homeomorphic, as are the graphs of fig, :
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Section—A

(). 2. (a) Prove :
(i) An(BUCI={ANnB)1u(ANC)

(i) ABNC)=(AUB)N(AC)

Ans.
MANBUC)={AnB)u(ANC)
Let x he any arhitrary element of the set A M8 C). Then,
vEANB UL = xeAdandce(Bw0C)
= xedand({xeBorxelC)
= (redamdysBjorixsdandre)
= [(xeAnBlorixeAnC)
= xe(AnB)uAnC)
Thus, AR oCicAnBY AT

Conversely, let x be any arbitrary element of the set (A M By (4 mC). Then,

reAMBIUiANDC = xe(AnBloxelAnC)
= (redandxeBloriredand xe )
= xeAdund({veBuryre()
= xeAm(Bu(C)
ar (A NBIUIANCigAN(B L)
From equations (i) and (i) A N (B L C)I=(A NB}UA NC)
(i) A BAC)=(AUB) (A UC)
Let x be any arbitrary element of the set A (B ). Then,
teABAC) = xeAorxelBn0)
= xedorixefandxeC)
= (reAdorxeB)and(xcdorxcel)
= xefAuB)and xe{A ()
= xe{AuBin{AuC)
Thus, ALBNCIciA vBIn{A wC)

Conversely, let x be any arbitrary clement of the set (A w By(A W), Then,

¥reAuBINAUl) = xe(AuB)undrelAwl)
= (xedorxeBland(xredorxeC)
= yedorixeBandxe)
= xeAuixe(BnC))
= xedAwilnC)
or AuBiniALO)cAUB D)
From equations (i) and (1) A LB NC)={A U B MA WD)

i)

(i)

BN
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Q.2 iby Let A={1,2, 4 4) and
K=01, D (0, 30 02 20,020 40, 03, 1, 03, 30,04, 2), (4, 4)
Show (hat R is an equivalence relation,
Ans. Lot A=[1, 2, 3 3) uned
= 00 0y e R 2 2 42 Ay s D 0R s 200 (i
Lelae A, then & bs cellexive sinee (o, abe RV as &
s rellexive sipee, 01, 1002, 20,03, 3L e R
s symmetric bocause whenever, L, by R
=% (b, aje R
Here. o dre Rsnis (3, 1)
(2.4 e Rsisd, 2)
Therelone, R s a synuneing relation.
B s transitive iF and only 0f fa, by oand (A, o) = Ramply (0, 0 e R
Here. o3 end 3 heR=2{L l1ehR
& (2, dpund (4, e A=02 e R und S0 on.
Thus, R 15 @ transitive relation,
Since. B s relexive, svimmende and transitive. 1 s an equivilence relation,

Q. 2. (c) Let fix}=2x" +3xr+1, glr)=2r—3.

Find :

(i) fof (i) fog (i) gaf

Ans. (i} fof = [ [FLell=fla” +3v+1)
= (xT # A+ #3000 F 3 F )+
=x? bl F1 O+ 9y +3 4]
=x? 400 #1457 H]51 45

(i) Jog=fiplol=f(2x =3}
=(2x =31 +3 2= +1
=4y7 — 12y #9406y —9+]
— 4‘.1.': -3+

(iii) gof = g lf tul=gla™ +3x =11]

=2x" +3x +1}-—1=2.'c: +hHx—1

€). 3. (a) Prove that the statement :
(p— q)e>{~g—~ plis a tautology.
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Ans. The truth tahie of the given proposition is shown below -

1 I T
| i |
" [ if i o | =il [ tp—=q) : (=g—=p) | Lp—r gy )= g —= p)
_....T__?_._ _1? S F______F_E__Ti;._. .|_._ _.T i !.._. i _T e i}
| 5 | ,.
T F ; F | T ( F | ¥ , =
. . j
F ! T i T i T i T | l 1
i : .
E { &1 ® T | F 1 %

Since, the truth value 1s TRUE for ol possible values of the propositional variables which can ne
seen i the last column of the tble, the given proposition is a tautology.
(). 3. (b} Prove that g« g is equivalent to (p - gl (g — ph.

Ans. The truth table given below shows il these two expressions are logically cquivalent, the
two columes cormesponding o the given wo expressions have identical truth values,

i l P g

T i 1 {
S

i i F

§ | T |

| a=p | (p=qalg=p)
I T ! T
| - | .
. F | F
" T ], T

0. 3. (¢) Let £ and  be the relafions on set
! A= (1,2, 3, 4} defined by

P= {01, 2),(2, 20,02, 33, (2, 40, (3, 2), (4, 2), (4. 3)} and
O={(2,2),12, 31,13, 2), 13, 3), (3, 4), (4, 1}, (4, 2)}

Find :
iy POP

Ans. Given

tiii) POPOQ = POPOO)

(i) POQ
A= (1.2 3.4] and

(iii) POPOQ)

P= 01,25 02,20 (2, 30 12,40, (3, 20 4 20 4. 3))
G= {12, 2), (2, 3) (3, 20 (3, 30 (3,40, 04, 1), 14, D))
(1) POP = [(1.2) (103 01,4002, 20, (2030, (2, 45, (2, 3), (3, 2), 13, 33, (3. 4,
e, 2h, (4, 30, 14, 4))
(1) POQ = [{1, 2), (1, 3% (2, 2), (2, 3), (2, 4% (2. 12, (3, 2), (3, 3), (4, 2), (4, 3), (4, 4))
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= P= {1, 23 (2, 20,02, 30 (2, 4% (3, 20, (4,2 (4, 3]
(PO = {(1, 20 (0, 30 (2. 2, (20 3 (2, 40, 02.°1), (3,20, (3, 3). (4, 2),
(4. 3), (4. )

PO(POQ) = {00 2% (1, 30 (1, 40 (1, 10 12, 2042, 33,142, 4), (2, 1), (3, 2),
(3,30, (3,040, (3, 1y, 04, 20, 04, 30, (4, 404, 11}
Q. 3. (d) Prove that if L be a lattice thena s b=a if and only ifav b= b
Ans. Given that if L be a lattice then aab=a il and only if av b=/

If L be a lattice then for every a and b in L.

To prove this property, we first have to prove the following two properties

{avb=hif and only if < b and

(i arb=aif and only iTa s b,

i) Letavb=5h Since. agavb=>b, we pet a=b. Conversely if a< b, then, since b < b, b is an
upper hound of @ and b. So, by definition of lub; we have av b= b, Again since av b is an upper bound,
b<awvh, soavb=b Hence proved.

i) Similarly, anb=u

By combining equations (i) and {ii) we get

anb=a T avb=bh
Section—B

(). 4. (a) Determine the number of permutations that can be made out of the letters of the
word ‘PROGRAMMING".

Ans, The word ‘PROGRAMMING” consists of 11 letters which can be arranged in :

Total no, of leuers in the word ‘PROGRAMMING" i 11, out of which R occurs twice, G occurs
twice, M occurs twice and the rest are all different. Since some of the letiers are repeuted we need to
apply multimonial theorem. Henee the no. of arrangements are :

1
=3ip1p1° R0

Q. 4. (b) How many 2-digits even number can be formed by using the digits 1, 3,4, 6, 8 when
repetition of digits is allowed ?

Ans, To form 2-digits even numbers using digits : 1, 3, 4. 6, 8 when repetition of digits is allowed,
the no. must end with an even digit, the even digils here are -4, 6 and ¥.

Therefore, by product rule !

The first digit can be chosen from the five digits © 1, 3, 4, 6 and 8.

The second digit can be any one of the three digits ; 4, 6 and 8.

Hence. the no. of 2-digits even no, arc 53 = |5,

Q. 4. (c) How many ways can we select a software development group of 1 project leader, 5

programmers and 6 data entry operators from a group of 5 project leaders, 20 programmers and
15 data entry operator’s 7

Ans. No. of ways to select | project leader from a group of 5 project leaders
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3! 54!

SO s i sl =5
RASTE-T. 8

Mo, of ways o select 5 programmers from a group of 20 programmers
200 0xiIxIBxITx16x15!

=205 =
@ SH20-=3N1 Sxdxdx2 x5!

=] 5504

No. of ways to select 6 data entry operators from a group of 25 data entry operators
Ci26,6)= ———E—E!—-_—-
61(25-6)!
3% M xIIXIT %2 %20 x1Y!
=770
Total no. of ways of select a group of | project leader, 5 programmer and 6 data entry
Operators are

=5 = C{20,5) =C (25.6)

=3 15506 x 1 TTHO0
Q. 5. (a) Solve the recurrence relation :

a2 _Jﬂr-rl -i-ZtI_,. =0
by the method of generating functions with the initial conditionsay = 2,a, = 3.
Ans. Recurrence relation is
ey =30, +2a, =Uwith gy =2, 0, =3
The characteristic equations ol the recurrence relation is
0? —3a+2=0=s(x—la-2)=0=a=11
The general homogeneous solution of the recurrence relation
ﬂ:“l, = A4 m" + As @" i)

Where A & A, are constants.
Putting n =0, | in equation (1)

ﬂﬂzﬁi*l-.-"'.: =3 ,#'I.J+.a'l.:=2 =4 f‘1|=|~ -‘1.:=|.
ﬂ|'=-‘4| +:“.A3 Af+3"43 -'-'-3

Hence solution is
oy =14+2)"

0. 5. (b} Solve the recurrence relation
2a, —5a,_, +2a,_; =0 and find
particular solution such thata; =0,a; =1

Ans. The given recurrence relalion is
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2a, =Sy +2a =1 & wy =040 =1
The wrven charmeterstic eguation of given recurrence rebulion s
2T -5 +2 =0
|
= (0 -202n ==t = =l

8l

The generel homopensous sobution of recimence elaiion is
lI,- | |]||
= M | e
Uy =427 +4s 15 ]

Putting st = 1 1

]

Iy .-",ll +|!: = ."1.i +1|_«. =1} oy |-||_I = d Ay ==

! |
ﬁ= = :Ifil -+ "l = ?..'jL' + "\ v Toks

4
I

Henee soduton (s

]

: il a1
Ly = 3 12}

Section—C

. 6. Define the followine with suitable example ;

{i) Rings

{ii} Field

tiii) Intezral domain

{iv) Normal subgreup

{v) Homomorphism

Ans. (i) Rings : A nng (R + 08 asen B igether with two binary operations + tadditon ) and
« tmultiplication) delined on & such than the follow e exioms e saiishicd |

PR v resarmibeeplorall a hoee R

(f) arb=h+alorall abel

{71 There exists ap clement 0 in & such thit e +0= g fiw Wl gz B

1) Forall ee R there exists an element = oe & such thit a+1-w =10

(R et =er b Yorall e, b, € K.

(R wailr+ =l +ilagscilrall e roce R

Ry th+o)ea=tbedt Hioaa) orull w booe R

We call 0, the zero element of the ring (R, 4. «

CBn

(1) The set Z ol ymegers under ordinary addition and multiplication is a commutative ring with
unity 1. The unit elements of £ oare | and =1,
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(it Phe set 2 = WL 2 on = under addition amd mubtiphication modalo s o commutabive
ring wiih uniy |,
(iid Field : A ring contaming a0 feast twor elements s called o lield it o
Gl s conimutative
ch s vty and
ped i such thay every non-gen element has muliiplicative inverse in R
That is - o svatem (R + obosoa Deld i
v AR 118 an abclian group,
(R, <) is g commutative group, where B = R - {0}
itk Fhe distribuiive Liws
il +h=ab 4+ ac
th+cju=byvoa hald for all . fr.oe K.
ORI
0 The ring of rational numbers (0, 4+, * pis o feld sioce s o eommutdive ring witk unaty anad cach
non-ser element hus moltaplicative inverse,
(i) The set & of ol real numbers is a fiedd.
{ifi ) Integral Domain 2 A ring containimg w feast bwa elements B called an Inteeral domain ifit
L} 5 commutative
{hi has unst cement and
1) 15 withow zers divisors,
Thus, inan integral domain u prodect s 0 oaly when one of the Tactors s 0; Lo, af = Doaly when
a=Qarb=0, ' '
e,
) The sing of integers (2, +, ) is an integral domain since 1t s commutative ring with unity and for
amy two inteeers a, boah = U= a=0bur b =1}
tivi Normal Subproup : A subgroup B ol erowp & as saicd W be norinal subgrronp ol €0 il Ha = adf
tor il we G Clearly every subgroup ub an Abelidn groog is o norad subaroup.
Thus, a subgroup /ol o group 6 can be detined 1o be o normal subgroup if
e e HVheH.geG
e.ge, I Hisasubgroup of G suchthat +7 & M forevery & € G then His u normal subgroup ol €,
(vl Homomorphism : Let (G " and (G ybe two groups and fis e dunction from Ginto G . Then
s called o homemorphism of & into G 0 for all a b =0
fla® by=flan®, fib)
(L L
letG = Zuand G' = (1, = 1} the multiplicative proup. The mapping f =G — G’ defined by fin) = 1iln
isevenand flmd= =100 is odd is o group homomorphism, as flm +nd= fim) fint for all m, ne 7.
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(). 7. (a) State and prove Lagrange’s theorem.

Ans. Lagrange's Theorem : The order of each sub-group ol a linile group G is o divisor of the
order of the group G

Proof : Let A be any sub-group of order mol a finite group (7 of order n. We consider the lefi coset
decomposition of (7 relative to },

We first show that each cosel a H consists of m differemt clements,

Let H={ly s Ml

Then ahy., ak,,,..... ah,, arc the s members of aH, all distinet.

Fuor, we have
afy, = ah  =h; =h by cancellation law in G

Since, G isa linite group, the number of distinet left cosets will also be Oinite, say £ Hence the totul

no. of elements of all cosets is km which is equal W the Wil no, of elements of G, Hence,
n=mk

This shows that m, the order of K, is u divisor of n, the order of the group G.

Q. 7. (b) Define the following with suitable example ;

(i) Automorphism

tii) Cyclic group

(iii) Cosets

Ans. (i) Automorphism : A homomorphism fof a group G intoa group G is called a isomorphism
of G onto & if fis one-one onto G, & and G are said (o be somorphic and denoted by & =G An
somorphism of a group G onte G s called an antomorphism,

{ii) Cyclic Group : A group @ is called a cychic groupal, Tor some we G, every element of G s of
the form ", where n is some integer. The element « 1% then called a generator of G.

Ii G is a eyclic group generated by a, it is denoted by G = < a = The clements of G are in the form

-2 - i . 4]
...... v S IR Lt 3 I B ety R e

There may be more than one generator of a eyelic group,

e.g., The set of inegers with respect o + e, (Z, 4] is acyelic group, a generator being 1. i.e.. each
element of G can be expressed as some inlegral power of 1.

(iii) Cosets : Let H he a subgroup of a group G and let ne G. Then the set{a * h : e H)is called the
left coset penerated by a and ff and is denoted by aff.

Similarly, the set Ha=[h * a:h = H}is called the right coset and 18 denoted by Ha. The element a
is called a representative of aff and Ha. If the group operation be addition, then the right coset of Hin
generated by @ is defined as

Hya={h+a heH

Similarly, lefi coset a+ H=[a+h: he H}


http://studentsuvidha.in/

www.studentsuvidha.in

Section—D
(). 8. (a) Find the shortest path from K to L.

bt
-

(4]

Ans. Dijkshtra Algorithm to find the shortest path from K 1o L
The initial labelling is given by ©

Vertex V k b ¢ -'i. _n L
L) . {l = e oo =0 s
T [k I ¢ o i L}

Tteration |t = & has L{n) = (0. Thecomes T = {&). There are three edges incident with & - o, ¢ aned
Lwhereac LeT,

Liah= min (old L (a), L (k) +wika))
= min (=,04+4)=4

Lich=min(old L i) Lik)+ wike))
= min (oo, 1+2)=2

LiLy=min{old L{L) Lk +wikL)
= min {e=, 042001 =20)

Hence, min. label is Lic)= 2.

d
~ Vertex k b ¢ d_a L
ke B % C ¥ N SN
T (b ¢ d & L}

Iteration 2 : i = ¢, the permanent label of ¢ is 2, Thecomes T — {e}. There are four edges incident

withe. a. b L, d wherea, b, L, de T.
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Ltev=mingd, L)+ wica))
=minid 2+11=3
L =min{=,2+M=7
LiLy=min (20,2 +16) = I8

Licl=mint==.2 +06)==§
Henee, min. Inbel s Lig = A,

e
Vertex, 4 # s o el L
b 1] 72 ¥ 318
T |

B o, i, {]

Eeration 3 u = o the permament label of g is 2, Thecomes T - fa There are two edees incident
with a: v o where b deT.

LiBy=min 7.3+ =7

Lidh=min (& 3+d)==7
Henee, min label s L) = 7,

Vertex 4 i ¢ il ot !
Lo 0 7 2 7 3 14
[ I _lr?. o, Ly

Iteration 4 : it = . the permanent label of o is 7 7 hecomes T={d) There is only one edge
incident with of 2 Lo where Le T
Lilr=min g T7T+2i=4

Now iteration stops, Thus. the shordest distaice between £ 1o L ois 9 and sheredt path s
ik, oo i L
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Q. () (i) Define Hamillon path and circuit with example,

Ans. Hamilton Path « A Hoamiltonian path s s simple path that contains all vertices of (G where the
end points may be distinet,

Hamilton Circwit @ A circuil tooa graph, 67 thal contains each vertex in O exactly onee, cxeem for

the stanting and eoding verlex that appears twiee s known as B lioniam chcait.

.z, The graph showwn n fig, has Hamdionian ciretid given by vy egpvaes v e rgey vy

Vg i -
] 2 ky

T“----\\ = I

: -

v vy '

It has Hamihoman path given by vy —va vy —vy,

). 8. (h} (i) Define sub-graph.

Ans. Suiv-graph ¢ A sub-graph 1s a grapi obained by removine some of the vertices of g eraph G
as well as all cdeesinendent with a vertes thal was removed. are also removed from the 2raph.

W e and £ e two graphs with vertex sets VIR, Vi and edee sets Ed and i respectinely
swch that VIR S VG and Evth g oG then wae eall ff asa sibgraph ol G

Q. 8. (b (i) What properties shoold graph possess to qualify as tree ?

Anse A praph £ with g vertices s called a tree al

1 G is comnecied and has no cveles (uevehicd

ik et connected and has g =1 edges,

CHEY G s aeyehie amd has oy = edges,

D) There Is exitetly one path between every paie of vertices in €.

Q. 9. {a) For the following graph find all the hridges.

-'| ": iy

" —

IH

1 “4 iy
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Ans. Given graph is »

\ il '2 € i
3 5 ¢
o
s
AET —
s 4 ¥ I3

An edpe whose removal produces a graph with more connected components than the original
graph is a cut edge or bridge. The given fig. has following bridges
I 1. E"'| !'
(). 9. (h) Show that the following graphs are isomorphic.

_ L
[ 5] W L
v 5
i
¥
C o |
Ans. Given graphs are
a2
d [ “1g 2
s
8
- o
! 1
Cig Lin :
F_ '-J_

If G, and G, are isomorphic graphs, then Gy and G- have :
(1} same no. of vertices

(i) same no. of cdges

(iii} same degree scquences.
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(i) No. of vertices in (7, =5 = No, of vertices in G
(1) No. of edges in G = 6= No. of edges in G-
{1i1) Degree of each vertex in G ¢

d{a) =3 dley=2
diby=12 iy =13
dicy=2

Degree of each vertex in G, ¢
divp =2 divg =2
eflva =3 dlvs =12
divyr=3

Since, Gy and 75 both have 3 vertices of degree 2 and 2 vertices of degree 3.
Therefore, Gy and €7- are isomorphic,
Q. 9. tc) Determine the preorder, postorder, and inorder traversal of the hinary tree.
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Preorder Uraversal
Postorder Traversal
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Inorder Traversal

Q. 9. (d} Draw the unique binary tree

Tnorder
Postorder

Ans. tnven :

forder
Postorder

-

4

12

iz

-
H

0

10

H
L]

4
il

[-2-3-d 5.0 T-
F-5-q- 2T 4 -1 ]-8-00- ]

3.2.5-4-1-7-6-9.10-8-1 1

10
b ]

i

12 &
6 4
[ R
6 4

A--d0-11

.l

-
b
-

Lt Bt

5
11

4
v

-
i

b

13
g

L3
3

9
3

4

for the given inorder and postorder traversal,

3
1
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