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01. (a) Conditional probability:
Let 4 and B be two events in a probability space(S, P). Then the conditional

probability of the event A given that the event B has occurred is defined to be

P )y wbees B(SR) == AﬁB -

(b) Let (S, P) be a probability space and suppose that 4, , 4,, 4, be three events in
(S, P). Then

P(Ad,nA,nA)=P((4,0n4)N4)

= P(4 ,ﬁAg)P(%,ﬂAJ
CAL !

(c) Sample space S ={BBB, BBG, BGB, BGG,GBB,GBG,GGB,GGG}

(i) Let A: "They have more than one boy"
A={BBB,BBG,BGB,GBB} = P(A) = %
Let B: "They have at least one boy"

B ={BBB, BBG, BGB, BGG,GBB,GBG,GGB} = P(B):% '

Also P(ANB) = P(A) = %

P(B) % 7

(%) P(4NB) j/&pg



(ii) Let C: "The first child is a girl"
C ={GBB,GBG,GGB,GGG} = P(C)=%

=P(AmC)=£_l

4nc={GBB} = P(4() O T3

(iii) Since P(A):% , P(C):% and P(A('\C):SL
i

xi:l#:P(AﬁC)
8 8 4

A and C are not independent .

P(C)P(A4) =

02. (a) Degree of a vertex:
Let G be a graph (or a multi-graph) and suppose that v is a vertex of G. Then

the degree of v, denoted by &(v), is the number of edges of G which are

incident on v or, in other words, the number of edges of G having v as an end

point.

(b) Let 4= [au ] _be the adjacency matrix of G . Then the sum of all the entries

in A4 is given by Ziarj :

i=l j=1

We know that, if (v,.,vj) is an edge of G . Then a;=a, =1 = a,+a,= 2
Thus each edge contributes 2 units to the sum.
Therefore >>a= 20E@G) 0 e (10
i=1 j=1
By the definition of the degree of vertex v,, 6(v,) = Zaf,J ........................ 2)
=1

By (1) and (2), ia(v,):2|E(G)].
i=l



(€D £ 5 Oy

() V(G):{V,, Vas V3, V4} ) E(G)ﬁ{vl Vas Y Vi Vo V3, V) Vi, V3 Yy }

(i) 6v)=2, 6(v,)=3, o(v;)=3, o(v,)=2

4
D.8(v) =10=2x5=2x(number of edges of G)

i=1

(i) 4=

(iii) A

L = e D

N = == N

o e . = T

10
11

0 1

10

I 12 2 5 5 [2]
3 2 1 5 (1 5 (F

and A4° =

2 3 1 5 4
L 1 2 2] 5 5 2

Number of paths of length 3 joining v, and v, is 2, which are

Vv, v, oy, and v, v, Sy,

(iVIA+A*+ 4 =

A s
~ 00 3 =
~3 3 oo =
B o~ - i

Notice that all the entries are non- zero, therefore G is connected

(v) No!

Because G has cycles (for example: v, = v, > v, > )



03.(a) f(n+2)+a f(n+1)+b f(n)=0; where a,b are constants, is a second order

r

difference equation with constant coefficients.

(b) If g(x) is a solution of the equation in part (a), then

gn+2)+agn+)+bgm) =0 ..o (1

If h(n) is a solution of the equation in part (a), then

B(n+2)+ah(n+ D)+ =0 (oo (2)

Substitute f'(n) =« g(n)+ B h(n) to the equation in part (a). Then
(ag(n+2)+ Ph(n+2))+a(agn+1)+ Bh(n +1))+b(arg(n)+ Bh(n))
—ag(n+2)+aag(n+1)+bag(n) + ph(n+2)+a ph(n+1)+b fh(n)
=a[gn+2)+agn+1)+b g(n)]+ﬁ[h(n+2)+ah(n+1)+bh(n)]
=a.0+ 5.0 (by (1) and (2))
=0

Therefore a g(n)+ Bh(n) is also a solution.

© @) 2f(n+3)+3f(n+2)-f(n)=0

Try: f(n) = A". Then the characteristic equation is 247 +34° -1=0.
The solutions of the characteristic equation are 4 = %, -1, -1

Therefore the general solution of the above difference equation is:

a( V) +BED"+7 (-1

(i) F(1+2)=6f(n+1)+13£(m) =0
Try: f(n)=A". Then the characteristic equation is 4* —64+13=0.

The solutions of the characteristic equation are 4=3+2i

Therefore the general solution of the above difference equation is:

p" (asinnd + Beos nd)

where p=+32+22 =13 and @=tan” (%)



