SOLUTION

Ex9.1:1, 3,4
Ex9.2:1,2,9, 18, 19
Ex9.3:1,3,4,6
Ex94:1,2,56,9
Ex95:1, 2,35



L
Ex9.1: (1)

- The number of integer solutions for the given equations is the
coefficient of

) x0in(+x+x%+--+x")%

) x%in(T+x+x%+ -+ x22)2(1 4+ x% +x* + - + x20)?
or (1+x+x%+-)?(1+x?+x*+--)2

o) x3%0n (% + 2% +xM) (7 + x* + -+ x5)%,

A x3%in (1 +x+x%+--+x39)3
T4+x*+x*++300+23+ x>+ +x2) or
T+x+x2+-)PA+x2+x*+- ) +x3+x>+-).



L
Ex 9.1: (3)

a) The generating function is either (1 + x + x? + --- + x19)%or
(1+x+x?%+--)°.
[The number of ways to select 10 candy bars is the
coefficient of x1° in either case.]

b) The generating function is either (1 + x + x% + --- + x")™or
(1+x+x%+--)"
[The number of selections of r objects is the coefficient of x”
In either case.]



L
Ex9.1: (4)

a) The first factor counts the pennies; the nickels are counted by
the second factor.

) f)=A4+x+x*+--)A+x>+x0+-)
(1+ x4+ x20 4+ ...



Ex9.2: (1)

) (1+x)8
n  8(1+x)’
o) (1+x)t

6Xx
1+x

e) (1 —x?)"1

1-ax



L
Ex 9.2: (2)

a)
b)

c)

d)

f)

—27,54,—-36,8,0,0,0, ...
0,001,1,1,1,1, ...
3
fO) =" = +x>+x* +--] =23 +x° +x7 + 50
f (x) generates the sequence 0,0,0,1,0,1,0,1,0,1, ...

fx )—1+3 =1+ (=3x)+ (—3x)? + (—=3x)3 + -+, 50 f (x)
generates the sequence 1, —3,3%, (—=3)3, ..

f(x) —i=(§)lix] = g [1+§+(§)2+"']’Sof(x)

1__
generates t he sequence31/3 (1/3)"2,(1/3)"3,..

f(x)— +3x —11=(1+x+x*+x3+--)+3x7 — 11,

SO f(x) generates the sequence ay, a4, a,, ..., where ay = —10,
a,=4,and aq; = 1foralli # 0,7



L
Ex9.2: (9)

a) 0

D (D2 =5(5)ED™ = (1) - 509

0 (B)EDE+OGE)ED® + () EDE +
GG ED? +()GEDEDY = (39) + ()G +
PG+ GG + G



L
Ex 9.2: (18)

(1 -407 = () +(7) 40 + () (402 + | The
coefficient of x™ Is

() et < U (I

n!
[((1+2n-2)(1+2n—-4)---(1+2)(1)] .
— (2)" =
[2n—-1)(2n-3)---(5)(3)(1)] (2)" = [2n-1)(2n-3)--(5)BR)MIRHM) _

n! n'n!
2n)! _ r2n
nnl (n)



L
Ex 9.2:(19)

8
a) There are 2871 = 27compositions of 8 and olz] = 24
palindromes of 8. Assuming each composition of 8 has the

same probability of being generated, the probability a
1

palindrome of 8 is generated is % ==
b) Assuming each composition of n has the same probability of
being generated, the probability a palindrome of n is

2l _ e — i)

generated Is 5




L
Ex9.3: (1)

. 7

6+ 1;

5+ 2;

5+1+1;

4 4+ 3;

4 + 2+ 1;
44+1+4+14+1;
34+3+1;

3424+ 2;
3+2+1+1;
3S+1+1+14+1;
2+2+2+1;
2+2+1+1+1;
24+1+1+14+1+1;
1+41+14+14+1+1+1



L
Ex 9.3: (3)

- The number of partitions of 6 into 1’s, 2’s, and 3’s is 7.






.
Ex 9.3: (6)

D f@=0+x+x"++22) (A +x% + 2+ 4210
J J ; 61
— l—[;)o=1(1 + x' + XZL + .o 4 xSL) — H

o0 1—x

0 1_x6i
=1 1yt

) TIE2(1+xt 4+ x2 + 4+ x5) =]







L
Ex 9.4: (2)

a)  f(x)=3e3*=3)72, (3,x) SO f (x) IS the exponential generating

function for the sequence 3,372,33,.

D) F(x) = 6e5% — 32 = 632, (S?f)l 35202, 50 £(x) s the

exponentlal generating functlon for the sequence
3,24,138, ...,6(5™) — 3(2"), ..

c) 1,1,3,1,1,1,1,
d)  1,9,14,—10,24, 2>, 26, .

) f)=1+x+x24-=32,ilC ) SO f(x) is the exponential
generating function for the sequence b' 1!, 2' 3!,.

o f)=3[1+2x+Q2x)2+]+3X2 0 , S0 f (x)is the
exponential generatlng functlon for the sequence
4,7,25,145, ...,(3n)2" + 1,.




e R ki BHE
Ex 9.4: (5)

0 1 2
-Wefindthat — =1+x+x2 4+ =01+ U=+ 212+ -

1-x
SO iis the exponential generating function for the sequence

0!, 11,21, ...



L
Ex 9.4: (6)

9 () (1+ >2( (’;—T))

(i) (1 + )<






L
Ex 9.5: (1)

a)

b)

1+ x + x? isthe generatlng function for the sequence

1,1,1,0,0,0,. 0 2 s the generating function for the sequence

11+11+1+11+1+1+0 .. — that is the sequence
1,2,3,3,.

1+x + x? + x3 IS the generatmg function for the sequence
1+x+x +x3

1,1,1,1,0,0,0, . IS the generating function for the

sequence11+11+1+11+1+1+11+1+1+1+01+
1+14+14+0+0,... —thatis, the sequence 1,2,3,4,4,4, ..

1+ %x IS the generatmg function for the sequence 1,2,0,0, O 0,.

s0 =% js the generating function for the sequence 1,1 + 2,1 + 2 +
0,1 240+ 0,... —thatis, the sequence

1,3,3,3,. Consequently - [1+2X] = (1+2x IS the generating

functlonforthesequencel 1 +314+3+3,1+3+3+3+
— that is, the sequence 1,4,7,10, .




111111l .
Ex 9.5: (2)
2 (i) x
(ii)i
(|||) x)2
(|v) (1 x)3

b) _1 k = the coefficient of x™ in

(1 —x)3
= the coefficient of x™ in x(1 — x)~3
= the coefficient of x™ ! in (1 — x)~3

_ (n 1)( 1 = (=1)"" 1(3+(n 1)- 1)( 1)1
("+1) = —(n + 1n



L
Ex 9.5: (3)

= [’(‘(fr;?] generates 02, 12,22, ...;

= 0%+ 1%x + 2%x% +-
1d Xy X4x2
E) FEnE =134+ 23x + 33x2 + e
(%)L;_xgg] =03 + 13x + 23x% + 33x3 + --;
/ 2
d X7 rdxt so dCinan) generates 03,03 + 13,03 + 13 + 23, ..., and the

X
(d (1-2x)3] + (1-x)°
coefficient of x™ is Zf‘ 0is. g

c (3 +H A2+ —x)"° = (x3 + 4x? +x)L( 5)+( )( x)+( 5)( x)? + -].Here
the coefficient of x™ |s( DS 4 4 )( 1)+ ()t

= )+ + G

(4,) [(n+ Dntn—Dn—2) +4n+2)(n+ Dnm—1) + (n + 3)(n + 2)(n + Dn]

(n+ 1)n (n+1)n(n +n) (n+1)n2
(ARG A

[
N>




L
Ex 9.5: (5)

c(1=x)f(x) =0 —x)(ag+ a;x + azx*+ ) =ag +
(a; —ag)x + (a, — ay)x* + -+, 50 (1 — x)f(x) is the
generating function for the sequence ay, a; — ag,a, — a,,az —
Ay, ...
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