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Question 1 (a)

Prove by that the
following identity Is correct.

nxXxCn—-1,r)=r+1)xXCn,r+1)



Question 1 (a)

Suppose that we want to select people
from 1 people to form a team, and one of
them is the leader.



Question 1 (a)

(1) Select the leader first:
nxXxCn-—1,r)

(2) Select the whole team first:
Cn,r+1)Xx(r+1)

Therefore,
nxCn—1,r=0+1)xCnr+1)



Question 1 (b)

Prove the identity
Cn,1))+2xC(n,2)+--+nxC(n,n)
=nx 2" 1



Question 1 (b)

We know that
nxXxCn—1Lr)=0+1)XCn,r+1)
Therefore
Cn,1)+2xXxC(n,2)+:--+nxC(nn)
=Y lr+1)xC(nr+1)
=nxY'lCn—-1,7)
=nx2"1



Question 2

Find the number of n-digit strings generated
from the alphabet whose total
number of Us and s Is



Question 2

The number of 0s Is and the number of
SIS
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Question 2

The number of Us IS and the number of

SIS
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Question 2

The final GF;
eSx_e—x eSx_e—x _ eSx_e—x
4 4 I 2
The answer:
371 _ (_1)71




Question 3

Let ., be the number of ways to completely
cover a rectangle with dominoes.
Find the generating function for



Question 3

dp =dp_q +dy_3
d]_ — dz — 1
d3=2

To satisfy the recurrence, let
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Question 3

D(x) —d,x* —dix —dy = x(D(x) —dyx — dy) + x3D(x)
D(x)—x*—x—-1=x(D(x) —x—1) + x>D(x)

The answer:

D —
€2 1—x—x3



Question 4

Solve the recurrence
ap = 3Ap—1 — 403

where , ~and



Question 4

The particular solution:

The homogeneous solution:
x3 =3x%—4
x> —3x*+4=0
(x+1Dx—-2)2=0



Question 4

a, = A(—1)" + Bn2" + C2"
a0=5,a1=6,a2=22
A+C =5

—A+2B+2C =6
A+ 8B +4C = 22

(4,B,C) = (2,1,3)
The answer:



Question 5

We want to choose a subset of six integers
from such that

Integers are selected. E.g.,

can be chosen, but cannot.
Find the exact value of the number of
different subsets that can be chosen.



Question 5

Imagine that we have 1/ balls.
balls are and are

(1,3,5,7,10,13} :
Q O 0 00 00 0000
{2,3,5,7,10,13} :
o O 0 00 00 0000



Question 5

To ensure that there are no consecutive red
balls, we can take out balls first:

000000
Arrange the other balls:

Put the white balls back on the
right of the first 5 red balls:



Question 5

Arrange the other balls:

12!
6! 6!
Put back the white balls:
1
he answer:
12!
—— X1 =924

6!6!



Question 6 (a)

Show that the coefficient of x2* in (1 —x?)" is

(—0* ()



Question 6 (a)

(1+a)"= z (7) a’
Let and :
(et = (o = () v



Question 6 (b)

Show that the coefficient of x™ 2% in (1 —x)™ " is

n+m-—2k—1
n—1



Question 6 (b)

(1—-2)"=10+x+x%+-)"

The coefficient of ' Is the number of ways
to distribute | identical objects into 1 distinct
groups.

The coefficient of :
((m—Zk)+(n—1)> B <n+m—2k—1)

n—1 n—1



Question 6 (c)

Evaluate the sum
m/2

n+m-—2k—1
z( Dk ( n—1 )

when and m Is even.



Question 6 (c)

The coefficient of 1 IS

The coefficient of 1 1S

S (—1)k (1) ("™ 2k1) should be the
coefficient of IN



Question 6 (c)

(1-x2)"x (1-0)™" = (+2)
= (1+x)"
The coefficient of




