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In how many ways can
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of balls?

p (i) Firstwe distribute oné bal
into 4 containers. The number of ways of do

| into each container. Then we distribute the remaining 4 i
ing this is the required number. This numbes
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Cld+4-1,8)=C4) =375 =3

(i) If the fourth container has to get an odd number of balls, we have to put one or three or

five or seven balls into it.
ut one ball into it (the fourth ¢
o the remaining three containers in

c3+7-17= C(9,7) ways. ,
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Suppose We P ontainer). Then the remaining 7 balls can be !
distributed int .

Similarly, putting 3 balls into the fourth container and the remaining 5 into the remaining |

3 containers can be done in

|
Cc3+5-1,5)=C(,5) ways ‘

Next, putting 5 balls into the fourth container and the remaining 3 into the remaining 3 |
containers can be done in |
|

|

C3+3-1,3)=CG,3) ways

Lastly, putting 7 balls into the fourth container and the remaining 1 into the remaining 3

container can be done in

cC3+1-1,1)=C(3,1)=3 ways.
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How many positive integers n can we form using the digits 3, 4, 4, 5, 5, 6, 7 if
want n to exceed 5,000, 000?

Here n must be of the form

n = X1X2X3X4X5X6X7

ere X1, X2,...,x7 are the given digits with x; = 5,6 or 7. Suppose we take x; = 5. Then
i13X4X5X6X7 1s an arrangement of the remaining 6 digits which contains two 4’s and one each
3,5, 6, 7. The number of such arrangements is
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ntains two each of 4 and 5 and one each of 3 and 7. The number of such arrangements is
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Similarly, if we take x; = 7, the number of arrangements is
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Accordingly, by the Sum Rule, the number of n’s of the desired type is

360 + 180 + 180 = 720. .



6 . 2 4 265
The general term in the expansion of 2x3 -3xy? +2%)0is
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For n3 = 0, np = 2, n; = 3 this becomes
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Thus, the required coefficient is

6xX5x4
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12 = 4320.




A sequence {an} is defined recursively by

ay =4, a,=a,-1+n for n>2.

.

d a, in explicit form.
) Using the given recursive formula repeatedly, we find that

an=an—l+n
=[ap2+(n—D]l+n
=a,,_3+(n—2)+(n—1)+n

=a,,_4+(n—3)+(n—2)+(n—1)+n

.........

a1 +2+34+4+->+D
=(al-,1)+(1+2+3+-~+n)
. b
lsing a; = 4 and the standard result

1 +2+3 47 +n= n(n+ 1),

’
I

this beco
mes 1
a, =3+ 5n(n+ 1).

This is the explicit formula for an.”
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There are n pairs of children’s gloves in a box. Each pair is of a different colour.
Suppose the right gloves are distributed at random to n children, and thereafter the left gloves
are also distributed to them at random. Find the probability that (i) no child gets a matching
pair, (ii) every child gets a matching pair, (iii) exactly one child gets a matching pair, and (iv)
at least 2 children get matching pairs.

» Any one distribution of n right gloves to n children determines a set of n places for the n
pairs of gloves. Let us take these as the natural places for the pairs of gloves. The left gloves

can be distributed to n children in n! ways.

(i) The event of no child getting a matching pair occurs if the distribution of the left gloves is
a derangement. The number of derangements is d,. Therefore, the required probability,
in this case, is

dn

ok Sl oy |
m=m=@‘ﬂ+a‘i+”+““a)

(i) The event of every child getting a matching pair occurs in only one distribution of the left
gloves. Therefore, the required probability, in this case, is p2 = l|

L) n *
(iii) The event of exactly one child getting a matching pair occurs when only one left glove is
in the natural place, and all others are in wrong places. The number of such distributions

I dy. The required probability, in this case, is
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M Here,ay =3,a2 =1 s —
2 a3 =3,...a,=2-(-1)" and ap1=2- (=1)**1. These give

Gass — Gn = —(—1HL 4 (=1 = (=1 {1+ (=17} = 2¢-1)°

or Gnil = G5 + 2(-1)" for nx1

Thus, a; =3 andap1 = an 491 fornz1

is a recursive definition of the given sequence.
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