PAPER 2 (DiIsCRETE MATHS)

1. CounTING TECHNIQUES

INTRODUCTION

If there are 11 teams in a football competition and each team is to
play the other only once, how many fixtures must be organised?
How many poker hands will be all hearts? Such questions are very
tricky and so require a few nifty tricks. We will deal with three
techniques:

1.1 The Multiplication PrincipleMP)

1.2 Arrangements

1.3 Selections

1.1 THE MuLTiPLICATION PRINCIPLE

THE Ipea: This is the most important technique in counting tech-
niques and is sometimes known as the"“THEN” rule.

{Example 1: If there are 3 escape routes fromnbetHsiDE Of a\
city to thesoutHsipEand 2 routes to escape from Ho®THSIDE
to thecounTry, how many ways can you escape from the
NORTHSIDE to thesouTtHsipEand thenfrom thesouTHsipeto the
COUNTRY?

Soturion

1 (A1)
A 2 (A2)
1 (B1)

S
B 2 (B2)
1 (Cl)
C 2 (C2)

Therefore, there are 6 ( =X32) routes of escaping from the
NORTHSIDE to thesouTtHsiDEand thenfrom thesouTHsiDEto the

COUNTRY.
- J
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STATEMENT oF MP
If there area ways of performing one operation andiays of
performing a second operation andays of performing a
third operation, then the number of ways of performing the
first operatiorand thenthe second operati@nd thenthe

third operation is given by [ b cI.....
The tree diagram in the previous example is very cumberspme

and so we will uses boxes in future.

( .
Example 2: A restaurant has 3 starters, 5 main courses ana 4
desserts. How many ways can you have a 3 course meal?

SOLUTION
L]

Number of ways =% 5x 4 =60

Example 3: A bicycle lock has 2 letter wheels and 3 digit
wheels. How many possible opening possibilities are there?
SoLUTION

LI J 1L

Number of ways = 2& 26 x 10x 10x 10 = 676,000
o

MP TRricks
Trick 1. The MP can be used to arrange objects in order.

fExampIe 4:How many ways can the letters of the word h
sworbp be arranged if no letters can be repeated?
SoLuTIoN

5 Ietterﬂ SWOR5|

||
Number of ways =% 4 x 3x 2x 1 =120, i.e. all order
ExpLANATION : There are 5 ways to fill the first box. Once it
is filled, there are 4 letters left in which to fill the second
box. Once the first 2 boxes are filled there are 3 letters l¢

(to fill the third box and so on. )

\*2J

A
—h
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Trick 2. Conditions or restrictions should be built in at the
start if possible.

s — : A\
Example 5: How many 4 digit numbers end in 77?
SOLUTION

[ |[ || || 7 Restriction builtin
Number of ways =% 10x 10x 1 =900
You cannot have a 0;
otherwise it would be a 3
digit number.
\ J

Trick 3. DependenceSometimes a choice depends on wha
happened before. This means you have to take account of
restrictions as you go along.

fExampIe 6: How many 4 digit numbers end in 7 if no d@ts

can be repeated?
You cannot
have a 0 or 7

SOLUTION
[ ][ ][ 7 —Restriction built in first

Number of ways =& 8 x 7 x 1 =448

You cannot have a7 O
what's in Box 1, but you
can have 0.

\ J

(Example 7: How many 4 digit numbers are there that are b
divisible by 5 if there are no repeated digits?
SOLUTION

Divisible by 5 means that the last digit i®®5.

() Endin0 [ [ Il 0 —Restriction built in first
Number of ways =& 8 x 7 x 1 =504
or(ii) Endin5 [ |[ || |[ 5 —Restriction built in first

Number of ways =& 8 x 7x 1 =448
\TRICKZ or [J [0 504 + 448 = 952
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