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: Dermutations & Combinations Formulas: The following examples show how
¢ to expand and simplify expressions involving permutations & combinations:

_n _ nl
nPr_(n-r)! & nCr ri(n-r)!

Exampfe 1: Expand & simplify P, without using a caleufator:

6! 6! 6eSefeZeZe]

02 G oy a Aededer

Fxampfe 2: Fxpand & simplify ,C, without using a cafeuator:
7! 71 Te6eBefeeZel Te6 42

7557 5)1 5121 (BeAeAeZel)x(2e]) 2 2
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Questions:
Expand & simplify each of the foflowing without using a cafeufator:
1) 5P3
2) 6P3
3) & Answers:
:I.)E M—50403=60
7! : S
4)Express§asapermuianon ) 8 6e5edegeZes
. ); ﬁ—6-504:120
3) 8! _8.705.50‘03.1.1_2_28
5) Express i as a combination 0120 BeFedededetorer 2
216! 71 71
4) —= =7 R
31 (7-4)
8! 8!
5) — - =
)2!6! 21(8 - 2)! 8 C2
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: Canceling With Factorials: The following examples will introduce
3 variables that must be manipulated to simplify expressions.

To expand factorials,
you will multiply all the numbers going
down to one. eg. 5! =5e4e3620]

If Yyou ever want to stop Before reacbmg , You can
do so by simply placing the factorial after the number
you want to stop at. eg. 5! = 5e4 63!

Exampfe 1: Expand P, by cancefing factoriafs:
7o _Te6e5e 4!
7P3
7-3)1 4l A

=7e605=210

If you want to
excpand algebraic excpressions,
you must do so f)y subtmcting one from each term.

n! = n(n-1)(n-2)(n-3)...1

(n-2)! = (n-2)(n-3)(n-4)...1

(n+4)! = (n+4)(n+3)(n+2)...1

(n+1)! = (n+1)n(n-1)(n-2)...1

Don't forget you can stop expanding at any term by writing
vour factorial symbol to indicate the end!

(n+2)!
(n-1)!

Exampfe 2: Simplify the expression

When trying to decide which factorial
to expand, always choose the larger one.

n+2 would be a larger number than n-1,
so expand the (n+2)!

(n+2)!  (n+2)(n+Dna~nT

_ — (2 3
(n—l)!_ M =(n+2)n+Dn=m"+3n+2)n=n

2

+3n° +2n

dobobabpobospopadbobobobobobobobobopobobopobobodbobobobobpobobaphabnbobobpaobopndbobapidady
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Bxample 3: Simplify the egression o ")
+9).
(n+1)! LwrT) 1 1

(2n+3)! (2n+3)(2n+2)M T 2n+3)2n+2) 4n’+10n+6

!

Bxample 4; Simplfy the egressin (5

:\gticsht:: tI;igger number,

so expand the numerator.

Remember tbe

=3 - ( 7 ?.4-)’?‘

E” i; ' nE Llj—)"‘f’)'r “=n-3 followsing:
n—4). .
‘ 0! =1

Example 5: Simptify the egression 2

Expand the (n+2)!,
but once you expand to the next term,
you'll be able to cancel out the (n+2)’s

Thus, stop expanding and place your
factorial, since further terms are

enpabupobabopopobabopobabobobobnpabnbopabobodbobapobababobrdbabnpibabahibobidrbaGuadbesad
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not needed.
+2)! +1)!
(1+2)! D!
n+?2 w7
Questions:
Expand & simplify each of the following without using a cafeufator:
(n+2)!
D n!
Answers:
Br+2)! (n+2)!  (n+2)(n+1)n!
) Bn+3)! 1) o nl =(n+2)(n+1)
oy G2t @2y 1
3 (n-1) @Gn+3)  (Bn+3)En+2)! 3n43
(n-3)!
(n-n!  (nY(n-2)(n-3)! -
4) (n-1) 2 ooy @yt
n-1 1)! 1)(n-2)!
4y OV_00D_ (o,
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Equations with Dermutations & Combinations: The following examples

Exampfe 1: Sofve for n in the
. . (n+2)!

fotlowing equation: -\, =8

(n+2)!:8

(n+1)!

(”+2)M:8
!

n+2=8

n==6

Exampfe 2: Sofve for n in the
. - (n+1)!

fotlowing equation: |/~ =

(n+1)!:10n

(n=1)!

1 !
(n+mzloh
n+1=10
n=9
Exampfe 3: Sofve for n in the

(n+3)!1=20(n+1)!
(n+3)(n+2) (mY)! =20 (m)!
(n+3)(n+2)=20
n’+5n+6=20

n’+5n-14=0

(n+7)(n-2)=0

n=2

enpabupobabopopobabopobabobobobnpabnbopabobodbobapobababobrdbabnpibabahibobidrbaGuadbesad

10n

following equation: (n+3)!=20(n +1)

Reject -7 since n must be a whole number.

will require simplification in order to obtain a value for the unknown.

Example 4: Sofve for n in the
following equation: P, = 56
,P, =56
"5
(n—=2)!
n(n—l)M:56
™!
n(n—-1) =56
n’—n=>56
n—n-56=0
(n—-8)(n+7)=0
n==8

Reject -7 since you can’t have negative

objects to sefect from.

Example 5: Simptify: 40"
400 C:100
400!

(400—300)!300!
400!
(400-100)!100!

400! (400-100)!100!

400 CSOO —

400 ClOO

(400-300)13001 400!
__ %0l 3000T00!
Toor3oar 300!

=1
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!

Questions:
5) 36+, P =9 P
| (n—l)!:2 (2n-1) (n-1) 2n ' n
(n-3)!
2y M _spn
(n-2)!

1

6) 2n+2P=5"2n P

2

3) (n+2)!=12n!

4) 1_0.=n—1 Pn—3

enpabupobabopopobabopobabobobobnpabnbopabobodbobapobababobrdbabnpibabahibobidrbaGuadbesad
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Answers:
1) 2)
(-1 _, nt
(n-3)! (n-2)!_5n
(-D-- _, n(n—1) (M=2)!

3! | =5n
(n=-)(n-2)=2 M
n2-3n+2=2 n(n-1)=>5n
n?—3n=0 n*—n=5n
n(n-3)=0 n>-6n=0
WS n(n-6)=0

n==6

) 6)

36°on-) Fn-1) =%°2n P

(2n-1! 9. (2n)!
[2n-D-(n-D]t ~ (2n-n)!
36.(2n—1)!:9.(2n)!
n! n!
36]271\1)\!:9.(2n)?2n\1=)\!
I W
36 =9(2n)
36=18n
n=2

enpabupobabopopobabopobabobobobnpabnbopabobodbobapobababobrdbabnpibabahibobidrbaGuadbesad
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3) 4)

(n+2)'=12n! n!

M+2)n+)W =12 10 " s
(n+2)(n+1) =12 nt_ (n-1)!
n?+3n+2=12 10 [(n-1)-(n-3)]!
n?+3n-10=0 n_(n-D!
(n+5)(n—2)=0 DO
n=2 n?h\l)\!zzh\l)\!

10

n 1

10 2

2n=10

n=>5

1
2= E'Zn P

@n+2)t 1. (2n)!
[(2n+2)-1]! 2 [2n-2]!
(2n+2)! 1 (2n)!
[2n+1]' 2 [2n-2]!

(2n+2) 2! _i.\&n(zn—l)m

T 2 m-2
2n+2=n(2n-1)
2n+2=2n’-n
0=2n>-3n-2
0=(2n+1)(n-2)
n=2
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Word Droblems with Dermutations & Combinations: The following
cxamples will require the use of algebra in order to solve the
question.

Exampfe 1: If there are 78 handshakes in a room, and each person shook every other
person’s hand one time, how many people are in the room?

.C,=78

_N g

2l(n-2)!

n(n—1) m=2)! 8
2(m2)!

n(n-1)
2

n?—n=156

n>-n-156=0

(n-13)(n+12)=0

n=13

Exampfe 2: If there are 56 games in a series, and each team pfayed every other team
twice, once at home and once away, how many teams are there?
P, =56
n!
2 °
n(n—l)Mzse
™!
n(n-1) =56
n’-n=56
n?-n-56=0
(n=8)(n+7)=0
n=8

=78

n

Exampfe 3: If a pofygon has 54 diagonals, how many sides are there?

C,-n=54

n!
21(n-2)1
n(n—1)th\z)\!7n:54
2(m-2)!

n(n-1)
2

n

n=54

n=>54

n(n—1)—2n=108
n’-n-2n=108
n?-3n-108=0
(n-12)(n+9)=0
n=12
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Questions:

1) If there are 190 handshakes in a room, and each person shook every other persorn’s
hand one time, how many peopfe are in the room?

2) If there are 72 games in a series, and each team pfayed every other team twice,
once at home and once away, how many teams are there?

3) Ift a pofygon has 119 diagonafls, how many sides are there?

It is usually

pretty easy to fim[

the value of n by
trial and ervor

through your Aﬂl)—szwod&
Cd[CM[&ltOV. 2) 9(Hint: Use a
permutation)
3) 17

enpabupobabopopobabopobabobobobnpabnbopabobodbobapobababobrdbabnpibabahibobidrbaGuadbesad
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