Combinations

Detailed Examples

Main Ideas

* Combinations are as easy to setup as permutations. There are extra steps, but the patterns are

similar.

* The hard part of calculating combinations by hand is canceling the numbers in the bottom of the

fraction (the denominator).

Example 7.9

Compute the following:

1. C,
2' 12C5
3. sC,
Step Work

Write out the permutation P,

in the top of the fraction. g P ; v g
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Write out 3! in the bottom of
the fraction.

Cancel the 3 in the bottom by
dividing it into the 6 in the
top. 6 divided by 3 is 2. The 2
stays in the top of the
fraction.

Cancel the 2 in the bottom by
dividing it into the 8 in the
top. 8 divided by 2 is 4. The 4
stays in the top of the
fraction.

There are only 1’s left in the
bottom. That means we can
just ignore it.
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Multiply 4-7-2=56.

Our answer is 8C3=56.

Step Work
Write out the permutation

,,P in the top of the fraction. /2 X // X /0 X 7 X 8

Write out 5! in the bottom of

the fraction. /ﬂ?x// x [() x 7 x &
x4 x 3 x 7) x]

X
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Cancel the 5 in the bottom by
dividing it into the 10 in the
top. 10 divided by 5 is 2. The
2 stays in the top of the
fraction.

Cancel the 4 in the bottom by
dividing it into the 12 in the
top. 12 divided by 4 is 3. The
3 stays in the top of the
fraction.

Cancel the 3 in the bottom by
dividing it into the 9 in the
top. 9 divided by 3 is 3. The 3
stays in the top of the
fraction.
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Cancel the 2 in the bottom by 3 2 3 Y

dividing it into the 8 in the e / / X X j/ % /g/ ‘

top. 8 divided by 2 is 4. The 4 M /j - 5 - 0?
stays in the top of the

fraction. 1%X %/ix' B}X Zix_z //?“ Z/ :3

There are only 1’s left in the
bottom. That means we can

just ignore it. g _’_2 =

Multiply 3-11-2-3-4=792. 3//4"%( // x% x%xﬁ /5—5:2
AR O B

Our answer is 12C5=792.

Step Work

Wri h i
Py inthewpothetacion. |5 X |4 X /30| Axlx [0 xT < §x7
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?}\lfzi;:a(zltlitoifinthebottomof /5X /L/ X/BX/QX//)(/&X7)(5X7
g« g - T fahx i x 3xAx]

Cancel out 9, 8, and 7 £
thinggnc?rlrlltinatoriﬁithtlf:m /5 X / L/ X /3)(/2 X // )(/& Xﬁ/{j/%
matching 9, 8, and 7 from the

numerator. /q/)(/gvﬁéxﬁfx%XZYQ ’(l

Cancel the 6 in the bottom b I

diifril;iengifintlgtheeelgir?rtr}lley /5 X 14 x)3x 4 X//X/& X%{X%
top. 12 fiivided by 6 is 2. The = 2 5 1
?ri?osnl'nthetop of the /Q/)( /g ¥ 7x/g xb ¥ &t Xk 3/; é ;7

Access for free at https://openstax.org/books/contemporary-mathematics/pages/1-introduction



Cancel the 5 in the b b ol 2
diifrilgien;ifiitlgtth:1(())t£[1(1)I'[Tllley 15 % 19 wifsxk] (| x {0 Xﬁ/{é/%

top. 10 divided by 5 is 2. The = 2 1
2 stays in the top of the s X X 5
fracetli}:)nl. /q/ - /g Y X/g X/b/ o 3/ e b é 0/\7

j0+5=24

Concel hedin e bouem™ |5 X Y x [3x AN x }O 5 F 5T
the top. =

Gx & i g x 3l

o A

/0+5=X

(1x2)=4=1

Cancel the 3 in the bottom by 5 e z
diif?((iiengifintlgtheeelgir?rtr}lley //57X 14 s wkl X//X//ﬁ X%/(X%
top. 15 divided by 3 is 5. The = 2 1
5 in th f th . pe X X
A e i A A
[0+5=2X
(2x2)+4=1

[5-3=5
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. — 2’ 2
didmg 1 mothe 1ainte. 15 X P x | 3x ) A x f)O KT <. 8 7

top. 14 divided by 2 is 7. The

7 stays in the top of the /q/)( /g " %/gng%XZ Yg/kl

fraction.

/1226 =4
There are only 1’s left in the ,
bottom. That means we can / 0 = 5— = Q
just ignore it. @ &, ),17! =71

[5-3=5
e R e

Multiply 5-7-13-11=5005. 5//57X7MX /3)(/4{// x/,ﬁf(j/(j%
Gx G TG T AT

/2-6=4
Sx7x13x)l =5005  jo=5=2
(2x2)=4=1

[5-3=5
e R e

Our answer is 19C9= 50085.
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