Two very basic principles of combinatorics:
*"AND" --> Multiply
*"OR" --> Add (provid different situations are
... can't happen together -- 1.¢., only ONE of them can
Basic illustrations: o happen
* I have 4 shirts and 5 pairs of palﬁow many outfits?

Basic idea: You have to choose a shirtl a pair of pants.
(multiply)

4x5 =20

* A woman has 4 long dresses and 5 short dresses.
How many outfits?
Basic idea: You have to choose a long drcssa short dress.
mutua{lﬁlc)xclusn'c



Quick test of your understanding of "ORDER MATTERS"

An advertiser wants to pick five pages in a symphony program, in which
to place ad?.rcniscm!::ms[.) (The pa%c% i:ﬁ 310 B¥ogeam ng m%m%crcg 1-16.)

DOES ORDER MATTER?

The operative question is: [F I SCRAMBLE THE ELEMENTS, DO 1 GET A
DIFFERENT OUTCOME?

* The advertiser picks pages 1.3, 7. 8. and 11 '
these are the same outcome!

* The advertiser pickes pages 3. 11, 7, 1, and 8

It's also possible for order NOT to matter WITHIN SOME SUBSETS.

An advertiser wants to pick five pages from pages 1-16 in a symphony program.
On three of the pages, there will be half-page ads.

On two, there will be quarter-page ads.

In this case:
The order WITHIN THE 3 PAGES CHOSEN FOR 1'2ADS doesn't matter.
The order WITHIN THE 2 PAGES CHOSEN FOR @\l)% doesn't matter
But -- this 1s NOT a set of 5 elements in which order doesn't matter at all.



ORDER MATTERS. (codes FLRIA and IFALR are different)

A 5- Ietter@ must be chosen from the letters in the word
FLORIDA.

No repetition of letters is allowed.
How many different such codes are possible?

I * Create SLOTS for each decision that must be made.
S slots -- because S decisions (each letter of the code)

2 * FILL the slots with the numbers of options  |MPORTANT TAKEAWAY

7 6 5 4 3 You don't have to pick things in the
given order.

3
or, S 6 7 4 In many problems, you are better off
(etc.) (pick  (peck picking in a DIFFERENT order.
exl) 1)

3* MULTIPLY the numbers.  Be sure to multiply in the casiest possible

5x4=20 order.
X3 =60
X 6 = 360 B

X 7 (in longhand) = "5"0



A 5-letter code must be chosen from the letters in the word
FLORIDA.

No repetition of letters is allowed.

The first and last letters of the code must be consonants (non-vowels)

* solve th
problem

* wait to type
‘our answers
Until 'm back

How many different such codes are possible?

| *
Frci;tx a FiL()T
or EACI 999 . .
decision. < 6 27?7 <o this 1s WRONG.
_L we don't know whether this 1s a vowel or a consonant ..
so 1t's now impossible to fill in the last blank.

Y *
Fill inllhc slots ) )
m{h the numbersof 4 3 4 3 3 <--- correct approach
options. : CK THE RESTRICTED
N £ EL( SRR
}'% K ek so that vouﬁ know how many

options’ you have.
3*MULTIPLY: 4x5x3=60..60x12 :@
TAKEAWAY:

You MUST pick the elements in an order such that the numbers of
options arc ALWAYS THE SAME.



EG

» dets »aning of the w "set” is tha ‘ _
Now, let's look at this: Eghgtl:tf{ul.‘)(l?lggnlwé? h%'{T%ﬁ:rﬂ et d'_ ]L ; 211\\1 s Sme

You are to choose SETJof 5 letters from the letters in FLORIDA (again, no
repetition).

How many such sets are possible?

Consader the

FLORI
FLOIR
FLRIO

<ic

IROLF

following:
IMPORTANT FACT
~.if these are CODES, then they're all differem! _ : :
(there are ' = 120 of them) [here are n! different ways
o scramble the elements in
1{lh?u. are SETS, then ALL of them are the same

", a set of n things

s0, there are WAY more codes.

In fact:

50,

for every SET, there are exactly 5! different CODES (since you can scramble
the letters).

# of codes (in which ORDER MATTERS) 7 x 6 x 5§ x 4 x 3

therefore

# of sets (in which ORDER DOESN'T MATTER)
51

X S X X X 753 =2] since fhere age S

SX 3 X 3X

rJ

x |



Now, let's look at this:
You are to choose a SET of 3 consonants and 2 vowels from the letters in FLORIDA

(again, no repetition).
How many such sets are possible?

let's use the slot method: / \ ) S
¢ ¢ ¢\ /v v
I * make slots for each decision 4 3 213 2
2 * fill in with #s of possibilities | Y IN 2/
\ - . j - l/
7N\

3 * muluply \
4 d}\:idc bg‘actor" s of the #s
of interchangeable elements.



A committee of three people is to be chosen from four married
couples. What is the number of different committees that can be
chosen if two people who are married to each other cannot both
serve on the committee?

A 16

24

C 26

D 30

32



If you normally use the "C" or "P" formulas, BE AWARE THAT THOSE FORMULAS ONLY WORK ON
PROBLEMS IN WHICH YOUR CHOICES ARE NOT RESTRICTED.

Also, the slot method will solve ALL problems that can be solved by the formulas.

A committee of three people is to be chosen from four married
couples. What is the number of different committees that can be
chosen if '

w? Bccausg of this Rl STRICTION, you can't use the formulas.

Each time \uu ‘m someonc, THAT person is disqualified ... as 1s

hisher SPC
A 16 | * make SLOTS for the individual decisions.
2 * fill in the slots with NUMBERS OF OPTIONS R \/\ 4

= 32
B 24 3 * multiply 6_‘

4* IHORDER DOESNT MATTER, then
DIVIDE | FA( “TORIALESI)
C 26 0 thq. INTERCHANGEABLE SET(S).

0 30 : lanolhcr wa Dllu hﬁ_ii)_lll(:t. {-uall)l(izci_” N
"How many s C ISITIONS
TO T




If you normally use the "C" or "P" formulas, BE AWARE THAT THOSE FORMULAS ONLY WORK ON
PROBLEMS IN WHICH YOUR CHOICES ARE NOT RESTRICTED.

Also, the slot method will solve ALL problems that can be solved by the formulas.
A committee of three people is to be chosen from four married
couples. What is the number of different committees that can be
chosen if (

w? Bccaus; of this Rl STRICTION, you can't use the formulas.

Each time \uu ‘n-. someone, THAT person is disqualified ... as is
his her SPOUS

A 16 | * make SLOTS for the individual decisions.
2 * il in the slots with NUMBERS OF OPTIONS K \/\ 4 -1
B 24 3 * multiply 3
4 *f ()RDLR DOESN'T \d TTER lhm
DIVIDE BY THE FAC IA ]:_l)
C 26 of the INTERCHANGE ’\ LE SET(S).

another way to conceptualize:

D "How many [DENTICAL POSITIONS
30 10 FILE™

What's the answer to this problem if the
restrictions are the same, but ONE member of the

committee is now chosen as president?

uu can think ol this as ...or you could conceive of this as
?_f_?_i '4 ok “hoose president, THER "pnfﬁ the mn-prcsld entiagl members
21 (or, 2! 1) choose the other two) and THEN the president

there are onl itions that can be :
“scram ILd )noao : : : Q ]t’_f_% (?.;".,(,' E ) 96




A certain law firm consists of 4 senior partners and 6 junior

partners. How many different groups of 3 partners can be formed in

which at least one member of the group is a senior partner? (Two
groups are considered different if at least one group member is
different.)

A

48

100

120

288

600



A certain law firm consists of 4 senior partners and 6 junior
partners. How many different groups of 3 partners can be formed in
whichatleast-one member of thegroup is a senior partner? (Two
groups are considered different if at least one group member is

different.)  pis problem has MULTIPLE POSSIBILITIES:

| senior, 2 iuninrszml seniors, | iuninr;@_% Seniors

A 48 ORDER DOESNT MATTER BETWEEN ORDER DOESNT MATTER BE TWEEN ORIDER DOESNTMATTER AT ALL
THE 2 JUNIORS THE 2 SENIKORS

B 100 7 A A
(OR 2! 1! af you want)
C 120 Ox 6 6x6 4

61 316

D 288

60+36+4 = 100



A certain law firm consists of 4 senior partners and 6 junior
partners. How many different groups of 3 partners can be formed in
whichatleast-one member of the-group is a senior partner? (Two
groups are considered different if at least one group member is

different.) pis problem has MULTIPLE POSSIBILITIES:

| senior, 2 juniors; m’ seniors, | junior; m1 seniors
(

A 48 m:umn\ﬂ.n'rnnm TWEEN "ORDER DOESNT MATTFR BETWEEN ORDER DOFSNT MATTER AT ALL

THE 2 JUNIORS THIE ‘\l\lnR\

] ) s )
24 6% 2 3 6 1 A4
B 100 7 ra A
(OR 2! 1! of you want)
C 120 l0x 6 6x6 4
610 16
D 288
60+36+4 = 100

E 600

—/\uth PROBABILITY. you can SUBTRACT FROM 1 to find the probability of the OPPOSITE EVENT,
avath COMBINATORICS, you can SU BTRALT F R()\l

JOTAL NUMBI 9l sassibil it hat vou DON'T want
OSSIBILITIES minus \H JIUNTORS

Hh x Sy 4



A certain law firm consists of 4 senior partners and 6 junior
partners. How many different groups of 3 partners can be formed in
whichatleast one member of the group is a senior partner? (Two
groups are considered different if at least one group member is

different.) his problem has MULTIPLE POSSIBILITIES:

| senior, 2 juniors; Lod> seniors, | junior; (/3 seniors

A 48 lri:ll‘lkllll‘ﬁ\‘?\t\mhulNH\ 'I'le S‘t‘lflﬂ\k\*rm\ﬁlnmmll\ ORDER DOESNT MATTER AT ALL
M 6 2 3 6 1 A4
B 100 = A ~
(OR 2! 1! l-l_\ull want) . .
C 120 10x 6 e ,

. (2! in some situations;
60 6

3! in others)

D 288

60+36+4 = 100
E 600

—/\nlh PR()BABILITY you can SUBTRACT FROM 1 to find the probability of the OPPOSITE EVENT.
i oucan SUBTRACTF RO\I

sassibilities that vou DON'T want
manus \1| JIUNIORS

Hhx S v 4



