
 

2.4Somesimpleprpositionsprg.EE

F PCF

PI Assume EEF

Then F E U FAE

P F P Ey
U EYES

PIE P FAE

Cadd rule
mut excl

PIF n Ea 30 Axiom 1

P F Z PIE TO PIES I

P 2.4

IE YEEIII Pant

I



PI A En Fa

B En F mut excl

C F n E

E A U B F B U C E V F A U B U C

PCEU F PCAU B U C PCA T PCB PIC

PIA PCB PCB PCC PCB

PCAU B P BUC P B

PIE P F PCE n F I

Explta
A She likesthe 1stbook

B n 2nd n

841 0.5 Élanis
P B 0.4
P An B 0 3

A n B Ii
PLA nBa P AUB I P AUB

PLAUBI PIA PCB Plan B
O J t 0 4 0 3 0 6

PCA n B 1 0.6 10.47



Inclusion Exclusion general form

See Prop 4.4 for the general pattern

IFIB u c u D PLAIT PCB PIC P D

Pl AnB P Anc PLAnD P Bnc PCBnDI PICAD

Plan B a c PCAn Ba D P An c n D PCBn Cn D

PlanB n C n D

Stopping early gives alternating inequalities

I
Pla u B u c e Pla P B Pld

but
PIAUB u C Z P A PCB P C

Pl AnR P Anc P Bnc

2591ityllyiikegontomesPlA



2

I I D C1 2 1 3 1 6

2 1 C22 C2 3 2 6

I 1 6,2 16,3 16 6

D equally likely

A The sum is 7

A 1,6 2,5 3 4 14 3 5,2 6,1

PCA

ws.fijE IsIPmitainside

eg prob that

I



2

it

I all waysof choosing 3 balls
where order doesn't matter

P equally likely
A I ball is white and 2 are black

Irl Y
balls choose 3 use

ybinom coff ble order
doesn't matter

1A I Y E
1st choose whiteball
thenchooseblackballs

PA 14151

O



t

song
balls

D all waysof choosing 3 balls
where order does matter

D equally likely
A I ball is white and 2 are black

121 11 10 9 Use permutation ble
order matters

IAI

A Balls are picked in order wbb

ÉÉÉ Az bub

A n b bw



I Al IA It IAU t IA I

IA I 6 5 4 pick 2ndblack
ball only 4 leftp

pickwhitey to choose from
at

this pointball pick1st
blackball

A21 5 6 4

A31 5 4 6

All are the same IA I I Azl IA 1 120

So A1 120 t 120 120 360

PCA É
2

s

le balls

I all waysofchoosing k balls
order doesn't matter

p equally likely



A The special ball is chosen

PCA

121 Y

Al f II
choose the

Y

special hall
choose K

l

balls from
among

the regular
balls

part g tgÉ
EI

Eh t t El



90th
K balls

A The special ball is chosen

PA

Number the balls arbitrarily from 1 to n

Ai Ball i is the jth one chosen
These are mutuallyexclusive

Some ball must be the j th one chosen so

ÉPCAi 1

By the arbitrariness of the numbering
PCAi doesn't actually depend on i

So P Aj t for all i and j
Let to be the number of the special
ball Then



A Aij

Again ble these are mutuallyexclusive

PLA É PCAi I E

2

I all ways to choose 5 cards from the

52 carddeck

P equally likely
A A straight was chosen

PCA

MA EI 53

B 5 consecutive cards were chosen

C A straight flush was closer



A B C and CEB

so Al IBI ICI

1131 10 4 4 4 4 4
T

choose
what I

rank to
start

on lace 10
choosethe

1stcard choose
the2nd etc

1131 10 45

I

T
ii

atchoose the door the take the
rankto determined

cards

101 10.4

IAI 10.45 10.4 10 45 4

I 0.0039plan ÉÉ
not reasonable to

simplifybyhand



2

a or all ways of dealing 52 cards 13each
to North South East and West

p equally likely
A One player receives allspades

PA

Pla YI 121 13 313,13

13713.731
39

IAF 4
1g 13,13 13

7 4choosethe

player
togetthe I deal the

spades givethem
the remaining

cardsto

spades theremaining
players



IA1 4 1371.137

PAK 439 EEF

4.3552 I 6.3 10
12

b or all ways of dealing 52 cards 13each
to North South East and West

p equally likely
A Eachplayer receives 1 ace

PIAS

PCA I 121 13
313,13 13 4

48
I Al Y 12 12 12,12

4
deal the aces deal the remaining

cards



YET
ca III IIII
EIIJ.ua

35 504349

I I 0 1055

2

EA______
00

I all ways ofpairingof the 40players

p equally likely
A There are no off defpairs
P A



PCA It Irl

If the pairs were distinguishable
there would

be 40

31 Eto ways

But these20pairs are indistinguishable
so divideby

the of permutations of the pairs 20

See Examples 5b and 52 in Section 1.5

so in YETI 2ft

1 1 0 II
y a

do the same
for

breakthe 20
the defensive

offensive
players

into
players

10
indistinguishable

groups





I at 365
393is

365 364 363 365 Cn 1

YEI
P A 36

71 3657

Easier to simplifyusing this informal notation

play
365 364

36331,4
1 65 41 17

35 331 335 365,6ft

1 1 Es 11 Es 1 3g






