
41 There  are 7+8+9=24 socks

So there are 24 way
. to  choose the

first
 sock and 2 ] ways

to  choose the second

That gives
24.2 ] ucys

to

select
the two socks

.

Now suppose
 we just want the

pairs .

.

.

# black pairs
: 7.6 8.7+9.8

#

bing.ir .

:&
. > }Pl"socks  match's = ftp.?YsinsfIT=7.6#

.

#
green pairs

: 9.8
.

-

b) # blaehorrs
8.7

- =
-

# total ,
airs

24.23
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10 9 8 7 ( 5 4 3 2 I

-

-
-

-
-

-
-

-
- -

⇒ go ! unique
orderings

-
Job I Job 2 Job 3

but since being
"

in job 2

'
'

doesn't depend on  order6 would over  count

the Same groupings
.

For
any

specific grouping .

there  are 3 !
way

,
to  order  job I

,
3 !

way
,

to
 order

job 2
,

4 ! way
. to  order job 3

So total ways
to

group
into 3 jobs : }÷y ,

44
. Same  

idea  as  above :

I

12 !

Fi
if people  are  assigned

individually
If people are  

assigned in yci 's ue an onlyassigning 6
pairs .

and each game

can take 2. → 6.12
! 2.12 !
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"

Urns
"

are common parts  of elementary probability problems .

They work as a sort of
"

blackbox
" and usually are fun  of

colored balls  or lettered tiles .

outside  of probability ,
the  only time I've ever

heard a container called an urn
is when as

#¥#X
awgontuairnnesroafm.hu#nIemsiiIitIrhiFtiYnide9

#
place

in these kinds of probability questions .

**t*#**¥#**¥*##

urn .

URNI
-

18¥01180%81-
Red

,
2 white 2 Red

,

5 white

choose if coin flip Is H choose if coin flip Is T

315 R a)
p(R)=P( 1 Rn A) UIRNBD

URNA
=P( Rn A) + PIRNB )

s
H

45
= PIRIAJPIA ) + PIRIBDPIBI

FE
'

W =(%) ( k ) + (4) Its )

. = % + ÷
START

= % +  ' %

HIP
, 2/7 R = 31/70

URNB so
the probability of drawing

54 a red ball is %
W

b)

p( an )=Pff,yI= II = 2%1

So if  a
red ball is drawn

,
then the probability that we

flipped heads is 2113 ,

.
.

.
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In this case ,
consider the foll

.

TRNETACtsmM.hu
D= ( AnB)ulAnB

'

)ulA' NB )

° ( An B) a ( AND
' )=¢

.

1 AND)n( A 'nB)=¢ .

1 AND
'

)n( As NB ) =¢

• If AnB=¢ ,
PCAUD ) =P( A) + PIP )

• A  = ( An B) ul ANB
'

)
.

D= ( An B) UIA 'nB )

Then
.

PCAUB ) =P ( IANBIUIANB
'

)uCA' NBD

= PC An B) + PIACNB ) + PCANB
'

)

= Plan B) + [ MB ) - PIANBD + [ PIA ) - PIANBD

= PIA ) tp ( B ) - 2 Plan B ) + PCANB )

So PCAUB )=p( A) tpl B) - Plane )

Since Pl And ) =Pl A ) . PIB ) for  independent A
,

B then

PIANB )=Pl A) t PCB ) - MA ) . PCB )
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←
Route 't P(

'  
'

system works
.

'

7 = 1- P (
"

system fails )

- f-To,
Route ]

-0-4 Let R . =
 route I does not  fail

to - R÷route
I

fails
I  Route 2

Pl
"

system fails
"

I

=P

lRinRznRi )

= PIR
,

'

) .P( Ri ) .pl RI )

In Ri
,

let U
,

= unit 1 does  not fan and
Uz= unit 2 does not fail

Then PlRi)= Pluiuui ) = Plu ,

'

)+p( ui ) Pwi ) . Pui )

.

=p
+

q
-

pp=2p
-

p
'

similarly , P( Ri )
=p

and PC Rs )=2p - p2
s°

Ptlsystcm does not  fail ")= 1- ( zp
- pyp . (

zp
- f) = 1- p3( 2- pjh
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Let k= # people in the
queue

. Then we can drew
a

tree diagram for this problem using

t= z Bhrpath_ : we gain  a user
,

we lose no one

/

k=3

i. c. .
the probability

of going from K

a t=i-

t=z
at time t to ktl at time £+1

µ
K=2

yk=2
or PIK → Kal )

to t= I \t=2 p(k⇒k+| ) =P ( gain  user and lose no  one )

K=l
- K=A-

K= 1

\ # =P( gain  user ) .P( lose no one )

t= 1

-

t=2
= ( l -

p
) .

9

K=0
-

k=0
peat

:
we

lose a

person , gain
no One

The probability
of following a certain z .  sye

,

i.e. P(k→k - 1) =Pl"
gain

 no  one

"

and
"

lose someone

"

)

path can
be found by multiplying The single steps

= (l - 9) p

probabilities
BKEKRTI :

We the the black path if we

don't take blue or red

Katy a_th I p( k → f) = 1- P1k→k4 ) . Plkik ' ')

0 |→o ,
o - > 0 (1-97.4-9) = 1

- pc 1- 9) - H - e) 9

. |→i

,
too ( I -

p
- qtzpq ) = 1- qtp .9

- qt f. 9
.

.  .
- -

-
- - -

.
 - -

-
- .

P
I -01

,

I -01 ( i .

p
. q+2pp2

= 1 -

p
- 9+2 pg

too
,

0-01 ( , . g) pq
* Special Gse*

1 → 2/2-01
ftp.q.ci

. g) .

g
If k=o

,

then we
cannot lose  anyone

.

i. .

.  -

.

. . .

.

.
.  -

.

.  - -
.

- ÷-
-

-

go p(o→ , )=p1
"

gain  user

"

and
"

lose n°°n
" )

2 1-02,2-22 ( l -Dq ( 17-9+49 )
=p(

"

gain user

"

7 .pl "lose room

"

)
to 1,1-02 (

up
.

qtzyq ) 1 IT )9

.
. .

.
. . . .

.
. .

. .

.  . .

. . .

. .

=

q

3
1-02,2-03 4- f) 292

so double black has probability I -9
and double bln has grub

. 9

So P(k< o )
=p ( I - g)2+11 -

,
- qtzyg )

Mk=1 ) = It,-9+4,12+11 - g) gq
+ ( tgl }g

Plk=2)= 2 ( tpqll
-

g- g+2pg )

P(h=3)= ( to)2q2


