THE MoNTY HALL PROBLEM




A 8 C
nal [gal aa
ool (00 {00

THE MoNTY HALL PROBLEM

1 0{2 these 3 doors \«\'aée,s a cafl
The other 2 Wide 300\-'\'5.



[HE MonTY HALL PROBLEM

A 8 C
nal 1gal [oq
ool [O0ol (Do

T

1 O‘e +¥\Q8e 3 Aooq'g \'\;AQ,S
“Q ALer 9. \N’\c\e— 3°“-'\'$- -

\/ou f 4 '
32 9 ‘D‘C\L o~ Aoof, \100\
(oww!ovvs\;j f'\o\a p\



THE MoNTY HALL PROBLEM

DAG % "ﬁgﬁ' 1 O‘e 'HV\QS& 3 c‘ooq'g \'\;AGLS a caf,
Dol &L (0o The olher 2 Wide goats.

%@
\/ou 3@_* 1o Pic\c. o Aoof. \100\ fow\Jow\\xj f'\o\ﬂ P\

.T\"QV‘- o~ AOOf ‘Q"U\ A.'A"\r" P.‘C\ﬁ [B OfU\eA (Sanﬁ,B.) redeml{nﬁ o %oa:'l'.



THE MoNTY HALL PROBLEM

DP\\:] CEQ DC\] 1_ O'? 'H\QSQ, 3 AOO(S \r\;AQ,S a Cafl,
OBD kﬁ?& EODD The other 2 hide Soac\'s.

3=
\/00\ 3Q-§ ‘\o Pic.\c o Aoof, V’ou& foméow\n f'\c\ﬁ P\

Then o doos 4°on didnt F\C\t s Ofu\eé (Sous,B.) v‘o,d-e.asl\.ns o %oa?l’.

You.f‘e, 3]\!&\1\ the choice: KEEP YoUR DooOR ©0OR SWITCH



CoNDITIONAL PROBABILITY
Ro“ :2. A;c&

a b




CoNDITIONAL PROBABILITY

eRou 2 A;ce, P(A) = F( Sum = 8)

a

@ "Ej P(B) = P(both ore cven)




CoNDITIONAL PROBABILITY

Rou 2 A;ce, P(A> = F( Sum = 8)

@ @ P(8) = P(beth are even)

l‘e we \Cvxe_oo Jf\'\a,{' ‘oo‘\"/\ ore evew ,’H«e_w
what s -('Le, VroLa.L;(;"'tj that the som 1s 8 ?




CoNDITIONAL PROBABILITY

Rou 2 A;ce, P(A> = F( Sum = 8)

@ "Ej P(B) = P(both ore cven) N

l‘e we \cvxeoo Jf\'\a,{' ‘oo'\'\l\ ore evewn ,’Hﬂew
NLOC{' S ‘(’Le, ‘roLa.L;(;"'cj ‘H'\a,{' +L\€. Sum 1§ g ?




CoNDITIONAL PROBABILITY

eRou 2 A;ce, P(A> = F( Sum = 8)

@ "Ej P(B) = P(both ore cven) N

l‘e we kV\QoJ +L\a,{' ‘oo‘\'\v\ ore evewn "H«e.vx.
whot ‘s -('Le, VroLa.L;(;"'tj that He som s B ?

A=5(2,6), (3,5), (4,4) (5,3) (6,5



CoNDITIONAL PROBABILITY

eRou 2 A;ce, P(A) = F( Sum = 8)

@ P(B) = P(both ore cven) N

l‘e we \vae_w Jf\'\a,{' Lo'\'\/\ e evew ,’H«e_w
what s -('Le, YroLa.L;(;"'tj that the som 1s 8 ?

A=5(2,6), (3,5), (4,4) (5,3) (6,5

B={(2,2), (2,8, (2,4) (4,2),(4), (4.6) , (6,2), (44, (6,68



CoNDITIONAL PROBABILITY

eRou 2 A;ce, P(A) = F( Sum = 8)

“@ P(B) = P(both ore cven) N

l‘e we \Cvxe_w Jf\'\a,{' L)o‘“/\ oye evew ,’H'\O-w
NLOC{' S ‘(’Le VroLa.L;(;"'cj ‘H'\a,{' +L\€. Sum 1§ g ?

A=3(2, 9, (), (4 4) (5,3) (6,2}
Z(z 2), (2,4, o 0 (4,2),(49),(40),(62), (49, (6,6}




CoNDITIONAL PROBABILITY

eRou 2 A;ce, P(A> = F( Sum = 8)

@ "Ej P(B) = P(both ore cven) N

l‘e we \Cvxe_oo Jf\'\a,{' LJo‘\"/\ ore evewn ,’H'\O-w
NLOC{' S ‘(’Le, ?roLa.L;(;"'cj ‘H'\a,{' +L\€. Sum 1§ g ?

A=3(2, 9, (33), (44) (5,3) (6,2)§ B
Z(z 2), (2,4, o 0,(4,2),(44), (46),62),(6.4), (45 |

(=

3
- P(al) = >




CoNDITIONAL PROBABILITY

Rou 2 A;ce, P(A> = F( Sum = 8)

@ "Ej P(B) = P(both ore cven) N

l‘e we \cvxeoo Jf\'\a,{' Lo'“/\ oye evewn ,’H'\O-w
NLOC{' S ‘(’Le, ?roLa.L;(;"'cj ‘H'\a,{' +L\€. Sum 1§ g ?

A=3(2, 9, (33), c44) (5,3) (6,2)§ B
Z(z 2), (2,4, o 0 (4,2),(49),(40),(62), (49, (6,6}

3
- P(al) = >

# P(A)
w s QXowv\f\Q,

(=



P(A) = ?( Sum = <'o’>
F(B) = P(‘oojv\r\ ore e.JQ,V\-)




P(A) = ?( Sum = <8>
F(B) = P(‘oojt\'\ ore ede,w)

25

(;?

%od Want the umivesse o have
avea=i  divide o\l ‘ms 26,

area = 36

)



P(A) = ?( Sum = <8>

F(B) = P(‘oojt\« ore ede,w)

P(r) =

3'(9.2.“— aceoc

L\ ve axéa

-
-

5

————

36

25

acea = 36



P(A) = P(sum = )
F(B) = P(‘OO‘\'\'\ ore e.do.w)

3feo.n. aceo- 5

-
————
-y

P(r) =

L\Ue aceo 36

(,Q\,,ev\ we QS'['qu.(s\,\ B -H,\q_w 'Hae uwverse sLdn\cS.

acea = 36



P(A) = P(sum = )

F(B) = P(‘OO‘\'\'\ ore e.Jo,w.) 3@\:36
~ 3(9.0.« aceo. ) 5
PO = e wen 36

(,Q\,,ev\ we QS'['qu.(s\,\ B “‘Lq,w 'H«e uwverse sLdn\cS.
TL\@, ?TOLO\L;\:"'n '\\v\o»% A \/\ous .IS V\O('VV\D\\;ZQ.Al (QW\“"V\.‘“S VA‘;J S(QQ"\ ares

QW univeCse (P“m\c area.)



P(A) = P(sum = 3)

F(B) = P(‘Oo‘\'\v\ ore e.do,v».) ji)% =36
_ %feo.v\. aceo. A 5
PO = e wem 36

(,Q\,\ev\ we Qs'[-qu}s\,\ B -H,\q,w ‘\‘\«e uwvecse sLﬁn\CS.
TL\Q, ?TOLO\L;\;"':) '“v\a'e A \/\O‘JS .IS V\O('W\O\.\;ZQAZ fﬁm“:"’\'\“s VA‘;J 3(20" ares

QW univeCse (P“m\c are,a.)

Plalg) = ¢



P(A) = P(sum = 3)
F(B) = P(‘oojf\« ore e.do.w)

%feo.v\. aceo- 5

acea = 34

-
——

P(r) =

L\\)e aceo. 36

(,Q\,‘ev\ we Qs'[-qu}s\,\ B -H,\q,.,\_ ‘H«e uwvecse SLr(n\CS. .
TL\Q, ?VOLO\L;\;"':) '“\oCG A \/\O‘JS .IS V\O('W\O\.\;ZQAZ fﬁm“‘“‘“g VA“J 3(20" ares

QW univeCse (P“m\c are,a.)

F(A[B) _ P(/-\ﬂ@)g _ 3
P(®)

3+6



amothec 2xample Flie & coin 5 Fimes. P(1sh 'pl"r = T) -.-_fi
P i




amother e.xawxp\a. F“F o coin 5 Fimes. P(iSJ, ﬂl’l;\° = T) -_-_fi

Bok whet W yow ke Fhet 3 R dhe S ips wece W 2



amother Q.Xawt‘n\Q, F“F o coin 5 Fimes. P(iSJ, ﬂl’l;\° = T) -_-_fi

Bok whet W yow ke Fhet 3 R dhe S ips wece W 2

o P4k Plhp =T | 3W) = 2



amother Q.Xawt‘n\Q, F“F o coin 5 Fimes. ]3(151, ﬂl’l;\° = T) -_-_fi

Bob whot ¥ yow bnew that 3 o dhe 5 Lips wece H 3
PL(4st lip = T) 0 (3:H)]
P(3H)

L’ P(is\- -pl'af =T \ 3'H> =



amother Q.Xawt‘n\Q, F“F o coin 5 Fimes. ]3(151, ﬂl’l;\° = T) -_-_fi

Bob whot ¥ yow bnew that 3 o dhe 5 Lips wece H 3
PL(4st lip = T) 0 (3:H)]
P(3H)

L’ P(is\- -pl'af =T \ 3'H> =

P(s) = 7



amother e.xawxp\a. F“F o coin 5 Fimes. P(iSJ, ﬂl’l;\° = T) -_-_fi

Bob whot ¥ yow bnew that 3 o dhe 5 Lips wece H 3
PL(4st lip = T) 0 (3:H)]
P(3H)

L P(dsk e =T 3:W) =

Iy Loo e
(5) = 2h.o

9_5 —> Saw\‘o\o- S(Do\CQ,.

P(3-H) =



amother Q.Xawt‘n\Q, F“F o coin 5 Fimes. ]3(151, ﬂl?l-,\° = T) -_-_fi

Bob whot ¥ yow bnew that 3 o dhe 5 Lips wece H 3
PL(4st lip = T) 0 (3:H)]
P(3H)

L’ P(is\- -pl'af =T \ 3'H> =

5 Ways o choose s
(3) 7 3 posikions o H. 321 S

P(3-H) =

9_5 — Saw\‘o\o. space, 32 J6



amother Q.Xawt‘n\Q, F“F o coin 5 Fimes. ]3(151, ﬂl?l-,\° = T) -_-_fi

Bob whet W yon buow dhat 3 o8 Hhe S Hlips wece W 3
PL(4sk Plip = T) 0 (3:H))]

L’ P(is\- -pl'af =T \ 3'H> =

P(32-H)
(s) s \:\)ang "\‘o C.,Loose _5_l__
P(gH} - 3 2 PoSQ-l%av\s Loc H. - 32! _ E_
9_5 —> Saw\‘o\o- S(Do\Ce.. 32 Jé

PL(4sk #lip = T) O (3HY) = ¢



amother e.xawxp\a. F“F o coin 5 Fimes. P(iSJ, ﬂl’l;\° = T) -_-_fi

Bob whet W yon buow dhat 3 o8 Hhe S Hlips wece W 3
PL(4sk Plip = T) 0 (3:H))]

L P(dsk e =T 3:W) =

P(3-H)
5 \A)mog-\v (_Loose sl
_ (3) - 2 Pos'a-l—'mvxs —(?orH_ - :3_‘,5-! _ i
P(Z.H> T 05 o Sawple space, T 29 )6

T HTHH

T HHHT ) 4
Pl (4sl Plip = T) 0 (3-HY) = T HHTH | =2
T T HHH



amother Q.Xawt‘n\Q, F“F o coin 5 Fimes. ]3(151, ﬂl’l;\° = T) -_-_fi

Bob whet W yon buow dhat 3 o8 Hhe S Hlips wece W 3
PL(4sk Plip = T) 0 (3:H))]

L’ P(is\- -pl'af =T \ 3'H> =

P(3-H)
5 \f\)ans "\‘ﬂ (’.Loose 5[_
_ (3) 7 2 Pos'a-l:\avxs Lo H_ - 3—‘-i_| _ E_
P(3H> i 9_5 —> Saw\‘o\o. S‘Do\CQ,‘ 32 J6

\
PL(4st #Lp = T) O (3-H)) = T HHTH .

%)
T HWNT) 4 B (34::
9 OR 9 24_
T T HHH



amother Q.Xawt‘n\Q, F“F o coin 5 Fimes. ]3(151, ﬂl’l;\° = T) -_-_fi

Bob whet W yon buow dhat 3 o8 Hhe S Hlips wece W 3
PL(4sk Plip = T) 0 (3:H))]

L’ P(is\- -pl'af =T \ 3'H> =

P(3-H)
(5) s \:\)ans '\‘o C.Loose _5_[_
_ 3 2 Pos'a-l:\avw ‘QO*"H- - 321 _ i s
P(ZH) i 9_5 —> Saw\‘o\o. S‘Do\CQ,‘ 32 J6

T HTHH

T HHUT ) 4 ‘ (
T THHH



amother Q.XaW\F\Q, F“F o coin 5 Fimes. P(iSJ, ﬂl?l-,\° = T) -_-_fi

Bot whot 1 yow bnow thad 2 o e S flips wece H 2

g 'n,s-}v\\f- o‘e \'\0“1.1"‘3 aC L;aseJ coln 60-4-’0 vs So-So
‘\'\'\Q,v\ “'LQ, ‘Q'\fS\' P\\F L\as Ao?p foc T —é}g‘



P( >/ 1 ?eople M a 3(‘00‘) Ol ‘< \'\a\lo, Same Li(“”\e‘aj)

- Pl b have diskined Licthdag)
264

Lb P(QV\J ‘)e.csw\ ‘Aqs' l,‘e-eeve,wjt Lclan -\\\o... js-‘-) - 3¢S = P(A»
CP(Bed e ee - - dst30d) o 382 _ppa)
g - - L_/\r

5 O\SG\)m‘w\% 1st % ZnJ J\uu



P( >/ 2 ?eop‘e, M a 3(‘0% o‘e ‘C \'\aslo. Same [oif‘”\c‘aj>
= i" P(&“ ‘ﬁ L\ONQ. Ais*inc‘ L‘tr'n\clans)

Ly p(20d gucson has diblecest blay than §s) = L PR
- P(3ed - - o -~-is43<234) _C/ig;muﬁ
5 AssUMm O 15t % 2nd &8s
Pl4L . . (1-3) — 3?2% - P(c | (AnB))
ete

= P(A) a P(8lA) n  P(cl(AnB)) -



F[;F o Coinm x3 = ‘P(Z\-A =T | 1s+=H) = ?



Fl'P N Coin x3 o P(zd =T I 1st = H) -

PL(3d = T) 0 (154 - W)
P(4st = H)




FllP N Coin x3 o P(z"‘! =T I 1st = H) -
l _—s # ou‘l'C_OW\QS

AP[(?;(J = T) A (1S+ = H)] - S —> SO\MP\Q. space
P(Ash = H) 72




FllP N Coin x3 o P(z"‘! =T I 1st = H) -
2_ _—s # ou‘l'C_OW\QS

AP[(?;(J = T) A (1S+ = H)] - S —> SO\MP\Q. space
P(Ash = H) 72

Mo&"\ce_ ?(%(J=T> '="'i



Fllp o~ Coin x3 3 P(%d =T | is-l:H) =
2 —— #F outcomes

AP[(?;(J = T) A (1S+ = H)] B -—8— - > SO\MP\Q. space |

S
L]

?(is’c=H) /2 -

\Qe&"\ce_ ?<%(4=T> ="'i So \CnouQeése o-e (:[Sl"—'-H) was use{e,ss.



INDEPENDENCE
FllP N Coin x3 o P(z"‘! =T I 1st = H) -

2_ _— id: Ou‘l’Covv\e,S

AP[(?;(J = T) A (1S+ = H>_‘\ B L — > SO\MP\Q_, space |

S
L]

?(is’c=H) /2 ‘

\Qe&"\ce_ ?<%(4=T> ="'i So \CnouQeése o-e (:[Sl"—'-H) was use{e,ss.

A & B ace 'mJepem\enJr o P(A) = P(AIB)




INDEPENDENCE
FllP N Coin x3 o P(z"‘! =T I 1st = H) -

2_ _— id: Ou‘l’Covv\e,S

AP[(?;(J = T) A (1S+ = H>_‘\ B L — > SO\MP\Q_, space _ |
P(Ash = H) 72

2

MO&"\C—Q. ?<%(4=T> ="'i So \CnouQeése o-e (:[Sl"—'-H) was use{e,ss.

A & B ace 'mJepem\enJr o P(A) = P(AIB)
2 P(B) = P(BIA)  [equiveled]







P(arg) = ZAIE = pla)

| )

. a\\umns

‘l£ A % 123 \Y\J-Q,PQV\JQVC"



P(arg) = ZAIE = pla)

| )|
a\‘umns \

|

Q 4 oA % B8 'mJ:z,fevsJew"'

OL\"(Q('V\GJ\(Q, Je-@:n‘\‘\"\ov\: A g( % oxe }ne\Q.pQV\AQ—W-\— .l‘e

P(Ang) = P(a)-P(R)



av\o'\'\nex Qan\\o\Q,

I
T4 %%
> %

4‘ Lo«as 2( 4‘ a‘f\s

Seleck 2 peorle
‘Q(‘ow\ s grovp



av\o’\'\\Q( Qxawv\P\Q,

e

I
4 %%
2 %

4‘ LO\GS 2( 4‘ S‘W\S
g@\ao{- 2 fQOf\a

'e(‘ow\ "|'L\‘n$ 3(‘00{:

A:
B:

1s-|' FQCSow 15 a 9'”'9.
2no\ pecson 1§ @& 8;"‘&



av\o’\'\\Q( Qxawv\P\Q,

P\: ﬂs-l pecson 18 & 9'.(9,

e

B: 2no\ pecson 15 a 8“‘1

X3 P(R) =

T4 2%
2 %

4‘ LO\GS 2( 4‘ S‘W\S

g@\ao{- 2 fQOf\a
i?cm s grovp




av\o’\'\\Q( Qxawv\P\Q,

P\: ﬂs-l pecson 18 & 9'.(9,

e

B: 2no\ pecson 15 a 8“‘1

1%

T4 %X
5(—% P(8) =

P(R) = X

4‘ LO\GS 2( 4‘ S‘W\S

ge\ao‘- 2 fQOf\a
i?cm s grovp




aho’\'\\Q(‘ onwv\P\Q,

e

I
4 %%
2 %

4‘ LO\GS 2( 4‘ a'w\s
go,\e,o‘- 2 ?QOf\z

'e(‘ow\ "|'L\‘n$ jf‘oof

P\: 15-'- pecson 18 & 3'.c,Q
B: 2V\A pecson 1§ a 8“‘1

P(R) = X

{
?(3) = *2’ Oot) S\jmme,jrm:))

(Of g SO\\N\?\Q Spoace = K. q
% ’Q\')‘(' QQC\,\, %'1(-1':2“4\ :l'-LOt)'\'C.oW\QS :7)



aho’\'\\Q(‘ onwv\P\Q,

e

I
4 %%
2 %

4‘ LO\GS 2( 4‘ a'w\s
go,\e,o‘- 2 ?QOf\z

'e(‘ow\ "|'L\‘n$ jf‘oof

A:
B:

15-'- FeCSow 15 a 9;<‘Q
2V\A pecson 1§ @& 8;"9“

P(R) = X
?(3) = *‘2’ Oot) S\jmme,jrm:))

(Of g SO\\N\?\Q Spoace = K. q
% ’Q\')‘(' QQC\,\, %'1(-1':2“4\ :l'-LOt)'\'C.oW\QS :7)

P(BlA)-



aho’\'\\Q(‘ onwv\P\Q,

e

1%
T2 %X
2 %
4‘ Lo\af 2( 4‘ a\v\s
go,\e,o‘- 2 fQOf\O—

isi pecs on 15 a 3(Q z c:‘epenAew+
: 2V\A pecson 15 a 8°Q

'e(‘ow\ "|'L\‘n$ jf‘oof

P(BlA)- 3

(or'. smw?\aspo\@ -

&‘Qo{ Qa \N%rlﬂé =l'\;0'\' owmes = 7)



B8

00

RACK To MonNTY HALL

‘:Dcﬁ Pleac ® A) = P(R) =5 = P(B) = P(S)
0o




C
nd

00

A 8
nd| |od
no| (Do
A B
nal [ &
ol e

ad

0o

|

RACK To MonTY HALL

Plcac ® A) = P(RA) = "‘:3; = P(B) = P(O)

Now we \cnow -n\e. coaC 1S not ac\' B
Whet s the P"°"°‘"““‘3 t's ot AT

%
P(a|B)



RACK To MonNTY HALL

Plcac ® A) = P(RA) = '%' = P(B) = P(O)

C
0d
DD Now we \cnow -|-Le calC 1S V\o‘\' a.‘\' B

Whet s the be\:m‘oi\'\l':) s ok AT

c )
0 o(al®) = P(A aB)
oo \g (&1B) = — o5




RACK To MMonTY HALL

B8

A C
ad| |0d od

Plcac ® A) = P(RA) = %;; = P(B) = P(O)

ODD = DD ODD Now we \cnow -n\e. coC 1S mr\- oc\' B
Whet s the PCOLm‘oi\ﬂ'\j s a¥ AT

A B C J _
=5 (@ 6a ‘g o1y = P(AAE)
ol &L (Do (A1) P(E)

PaaB)  _ P(BIA)-P(A)
PCAY P(B)

Lecqose P(E \ A) =




RACK To MMonTY HALL

A B8
nd| |od
ool (0D

A B
nal [ &
ol e

ﬁcﬂ Plear ® A) = P(R) =5 = P(8) = P(S)
DD Now we \cnow -n\e. caC 1S nok ot B
Whet 1s the PCOLoJoi\'\l'\:) s ok AT
C J ( 3
od oAl B = P(AOB
o B -
00 \g (al®) P(®)

Lecqose P(E \ A) =

PANE)

_P(B1A)-P(A) _ 1-P(R

P(R) P(B) P(&)



RACK To MMonTY HALL

A B8
nd| |od
no| (Do
A B
nal [ &
ol e

Lecqose P(E \ A) =

ﬁcﬂ Plear ® A) = P(R) =5 = P(8) = P(S)
DD Now we \cnow -n\e. calC 1S not ac\' B
Whet s the PCOLoJoi\'\l'\:) s ok AT
C J ( o
00] (| pra1gy - P(AAE
o \g (alB) o)
an®)  _ P(BIA)-P(R) _ A-P(Y % 1
P(A) P(B) P(R) Ty 2



A B C

nd| |od) od
ool (ool (Do
A 8 C__
oal (R lad
0ol el (Do

BACK To MonNTY HALL

Plcar ® A) = P(R) ="§' = P(B) = P(S)

’g P(l‘\\-‘g> “— back op



A B C
nd) [8d] [ad
op| |Dol (00
A B C
odp | |od
ool &L (0o

BRACK To MonNTY HALL

Plcac ® A) = P(R) = "‘:3; = P(B) = P(0)

1 m < back op

\/\)"\o\“' we oxc,“'va“b wonT 18
P(A [ <¢>or B Las ogcneJ N we chose f\>>

G

ot = B

C" extra i V\'QO



RACK To MoONTY HALL : iwtuition
B

A C
ad| (@] [BO] Placom = PR =5 = PE) = PO
ool ==l (0o

wloa quess A
3&%8 is sLow\r\,



RACK To MonTY HALL : ttuition
B

A C
adl @] [00] Pleac®A) = P(R) =5 = P(B) = P(S)
Tol el (Do >

wloa oquess A
3&38 is chown.

° A ((‘A-r@A)



RACK To MonTY HALL : ttuition
B

A C
adl @] [00] Pleac®A) = P(R) =5 = P(B) = P(S)
Tol el (Do >

wloa oquess A
3&38 is chown.

° A ((‘A-r@A)

J }{l C, ‘”\m B rq.«e.os‘oé.—» Sw”cL 4o win

-




RACK To MonTY HALL : ttuition
B

A C
adl @] [00] Pleac®A) = P(R) =5 = P(B) = P(S)
Tol el (Do >

wloa oquess A
3&%8 is chown.

° A ((‘A-r@A)

v }e g, '”\Q—V\ C (‘o_\le.m‘o,o‘ —3> Sw;"cL 4o win
J }Q C, "”\Q—V\- 23 rq_de,m‘oé.—-} Sw”cL 4o win

-




RACK To MonTY HALL : ttuition
B

A C
adl @] [00] Pleac®A) = P(R) =5 = P(B) = P(S)
Tol el (Do >

wloa oquess A
3&%8 is chown.

Yo, B Ceve oled

vl A (cac ©R) +LM<

V3 > C fevm\ od

v }e g, '”\Q—V\ C (‘o_\le.m‘o,o‘ —3> Sw;"cL 4o win
J }Q C, "”\Q—V\- 23 rq_de,m‘oé.—-} Sw”cL 4o win

-




RACK To MonTY HALL : ttuition
B

A C
adl @] [00] Pleac®A) = P(R) =5 = P(B) = P(S)
Tol el (Do >

w.f.o.a, %uess A
X B is SLowv\, (A‘ _vew S/

—
vy B reve oled jsw' 1k

vl A (cac ©R) +LM< -

/3 > C fevm\ od Lose

v }e g, '”\Q—V\ C (‘o_\le.m‘o,o‘ —3> Sw;"cL 4o win
J }Q C, "”\Q—V\- 23 rq_de,m‘oé.—-} Sw”cL 4o win

-




RACK To MonTY HALL : ttuition
B

A C
adl @] [00] Pleac®A) = P(R) =5 = P(B) = P(S)
Tol el (Do >

w.f.o.a, %uess A

2 B is sLowv\, (A— \Q.r\le.vx. S
vy B cevecled q%-%}Su;-ch
. - @® A "'L v\.< =
/s «Q A (ca ® ) e i~ C feum\e l Rose
/3

v }e g, '”\Q—V\ C (‘o_\le.m‘o,o‘ —3> Sw;"cL 4o win

Y/
> ° }2 C, "”\Q—V\- B (‘Q.Je.os‘o,é‘—? Sw:"cL ‘\o Wi —;Lg

-










[/\)l\ﬂ—m we Qs*«‘o‘}sl\
Jf\" W% B Is S\\oww'
‘\‘\w_ WN1V RCSe chin\cs.




[/\)l\ﬂ—m we Qs*«‘o‘}sl\
Jf\" W% B Is S\\oww'
‘\‘\w_ WN1V RCSe chin\cs.




[/\)l\ﬂ—m we Qs*«‘o‘}sl\
Jf\" W% B Is S\\oww'
‘\‘\w_ WN1V RCSe chin\cs.




D
=8

P[A | (we_chose A N dooc B was o£ene4)]



l\\] % C

0 agd

ool &=l (Do
O‘P?\‘:) P(xly)= i{;%@

P[A | (e chose A N dooc B was o£ene4)]

P[A 0 (we. c\'\ose, ﬁ ” Aoor B Was OPQnng
P(we. c\\ose, A ﬁ door B as oPo.ne.cl>




aal T@] oal  PIA[(eehoe A N dooc B wen cpencd)

P[A ﬂ (we. c\\ose, A ” door B Was oPQneJﬁ
G‘P?\‘:) P(XI*D’-W P(we. c\\ose A (\ door B Was oPo.ne.cl>

P[(A ( we chose ﬁ) N door B was oPeneJ]
P(we, chose A N\ door B Las oPeneJ>ﬁ

\.)Us{' v“oﬂ'\nt) fo\fev("LQSCS g =



aal T@] oal  PIA[(eehoe A N dooc B wen cpencd)

) P[A ﬂ (we. c\\ose, A ” door B Was oPQneJﬁ
G‘P?\‘:) P(XI*D’-W P(we. c\\ose A (\ door B Was oPo.ne.cl>

P[(A ( we chose ﬁ) N door B was oPeneJ]
P(we, chose A N\ door B Las oPeneJ>ﬁ

\.)Us{' v“oﬂ'\nf) fo\fev("LQSCS g =

2 o\%w\v\, ‘Q\r( " wmecafor

P[Aoor B Las oPe.ne.J \ (A N\ we c\'\ose. ﬁ)} o P(A 0\ we cx\ose. A)
P(we, c\\ose. A n doof B Was oPe.nec'>




So ‘Qox, P[A [ (we, chose A door B was oge.neel)]

P[Aoof B Was oPe.ne,f] \ (A 0 we chose A)] o P(A ( we chose A)

——
-——

P(WQ- C\‘\OSQ A ﬂ door B Las oPo,ne.cl>



So ‘Q-M‘, P[A [ (wq, chose A N door B was oBene,cD]

P[door B Was oPe.ne,J \ (A N we c\'\ose. ﬁ)] ¢ P(A N we c\\OSQ— A)

—
-

P(V’Q C\\OSQ A ﬂ door B Was oPe.ne.J)

L\ $+ ‘lnc‘Q.PenAQ.r\"'

FIQ\CS ra;:A-::Lj [/ l
Vo« P(A)- Plue chose P\)

P(we' C\\OSQ A ﬂ door B Was OPe.ne.J)




S. dar,

P[A [ ("”- chose A door B was O£eneJ>]

P[door B Was oPe.ne,J \ (A N we c\'\ose. ﬁ)] ¢ P(A N we c\\OSQ— P\)

—
-

P(V’Q C\\OSQ A ﬂ door B Was OPe.ne.J)

\c L\ A [ ‘mAe.?e.nAQ.r\"'
Flo S rav\ ow\\j [/ |
~AN—
‘ fo e P(A) P(m. C,LosQ P\)

P(we- C\\OSQ A ﬂ door B Was qu,ne.J)

/2 ('/3 . Ys)
P<we, c\r\ose. A n door B Was OPQV\QJ>

i



Sa ‘QM‘, PI:A [ (we, c\\ose. A n (&:or B Vas °£Q“e"]>]
‘/7, : '/3 y l/3

L g
=

P(\»)Q. c\‘\OSQ. A n door B Nas OPQne,cl>



Sa ‘Q‘M.: P[A l (we. c\\ose. A n é)of B Was qzo.nex])}
- /o V3 /3
P(we. CMOSQ. A n door B Was oPene,J>

C_o\)\s— \no'\— \'\o\\m. l/‘8
dooc B opencd P(we chose A N door B was opened N A)

AND

cor ot B +P<we, c\'\ose, A ﬁ door B Was oPe.ne,J (\ C\

The 2 terms in the denominator are "mutually exclusive", which means that they have no intersection. We can see that because one asks for A to happen,
but the other asks for C to happen (among other things). In fact we should also include the term +P(we chose A AND door B was opened AND B)

but this term is equal to zero.

Here's what is going on. There is an event, X. In our case, X = (we chose A AND door B was opened). We are interested in P(X), as shown in orange
above. We can say that P(X) = P(X and A) + P(X and B) + P(X and C), if A, B, C are mutually exclusive and cover all possibilities. Each of those 3 terms
can have different values, but they will sum to P(X).  Think of each term as a subset of X. (it makes sense that they are subsets of X, because they are
more restrictive, and maintain all requirements of X). In fact not only are they subsets, but the 3 terms partition X. If X happens, then either

(X'and A) happens, or (X and B) happens, or (X and C) happens. In our case we have some additional information; X and B cannot happen.
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