Lecture 2

]ZMK . La Rgplications !
° lq.,_ is a ‘Fw'}'uﬂe cwn"'
« A, is a preset event

cA- s a ‘nsl- event

@ Rlee £lps i woim nel Himes while Sean Flips te same com n tmes. Alex

wins i He pumber of LeaJs she bak is Sh‘.‘c,Hy 5/\:«1’0 P He number of ‘Ieu/s
Sea" ﬁe{s- L')L"'f is rrthgL.‘):‘ﬁ 'HMZJ‘ A’lﬂ Wa'"s.?

e 7

After n skeps © A gets X heads
S 36*5 Y heuj_;

L onh} 3 possibili bes
x>y = X= Y XY

/

fum = (A 0 5x>Y8) + P(ANSx=FZ) + P( 4 n §x<13)
L/N

o) ,snce A can only, matth
He # of heads S got .

P x> =FCr>x) < P
P(x=y)=)- 2P
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7(fn5x>v2) = p(Algx-r2) P(5x>V3)

F(AnSx=YZ) = P(R|5x=13) P(3x-13)
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LA -p+ L (190 = 3

La,bo O_P Tohul Gubibildy (Thm) ! Let (S;P> be a ymbq,LFlH’y Space, and let

B, S B, €S be ewnk Hat Borm a Pt tision of S, Hhat s,

BeNB =@ hrixj ad UB =5

WS‘H! «(Bb) ? O -For au I n&h 'FD" oy em*. A cS)
PCA) = g P r 180 (80)

Eﬂh: T\»e, Law of Total meuL.'L'!-y allows us to conpute @robab:lities L‘& Contjikovn‘rzj on cases that

exhust  all possibilfes.

* We have  PWY= AAIBIPB) +... +PIAIB,)P(BA)

Pcm = PLAI BIPG,) + P(MEdP(B)
+ f(R]8,) P(By) * P(AIBIP(BS)
+ P(RIB,IP(B.)




@ On a g da(& (ﬁobq,l,:l:f-y of Snow s 0-3 and pmlmb)b‘iy Nek it Joasn’t
Swow is O-7  L1F it Snows , T, arries lafe Lo, (frobabsl:A, OY. TF i dous not

Snow Tem.r arries lafe with pmbabil;ly 0. . Wht o pobubility Rt Tery aeenes late o

Clvss ?

L= Terry is Jake S=snow S%: o Show

P(LY= PLISIP(SY + P(L]sS) f(s‘)

1 T R
by - 03+ 01 - 072 = O.1

@ ﬂ"" WM contains b Had{ balls um) r PCJ bals. ﬂ- babl is (‘sten af  random &nd stwﬂ’éo’.
Lo owt Kviowins its color, « Second ball 1s drawn. What is He (beuL.‘l;l-y Pt He Q)'L" ball draum is

b luck ?

BK = )(‘ ball is L]qck PCBz)

P(B,) - f(s,_]B)P(B,) + V(Bz)rg‘)v’(e,‘) becumse $= B, v BS
B o e |
beesl  er PO B T ber 5

Notice +his is the same
as deawing, the 1

batt 4o be black



iEY Cons:der o  set of n Mmarhervs each wilh & Comesponding cap - A ld
femoves all caps an) Hhen “a“(’ﬂﬂélla, assigns He caps back o He muchers |

e L-r one.

a) Uhat s probabiity Wt no marber reciees ils  oeqinal car?

V- “ne markes hes ids own cap'
Pw)= |- PCre)

\

M = ”c& least 1 yets i} own e:au’l
NE=M

174 1
M;{ - k¥ rMacher ge,is ils own a;rl

/M = M: v /hﬁ V... Vm/l E— ot o unioa of
disjoint  epents )
So use imclesion

exclusion @rincple

(V(,”‘) = F(Mn UM'LV... VM,.) < f(ﬂ.)f...*o’(m;,)
- P(m, Am) - Plm, a M) -

+ P(m ameamy) + ..

-

= (D em) ~ (3)emnan) + (2) 0w nmenm) -

(n-K)!
P (m nmen._.nm) =

Py S (7)) e
Kel

O D —
n (_l)K-'
B O U Pemd) S é« K Sume
\/\/_/ \./v—) K:l
IS n-k 5 (="
P 1~Pm) = & -

K=o

s n-aw  P(w) = "e‘



]D) Whats ‘H‘c o?mlm,L:lal'y of He k th merher yething its ouwn C“F?

f(mxd="77

Ny = “pow of Lot k-l mackerss yebs 13 quol|

/UKU/UI(C=S

P(M) = PCM] ) PCUK) + PUM ) WC) PCNKE)
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)}CC‘(;\:S; Cap
Wi a,lﬁcdt;.
bLSeo’
)
PN ) = Cond
becavse e ot "
(W) = N "

n- (-1 '...'("'C""))

S @)= L



