MODULE - T
DISCRETE PROBARILITY DISTRIBUTION

RANDOM _EXPERIMENT

A 'Tandmm éngffme-nt is an 6,/<pe{(°meﬂt ar a PfOMSS o¥ LOI'NCL?

the oubome  canack be predicted with cestainity

OUTCOME

AI‘-;‘;‘E—“’M@ is a POSS;b[G result oF an éxFeﬂ‘ment" Fach Possc'élc
outcome  of a particular ex/:crimeﬂt (s uniguc

JAMPLE SPACE

Sampl@ Space of a vandom ex[gen‘menlj s the set of all POSQ:H&

oubcomes

EVENT

/‘]n event (s a Subsct op +the Sample Sloac&

RANDOM VARIABLE

A 4aodom variable s a ~veal valued funchon defined over the §6m ple s

I othexwords a ~andom variable (s a maPP"’”j F‘mm SamPleS'P(l(C be

veal numbexs: [k (¢ deno[;(c{ bg X
Randem variables are of Fwo Egpes

i) Déscrebe vandom variable ¢ - A vapclom Variable which can bake

‘flnffe numbey OF values oy (0un£’abl<7 (nfenibe mamber of values

{y Conl-c . )
Y Conl-imugus vendom varable - - A sl vadahle btal @y

A&sume anﬂ value with tn ap intevyal-

PRoBABILITY Mass FUNCT(ON

Ltb X ‘DC a ddscrete random variable assumt'ﬂg the values
LI (U me the ~veal line - | oF the COYTFSPOY)C{thg Probabc'(.'b‘es
ba F(X'); F(X;) Co ’n’e” P(X= x,’) = F(v(,') (s Called onbabfﬂ'éf

magss runch'oﬂ- o7 PYDbat)l'l:g fuﬂCh‘Oﬂ oF X Pyovlk{cc{ (.&‘ gah'spy
the Cond tions.

f) P(X[) Z0 —fov all ¢
{{) Z F()(l') = |
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//1/. Check  whether 1he 'fo”owt"ng 'r“”CHOﬂS Can be the PYO‘DCJ:)Z‘[:G

™Mass ’rlk'nC’IOYl of o ~random variable X

ll r()() = x-3 ) X:ll 2, 3, /~4,5- 0
for x = f) = -2 <o
ey gt'\/c'n 'runchoﬂ ‘s mobt a P'fObab‘"/l'G mass {'meyoﬂ
o f(x . 2
) ?5 A =01,2,3,
Flo) = o FCi)y=1* 2
= 1 _ _L - 2
30 30 Fz) 30 ’-3% f[5)=,3f:_39_
fa)= 4" . 1o 78
30 30
fla;)z0  (=01,2,3,
%F(") = flo)+ PL1)+ F2)+ P(3)+F(n)
= o0tL 44 9 416 . 30 Y
30 30 30 30
2 F6) =
2
Two (endihons  ave S'ah'sP(‘ed, hence the 2”’-’” unchon (s
) P'robablilc’%{ mass Aunchon.
VB o (v |
3. Gitven bhat  F(x)= k  x=01234 54 Pm'gabllt[éf ]D“”Chm
Zx
pfnd k
We Iﬁavc’ 2 P(X) =l
alX
Ploy=F .k F)= K Fa): E -k
:2-0‘ PL 2% 4

Scanned with CamScanne.r



= T B ,L]:

> k[!+2+/+—rg+,6

‘::> k"é_l-zl =4 kzl_b._
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e

0/-}- A a(tswele fYandom vayiable X be a Frobal:u(c((! Sunchkon

X ! 2

3 h

5 6 gl

F(x)| Kk | =2k

2k | 3k

2

K= | 2k* |1k +k

) Fnd k1) Evaluale

P(x<3) P(xz26), P(X£6)

ZF(X) =1 = Ktak+2k+sks K+ 2k 1k’ +k =1
’ = (ok'+ak =1 = (ok+ak- =0
= K= "IB oy =i , l’)ere k cannot be —Vve-
k= L
(O
X |1 |z 13 |4 |56 |7
E(f‘) & | /s Yo | 3o | Slen | /50 oo P(X= 7() = F(x)

1)

pP(X<3)

|\

P(X>6)

"

i1

p(Xz6) =

P(x <6)

P(x=1)+P(X=2)

__L_+_L =
LO

3
& 10
P(x=6)+P(X=%)

L+ 11
50 oo

19

- (oo

Plx=0)+P(x=2)+P(x=3)+ p(x=u)+P(x=5)+Pl(=¢)

—

-—

83
|00

OR

— P(xs6) = 1- P(x=1)

=1L
100

=

83
(00

W uncho
.5' A 'Yamolom \/an'able X I’)as a Fvobablltlg mass 'ypnc n

F(x)= ()

® = 1,2,

3. . Lﬂé‘f‘k
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S = k@; (2 ) k(zfr oo
3 ["*’—?—-r(%—)2+(%)3+- e J = [

Leb X be a vandom variable def -

'H‘)e Puncl’t'on

I Ft'nd the Aietvibubion ‘PU'nC‘hbn for the fo

mec{ on a Samp/e SFace 5 'H')en

F:R-R Aefined bﬂ F(x) = P()( éx) (5
Called e distvibubon funchon or cumulabive &listyibubion funchon

OF the Tandom vaxiable X.

“awfnj Pmp

Flx) = ~  if t-032
= —21: :F A =
= 0 Othevwise.
P'roba'a«“’:] {un chon
Xlo | |2 '
Fh) '/4 T X Ea’(es \/a(LLES 0,1,2
F(x) = P(x<x)
1=0, F(a)= P(X<0)= P(X=0) =%
Z=1 F() = P(Xe1) = p(X=0) +P(X=)) - Zr5e
x=2 , F(2) = P(X<2) = p(x- = !
orabat e _{)unch.on ) ( D)+ P()(_()+P(X:2) '—A’?-fj—r#:l
R ) [ 2
FC) Ja | Fa |

2. {F X (s a wancdom variable ka‘(c’nﬁ the values 1,2,3,4, 4

P<X=X)-‘- %5 Find the  Aistribution -pumchon
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X | [ 2, 3 jj—li
#0| S | Fio| | “ho Flx) = P(X2%)

Prcbabtli.{}j— fuwcﬁon >< {fa.‘(es values I, 2, 3,4

x = = F(l)—‘ P(Xé/) :P(X:’) = Jio
=2 = F(2)= P(Xez) = Plx=1)+P(x=2) = 3,
X252 s PXe3)= Px=)+ Plx=2)+P(X=3) = &/

£4)=P(X=1) + P(x=2) + P(X=3)+ P(x-4)-
'
X[t [2]3 |4 [
R Jo | Yol bho J_I

vS . ,
I a vandom variable X Lakes the values 1,2, 3,4 8uch thakt

2 P()(:a) =3 P(X:-Z) = PC}(:Z) =5 P(X=4) ‘F"f)d ’Hoc, PYOLQ.L(‘L‘B
distrtbubon - Also Lind Hhe disbribution funchon.

X bakes values 1, 2 3 4
LCE P(X:'Z):k :—_>P<K:l)=j2‘£ ) P(X:A):_};_l P(X:2):§_
', - S = — k. k k’ =
%F(") ’ 7i+?+k+3~ [
= k(:—r-li-*'fg*’é‘):’

= koelor = ko 22
P’v&;alm“:g ‘Fund'lon =0
X |1 23

| -~ |
) P SR (f:

T

F(x)=P(X<«x)
F(1)=P(Xer)= P(Xﬂ):%

F(2) - P(Xéz): P(Xﬂ)'fp()(:z); %‘i Distvbuhon funchon .
F(3)- P(x23)= 55 XL
; Fool & |er |5 |

3 Flu) - P(Xéh) =
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L /4 ~vandom varable X {:af-qgg ’H’,g \.fe.laeg =1,1,3

with equal
probabclcbies £ 5wt P_,Cbah-uj A
) Fnd Hhe  probakdity elistrbabion of X
2) Fond  P(Ix-3]>1)
X takes values -1,1, 35
) Geven P(X=1) = P(x=1)=P(K=3) =k
P(x=5)=1
2P =t = kektkeg =t = sk=t = k-1
(xT= 1[5 5
EEEEEEE: X [<1 = -1 4 Xa)

2. P(IX—S]N) = |- P(lX-s)éQ
=I~P{—|<><—3_e@
= i P{Zéxé‘?}
'=I'P(X=5)

= j-L = 5
AR s

b Obl:af'r) the disbrcbuhon ‘Fun(_hon of the Eotal mo: o,ﬁ heads
oceurcng (B 3 Losses of an unbased Coin
)< OfC'nokeS mo .’ DF Beads

X bakes values 0,1,2,3
p(x=0)=P(TTT) = L

P (Kz I) = P(HTT)+P<THT) 'f'P(TTH)

cfl— ,.L-.L:3
§ 878§

Las
PG(:»?) = P(HHT)+P(14TH)+ p(THH) :’59'*'8,‘*9 =

P(X =3)- P(rHK) = L

SR
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Probabdiby Aishibahon
(X|eol 2] 3
fn Ve |35 | 3(s] Y

F(-;() =P ()(Z;X)

”.F(o) ] P(X/—O) _ P(X=O):—L F(2)= P()(ez)= —g'-
F()= PX2£) =p(X=0)+P(X=1)= F(3)- P(X<3)= |
DtSb’Bulen ’ﬁlﬂc‘?oﬂ
v bl |23

,F(r) %% | F |1 |
M the Pro(oa.‘: ile (:g Aisbye {:\ujﬂon of o discrebe vand om vaviable X
é_F ned  @as . PO(- X) = {l *= 1,2,3,4,5

5

¢] Otherunise
Fod 5 Pliovz) @ P@—é ><<g_)/><>:)
X takes values 1,2,3,4,5

Plx=1)=L PXx-2)=% PX=3)-Z P(X=4)=4

15

P(X:5) = 5

15

l) PC’OTZ);P(X‘:I)'{_P(X:’?) ‘:_,L-"f‘_’z_.:_‘i_:

|
15 5 |5 5

D P4 X< [Xo1) - p[(ﬁa@:g:)n(x%?

P (X?t) p(A[8)=P(rad)
< X4 Rl
2 P(l X %>= P()(;,g) 8)
A P(X>1) -P(t-1)
s - L
715
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EE COnSt'o{ef a l.o‘: OF o] f'f"-’fﬂS Cochai"ni'ﬂj 3 4{&{’66‘#\/65 v—fmm tohgd’
a Sarnple oF 4 ikems s dawwn ab vandom. Leb the random variabl,

X ef‘ey,ol:‘: 'H)& ~Mmo: oF afeF(cH\/(i L'l:evn (n #’76 SarnP’C- ‘E.nf)l ’h‘f;e, G&Sb{lh}«t
'ﬁ-lﬂCh'on

>< prmote’& 4Abe mo: oP depech'vc fl’c’ms
X ’:akes values 0,1,2,3
P(X=0)= 1¢, 3,

—_ = 1 P(K:l)= 7( JC'
loc 6 = =y I
A lo¢, 2
P(K:JZ = 1 3(
e L TR
B (OCL' 'O(Lr = gé
| )(f o (|23

E;F(’() /6| 2| 3hol V5o
F(?() = P(X %)

Flo)= P(X20)= Plx:z0)=4  F()=P(X2) = P(X=0)+P(X=) =2
_ 3
F(2)- 22 F(3)-

30
X[ o] (]2]3
Fix)| 7 | %3 ch:/zo I '

g8 Two ‘Dad

Qggg are  mixed &(u’denblg weth 1o 3004 ones
Find Ahe P'{Obaloc.li’ey aﬂ(sh{l)uh‘oﬂ oF no: oF badd 63(75 ‘n 3
d-mum ak Tandbm ‘ Wt#)oue Tep | ok
eplatemen qP'mm thee Lot
X —> No: OF bad €q9s
X Eakes values o0l,2, 8

pP(X= 0) = (0C3 2(,

. & P(x=0) = °G %G _ 4
P(X:Z):: [OC’ ZCL 0
2(, 22
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Pfolg/) ’)l l,lb( f’{l’ﬁ } "t‘bu h’m’)
ft) 4
q. The P'vo‘m‘:('{fl,j Aiski'bubion funchon of a rancom varable X (s

3 "1[5,6'
Tk | ‘7_[‘ I”kJBk

i) Fod  P(X<u) i) P(X325)
2" w"“d‘ wll 13'1 tbe M wm \/al.ue DP k So that P(Xf’-'z) >0-3

2 F(x) =1

O |
%%

[ ]

; p)
3k | sk

Tx]
(9]

0
K

Ktsk+sk +ik+ak+uk+ak =1 = aqk=

= k-
, 23
) P(K<Lr) = P()(:o)+P(X:I)¢P(x=z)—fP()(=3)
= L+ B8 e T a0l
49 49 49 49 49
6y P(Xz5) = P(X=5)+P(x=6) =0 , B _ 24
49 419 49

.. P(X 22) >03
Kr3ktsk >03 => qk>03 = k>o0-3 = k>_L
9 30

MEAN AND VARIANCE
lF )( & a d«screLe -m-ndom \faﬂab’e Hﬂat (:a.kes om \/alues X, 7( A,

with Pmbalmbhes P(’K )lf’(_’l(;)} P()(,,) Hen tks mean oY maHn:mal"zcal
G’ercl:ahbn E[X] is defined as Mean, k = EEXJ ZXF(X)

Varcance N(X) = o= E[x*]- E[x]” crx?] = Soatf ()

EVoEgvl:{e,ﬁ
|- E[aX+b] = a E[x]+b

20 V[ax+b] = a*V[X]
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l S“hpOS& 'H’ml,' '”";c' P'fobalpf'lc'hl% are 04440'3'0'2‘0" ‘ﬁ'a‘b t‘ur'{“i’

s ¢ f . ..° ; 4

will be 0,1,2 01 3 powet Jra'.lmc in cetbacn CL{# du,rmg he month
B 1oL ' .

of jul‘{] Aind the wean o vavance of Hhis P'{Clw'l;(ll 6/7 Lo

X | o

!

P04

1] 213

03/02!0-

Mean,h = E[x] = EXF(X) = O’KO-L,+1',<03+'2,< 02 +3x0| =

V(X) = ELCT-ELD* Erx2]: S f(x)

<l g - Ok +1%03 +2%0 2+ 50
-2
2 Let X be a ~andom variable of +he fol[ou:éﬂg P—mbab{lifj
o i 1T = )
duistycbubion X | -3 1{ A Jﬂ_* T Find hE(x)

l—mp(’t) =l 5 ‘ 3 2- E(ex+1)*%

EEX]: ZXF("() = T Bax N Loe By e

e
¢ 2 3 2
E 2 _ ~
' L_["?X*[] = E[4X2—r4)(+ﬂ =4ELX’;]—1~4I:{:XJ+(
E[XI_] = ZXZJC(X) =(‘3)zx_'-+ XL 4+ Ax L = 93
6 2 3 =

2
E['QX*’.] = 4x93 4 4<U 41 = 209
2 2

3 e .
L EX Ioe aYaﬂ.dom varcab le 0_‘3 the 'Fouow[ng waab[[«'kg cistribahien

| X | 4[5 [6[1 g7

[P s [ £ (515 15[ €] of 2xet 4 aken o sta

‘rl'nd “he  mean + Varwance

E [X] Z dewah&ﬂ
= 2% f(x) = el E[x*) = 2 x*f(x) - 222
E(ax-0) = 2E[x]-1 = 2xm _, - 3g
6 3

V(ax-1) - 2°V(x) = 4 V(x)
V(x)= E(x)-£(x)" = 293 _ |68

— e—

6 36
v (o?X—l) = '.7.;_ - 856 Std- eleveahon =4[y ()= 2:925

Scanned with CamScanner



4 20 .fcu'f dice ave Hhvown - Find the expectation of Hhe Sum of Hhe
mumbers  Fhyown- ' .

X —>  Sum oP +he mows ‘H:)rDuJTL
Elx]= EIX +x,+- - X, ]= E[X]+E[Xa])+- -- +E[X,,

E0X]= 2 x F(x) " RoELx]
X1 | ELx]= Ex ()= F
f(X)f‘eJ: % *

- E[XJ:ZOX_?___:;
2

I
L
&€ |

5 A blazjw (s o Lose 3 s He oing vupees 10 ’f 3 heads

appear, Rs5 if o heads appear Rg 1 f | head appears He will
ioje RS 12 LF mo ;)ead’s’ aPPeaq-, wbab de.’,S ”_g& exIDg(_L'('c, &mounb‘v

X-"? Rmounk )( l':aku values o, 1, 5} =12

;[;JEL—’IZI P(suaa&) - P(HHH)= 3

sl g 1’8" |8 | P(2 herels) = P(HTH)+P(THRH)+P(HHT)

P (l Ioecw,} = P(THT) —f-‘P(TTH)-i—P(H TT) = _;;_.
= .3

P————

.
P(Nohead) = prrr) = L

E[XJ = Zx f(qc) = loxJ)_ 4+5x3 +Ix3 ~12x) 2
3

= -

8 g g s =
6 'H‘n4 the  mean of Ahe Froba.b?/c'ég Aistyibuhon of the mo: oﬁ

L)eacfs ob&a.fweé{ fn 2 boses OF an uﬂbzage_cf Coin -
Y —5 Not of heads X takes valces 0,1,2

Plx-0)- P(r7)= & Plc-)= PUDTPIW= 2

0

=
2

P(x=2)= p(HH)=- L
) ) A

Jf_@ Ak

2
| L, |
4 |
I 2x_L
Fix]- ZxFl) =0xL + Xz 7775

= |
C—
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SINOM (AL DISTRIBUT(ON
A discvele wandom varcable X is Said to folloeo Abe binomeal Sisbrbukiy,

+Hen the PmF OFX (s gfvcn L)g

fn) = P(X=2) = "¢, pran X fo X=012..1 also pg=

. 0<pel
where M4 p are the Favametefg + m is the mumber of byials Pl. s Ao
J

Pm‘oalof/[ky of Success - IE 18 dﬂﬂokwf as b(?(,‘ﬂ,f)) or B(x:m P)
MEAN_AND VARIANCE OF BINOMIAL DISTRIBUT(ON

Mean = E[x] = " p

\/aw‘can(el‘:'rnpﬁ/ )
I ————— bl i - -X .
ElxI=>x Pl = 5> x M P T

w=p . *=p -

) (-1
‘ n-X

o AL Pt

2 (1)1 (-2l :
e PV
0 (9(—4){ Q’"")!
n(n-1)]

oot
@, (%~ @)

‘ n ~1)) Px_' n-x
' mp 2 (2’6-)’*"’4_‘ T

A =0 QL‘IQ’ (WI'X)_’

. i (m-1) | P
P o) [@l—l)—(x—'ﬂl
x - ﬂgn—l)-fx-‘)

)
T} Wi

O

'

AN TERNNAE

n-x.

0. P @

1

x-1 (n-1)-(x-1)

1}

= 'nP 5 'Y!-IC
=D

xX-|

n-
=np [ptq]" = z2p=
Ry
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/A RIANCE
v(x) = £[x*] - E[x]? £[x] = np.
ELC] = E[X(x-)+x]
= E[x(x-0)+E[x]

3wty

AH=D0

- i X (x-1) M P 9" " 4 5

=0 P
= i x( = gz d n-X
R Rl YR
x|/ (-n-x_)’
= - :
= > x(x=) nI P* "% 4 np
K=o % (- (x-2) -2
= Zﬂl M(n-1)(n-2)! p* P g1 S
X =7 —
(-2) n-x)f
n . - L
- 2 ’ﬂ(-n’l)P'z'-_Q_”;‘z)_L___?____ szﬁ:nx'f"n}o
=2 (%'2)] (m-x)/
N -
_ ’n('ﬂ—)) P'Z. Z (’YJ—Q){ P'l'z 7’77 X +ﬂP

A=Zr (F22\(H=7e

’r)('nﬂ) Pl 273— n-2 C PY-Z ‘Lﬂét .-+ '*n)').

XK= 2 2

\

- (0 Lpra)" e mp
= m(n-1) PHTP

Y(x)= E[x] - Fx]"

n(n-1) frmp = @pP)

0l

L\

z
ﬂ'LP')_’_nFQ—_'_-nP e 'ﬂlp

0l

‘T)P— 'ﬂFl
mp (1-p)
i

\

1)
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o T e R e, R o p— Y
' Delermive the bimomi Aéskribubion for wobids Hhe mean (s 4 4

Variance (s 3

Mean-4 = np-4 —@®
Variance =3 — ﬂm,: 3 "@

'r‘Yom@‘f@ 4?’:3 :.:> C?,:‘i _ P:I-
4—

)
T

"4 e ek
) " A X 16-X
F(X) <'x (—(%—) (_3__) H=0,1,2..-.16
2 An unbased  cotn ¢ :
| e (s &OSSC'C’ -rogu Hrnes ® ﬁnd '”75 P*ro(oa!:c,c‘l'g
of gf““”ﬁ 0 gxac('((uj one l)ead () abmost 3 heads il'f) Atleast 2 heyy
)( Gfenol'e,s mo: D.F ,qcacfg |
X 'rououis L)c'nomc‘a] dl‘S‘-‘YZBuHOT)- wi n-= = _L
[f' Ph 2.

P = POx) = AC (LY BI*™ oy
( xac Lo
.-) P(E Hj one lveqd) = P(X = l)' = 4 C‘ &),(:'2_)3 -
©V Pla mo ' 7
( E st 3 ‘)cads) = P(X 4-_3) = P(Yzo) + P(le)-rP()(zj)-fP()(:J)

0R
= 1-p(X>3) = |- P(x=4)

=I€-[4C _L‘fLo]_r
() P(Atleast :Maeads) _ p(;:(zi CZ) FT%
= 22)
|- P(XLZ) = l'{P(X=o)‘f‘P()(:')}

-

1

1
I
»n

R
3 Duri » i
Uxing  one 5&12@. in the Manufactire of Tc¢ CA'Ps b
¢ QA tod rg

must be applied . |f A0Y, of ch: :

Food 4 waa‘ﬂl"hes o Famongﬁ ;Tsec(e;:cs a ’Hu'cf( enougk wah'ﬂj
i) atleast 12 ill have Hheck erwuﬁ‘n cfah‘n
'ii) atmost ¢ wll bave ek, enough (oah'ng
(it) emcUEl o wdl have theek enoujh Coagng

1 . |
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R =N IR

ALY W R

X = No: o.{.’ C'nfps Lmv(ng Hyrek P.noujh LcaL'fﬂg
m=15 p= Ov'vi--%(‘lo’/‘,)
X~ B(x; 156, 07)
X 15-%
P(x) = P(x=x) = '5¢, (0:3)" (0-3) %= 0,0, .15

i) Platleast 12) = P(Xz12) = P(x-12)+P(x=13)+ Plx=14 )% PL=1)
= 0.2494 |
(t) P(abtmost 6€) = p(xce) - 00154
(i) P(exacﬂj (0) = P(X=(0) = 0.20¢.
4—U-'&ﬂ)c F—ro‘;abb[ilfg thal a Com’pmn&n(: (s a;[:iz zﬂie | +t;—: ‘;:3[,);_&1(%3
babl -

Pl:able -

(O CDm‘ooﬂcﬂ‘:S’ ave Fc’clu.af ab sandom -
that ) alblask 9 aw aLcePl:aHa- i() akbmost 3 are alep
=0 F: 6-93 X &,e_'noll’s Nno : o-f ComPcmeﬂL'G acce

>< /FO“OMJS Lﬁnomfgd Git‘s!:*rc‘buh})n weth m =16 £ P-:.O-qz

lo-% 10

F(X)'—' P()(:x)r— 'OCX @-‘73))( (0-04) , ox=0,1,2-"""
f) P(akb.a_sl: qQ ake accefl;alylg) = pCK >/q) - P(X:q)-l- P()(:IO):(J'SL,

i) P(aEmoﬁL’ 3 ax auaptabQ) = p ()( 4__3) - 811 x5 7

5qw&An (-ﬂS‘U.YQnLe, ComPcm ageﬂk accc‘o{.'s Po[fcfes OF 5 men all OF
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" 30 4ears”
5-X
15 P2 gty Pl G (3)(%)
. 'x:(o,l,l-"s
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X f’((nvl'c'.s‘ "0 ! 0[ mMe )‘"’“”J(\n{ljs that violate _m"- gtkf’c&"’j Cc‘f@
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