({8 from {“@;---, (o)}, the | ber ¢ .

o \ ]} “ &rﬂest number con be divisible &;g’ 3 s 949, %5 5 s 10, by T
is 994, by w5 is @fe . by deo B 945, the smallest wmumber con be dwisible by 3 is 3. by 56155
by Tis T by 15 is 15, by 105 7 105, the he vweber of nterjer N will be dwiible by 3 i

909+3 . . 2 . §94+] . J4ati

A5E | =333, b35 s g Ifzao ; Ey 1 % -—-—-—:{“iﬂénz, Eg 5 15 ?63,;?*?:%, io#!s‘}
L g4sHIes . o o) | N 33 L
5 —Tet (=9 - P(:’ji\/ié-llale %:-5 3) = Sy ?(dmesbie by T>"%’5‘i} P(i}uig}biebé{ :;):%”;

pi divisibie Eog, ¢)= .-_!2-% ; ‘Pfoliviff:bf@ i?a {08) = —!g%;_
i 107 3 mfiaced ba ik, then ‘he lmﬂest wumber o be divisible ba 3 75 between -3 ~ ioF
FIATLES by T i between iof-T v i, b‘g 15 is bebween o -15 ~idF

kojog ~ (08, then +he Aumber: crf interger Nowill be divisible bg 3 15
K

bH 5 is between {0

o5 is between 10

bgi

kn F“- & . T - § A
between i&%aw = ilf and A, by 5 1S betwieen i-f-}k-*; M‘«‘—g— , by T between -
13 k ATy LT (ke
o1 10 . TALIWEL bten 10T 410
L‘T{' and -_{— . bg 515 Bg%ween -——rg‘” ﬁ"ﬁ( 1z bé ioh 1% be'tweeﬂ .._..a-——-fw‘; @ d_{g
. k. : .. : ioF
go  the Uwﬁﬁﬂ& dickibution: P (dive ble ba )z -@432‘,.‘;?2 —‘_,; and P visible bg 3) 5W:%

s P divisible by 373 bythe same method , we gt P(d'-:y:;?i;sia by 5) = z, P“d“’i‘f‘*‘y"-&j?)
L, p(duisible by )= T, prdwisible by 05)= 75
Y conld hove e F%e‘ab%e yolie of 0, B0 toso , 1509, 2000
;p( Y=0) = P( 1o sele on f’ir&‘{; and w0 sale on secondl ) = (TH.4)=.28
R Lop(t sde) = |p oo, vo sile])

pUw wle, sl = 2[4 (106 = 2]
p()(=mco)=p( 3 standard soles) + pl1 Sole faréefuxe);i— pl2 soles) + %p[i ey
) E
ARSI pl2 soles |
P(X=2W°): ?Pi.z wles, both deluxe) = (36 Vo = od5

pre deluxe and one condlerd )= 3 (3)06)= - 99

Y denote the Sambier's ‘w'inn‘m%g.

20 .
¥ =4 Jﬁi’&i‘: bat win- {,\hd ( iﬁsei Wwin W‘m) P:JB% + %_% %)1
0se, win, D) ‘ 20
X=-1 (lose, win, lose) {fose , lose, win) p= 4% (%)(%)xz
¥=-3 { fose . lse, lose 2013
) p= (3%)



{.9") . P(K7c) = ?{:X’*i) = {3/58 + (ZE‘/%%)(W/SBS )2= ‘6758
by No, beowise if the gmbier wins fhen he or she wins $1, However ; o loe would extherbe g1 o7
)y El)= 10 8hs (20f5e)(Bfe )] =1 [(%2 ) 2 (*%a ) 1¥s0 |- 2 L8 A 3>
)2(*%a ) /;3)] 5 [@of) ] = - 108
2z, (@) let N dendbe the wiier of games played. , or 42
N=2 i temR win o}l {he two goies Frnbeﬁh% = P)* (1-py
or feam B win all the twe Jostes: f
N= > Ef toam A Win the lost ﬂama. ond . W%biﬁ%gﬂﬂi'}ﬂ b4 2(&-;;)?[!-;3)
toom B win the %rs’r or the wwwdjame_ . o)
or- the some for team B ' ] IX4
~ BN 2 L p1+ (lﬂpﬂ + 5[2;}(3—P}] = 2t 2p {"P)‘
To %gj the WmeX um value |, toke the dervative cf E() é%%) = 2-4p=o - Pp= +

by Aor 1=
N=2 i feom A win ol the 3 Jomes oF p’mbab%mg ) F%* (’“PP

the same ’sﬁf‘ Heam B

L teom A Win the {ag ﬁme anch ?,sboh;mau gpz’(!'P).:r 5?“‘!3)3

fopm B Win ORZ of the st 5 gomes

or the some -Eﬁr +oom

N=5. Ef e A Win the ast game ond
Jopn B twin dwo of Hhe fovst 4 Gomes
pr the some for Teom B

J+ 4l apPtep)t 3p(ip? ]+ Pl 6p’(-p7]

N=4

probeblity = 6 P epy’+ bPLHPY

En)= 2L FJ’%- ( a-?f’
é%“__): 2Ap?- 26p T 6p T3 s olee ot p= 3 is ansly sen bo be o.

o Fet EOO7 é O =g L=
(@) [ would ?mbabig nob b0 pey $1 million to pimoA this gome once. beauee ¥ we want T win-
o Hon ¢ 1 million, fhen My 0t M “,{%% the ?mbab;hbg £o win is j;_s ?{)L@

o tov small.
ch % Yo contdl P[&g an ari)"a%rma Iarcje number o‘f James., 1jeu k@ei} oh mejis«g urtil 1jau Wi -

a lage umber of doilre one time (273 h>os) then, ib i5 me]g thet Yo il win,



2. BT 0B the mm})@raj' tests  needed for group e}f io Pegfiei_ then
T=1 if the tesbis ’neﬂa%w@, the Fra&abzhtg is (9)'°
T-u f the test is positwe,  the probability i (1- L")

CETy = G- = -10(9)"

s % dencie the mamber of cars sbandlosed wee}alg, X from pusson. distribution . puvescler 3.3

e Mt

'p( K=x) = =
(2) F(i’w abﬂndawd s ) = P{X:o*) - 6-2-2

ardoned cars) = P(X m)z [ - P(x:o%!;(g:;): [~ «3-\29;"“

(b P (ot least Two ob
first typist Y. dendde the mumber @f erior

X, dente the mamber of eHvors when tped by he
Xi v Ppuissen EY xzai)ﬂissen({l)
%Wis't) p( first ty pist } t P( N I {gécond %yp?s% )ﬁ(ﬂemmf "iy_pigf;

- $(e?ee ™)

55
ba the second Typist

p( o emors) = plmw erwrs! First

= P“{PG) x4 ?(Xﬁ@é

ot the mathemulician first discovers that the right — fondl matchboxc T3
othes W the left - pand X oF the vine. Now , the evont will eceir

it ~ hond mokchbox T4 made ot the é\fﬁ* N‘;‘Hf@

budion . with E)::% ra Nyt b
i discovers e ieﬁ-haw

1o Leb E denvte the ayont
empty and there are R M
i ond oy if the { N +1)th cheice of the g
ol - Hence it fﬁ’:m i\ﬁﬁ&‘ﬁ‘ée biromial distri
Nt okt Hhe some ‘f‘”’ the event bhol fi

L = PNt -k

Ni"'N}'kl
?n;); ( [;)
NZ. {-N»k N‘FN“kll
machbex 5 em‘;’f% P(E‘)g (N‘ P:ﬁ )(,i,) vty :

it Nz’k iy Nz?kﬂ +N;,‘.’k 4 N f?\ff{f“' }
g (Mt (M

N:.
ey F denot? e ovent thot et o o the woment  the right - hand matchbox 1%
Now he event will ocour Ef andl only if he.

1 ,
 onpy o b e wtches o e eft-hand box - Now A
y i he 1 i b fria) . 1R TS also +
ke th choice of the rsafh‘k-[/wwi m?fchbct ; mgo&ezzd (h% >Jvr~aalﬁ§rk—g 50 ‘ifmm Mtﬁi ve
WV aomk o pUE) ( i) M_;_)m

% cistribution Wwith ?«:;_ e

'ZN‘I{’? >({: i’ﬁ'?
S pineky = Zo = piNk) - = ppiucki =E

biapmaie

P:Z( N-t
Lo the y‘saktd?xaad side ?g,% Ff”zﬂ ;g 1

-

.
N
s
g



T the left-hand side %go PNl = 1 %};; piN-R] = = > ipfu=k?

= 2N L Rik-1y o=, e
Erpe B - E obe B2 -(E epien - E i1

= ([N~ EINY)
15 Frst prave ?-%0} () Pzigﬂ—zi: £ L™ (Y]
the right-hod side slipg) - oVl s[5 r ?’** . 2 (2)6@?;*}
- g‘[%’f (e (e - E'EJ () P

Then let X dente the nuaber o{f heads when tosthe Coin n Limes. , then X v Binomial (h;,a}

Inpy , . 3 . . : | -
P(’K: even umber ) = ;Z: (}) P*_(F?)n L [+ 1)« (p-p)] = = [t @p)J

thet vocur when oll w ceins are dpsced 5 ond note thet S has a

ap let § dewte the mmberc‘i heads
distrbublon thet is ﬁppm‘tmﬁeﬁg thet of @ possion rondem pariable with mem ). Then, because

¥ s diotrbided 05 the conditional chichribuction
{S:g) ~ )\a’?\

| pk=1) = pls=1]8s70)~ pLs>0) - e
oo Q%)ed{ia fime iv o feisson pardews  yoriable with Pm-w&r}

¢ o Binondal random Verable B (n/p).

g:f S 5]\;@3?\ that S >o

a§ eyenbs that aour

e‘i gyents 15 couted 1
o8

o o

g‘m P(“W‘ {’1”\ 6\!%@3) ?Cn eyen s )

af the wm}:er
omdt  the number

20 ?{ yn gpunted ) =

HES
(%] _ A o
S 2 (el e e
fizwh ™
o - ~A-p)
(" = ING21 . p
-0 P(Lm- Z et ©

e hnY 2 NG Y AP
Q}P ()\E}) > B\ “P} e jg

= mi o p=0 nl
e ()"
= @ m!
thot owe Countedisa Poizsen vonchom  Yosiakde with FW Ap
En%m-ﬁvei& , the ‘Faisswz % rondon voriable avises as the approvimate nuaber of SUCCESSEs non
2 jow }f- each weﬁe&sﬁ»? +rial

A Ende?endent trale onch Emma o small Success {;m?bab‘ahtg 4
1o csanked  with pwhﬂﬂm%% P the Hugmber courbed s Bimomial  with P&r&mei*@f %‘P

co 4he number a[ oyents



Yhich is a?prax?ma%eig Prisson with- pasomeler Ly .
¢ v . . | _
55’ A=i0, P" 5 :—t iX g P@i%m (;\P) - p@i?ﬁ?ﬂ {,‘é)

(@ plh=1d= (€315 by p(xz) = 1-ple=od = )
{e) P{Xf‘:i) = ?(Xw)* ?(xﬂ,) - Q«?} + E“';' 7;' i '?:% .

b i neo 1 hondl < w0 ¥ '
ti‘ neo , the right hared side —Ei,— o ¥ dx = (_e'%‘);}A - o= (eft - harnd side.

hsome. k., dhe emtion = Ak <5 [T
egtion 2 €7 4gmE KT | o ¥ xkdx

B Kl
Then or n= ket R Y 2 P A w e
SR . - -% v
da [ e A= e -x““l[}ﬁﬁe"'uaomx
= [6"}“)\““ * (%:+e>‘qme'*ﬂ“dz]
(ko ki‘i;\ x
L [h K & Xy
T (k! {..3 CAT T N‘*’)‘.%GQ -f'%‘“r‘]
ket 3T
- A
= Z €

4 _}\)‘1\ _mi_ [*d o
= ey dx

so W PNM the equation now S oA
. . v %! & A
q v Xwvoa ﬂeewiﬁc mrscior: variable , Pfx:ﬂ);f (-pyt- "
j - iﬁ(:rﬁ-& {I’ ‘ -1 - .i“"""
N P S e e
pix=ni = pés«-p)*‘“‘ 4 a-pt i
= F{X:k? F;Vl f“(}’f))
1£ the f&‘rs’c 7 trials &g faii -fa‘l!msg then ¥ 15 G5 i‘}' we are beg?nn%ﬁ anews ot thod ~£im
re ]ﬁewer- then

23 The events im’nj onid § fer] oxe bebh ecELdvalent to the evert thab the &

ouccessts m the Jiirsi: n drials, hente Jg{aeg are the come vent
lorqests of the remaining. M chips- . e cvont 1s the same if
hie Y=7F S0 the othel

dhips ond those chips have he largest ¥
: P .
()

b@?s S ?i‘f’;é y= ( pry]
wmber 3

cnbers that exeeee] Al the W

yﬁ*u drei)

a ey donote the
 chips frmﬂ i+ ¥

-y chips  0%2 drawn fm;m Jri o
lot X dencte the W mber of chips dravon- ?\w‘ma
@‘x these r%mgﬁmﬁ% . so X= Y.

"~
P(K:'@): P(Y:‘W’m“:ﬁ)*’ (WZ:E>/(H§> CiEm.



?3)

ﬁzw

g Leb X dencte the sumber of elements in the chosen subset ,  fhen P (x=h)=

2 ")
o Elx)= E k{kd Using the  result of chaorotical exerise Ilaf Cﬁap&er

P L
2" |
F(C)- = k{k) - 2*""“Mﬁ+a>
o ol -
> -2 12 -2 )
v(}?fX‘}: E{){l‘] - {EE)Q)I: Whﬂ)- n 2 77122 " ﬁ(MW’HM ,UE%T
(2 0 (23’3_1 )3 2t
n.
=F
f-%dda%wm ’lea\em , ,
- w}p} )"a
pLXi AL Z@p{x -4]X= n)P{x = Z ( Yol P>M ;@ e ;gj
p (ta=m) = Lp(x o[ k= 1) plézn) = > ( Yorpl P e oM PG

P{xézé,ﬁxlzw): p (%=t = mit) i\x“ f}(~m+,a plx= med)
- A W'i'i P }\ i ’A{E—) )\(i’ )
¢ 01t DTy plgsemy

{w%) P£ (;,?)M_ 1. a—

i

{ mid )t 4imi

x, ond Xy are inc!e?iin&@\% vanolom  Variables



