qif¥edr vd gifiedr dcH
(Probability and Probability Distribution)

16.01 H T (Introduction)

gd el # 59 Uit & fhdl argfead adieror o geit & afed g1 serar afed =18 g9 & iffedar
& 31ifdhes AT & W9 4 US b & | A1 BT FAGAT YROMHT BT SRR 3 UTRIGAT o NFRIET gieaior oI forew
FAET=T T 4T 31 fdwar I ot © |

9 3Ty # {0 g1 @t wufide Wi (S Ua e gfed 81 gal 81 dei S g1 gfed 81 381 8))
BT T BT | YT YTRIGAT BT SRR B FSTIdT | = Fe13i, Ui & o 29, ufaa s urfiesar
S B & [T SST 9 & G 3 FHET | 3H ST & SARME 4 ATG 16D =R a1 IHSD YT ded d Bl Ui
§T & HEY g TARY & IR H A1 3eFTT BT | 31 H U Hecayvl iicid UTfehel de (f§ua de) &l 3ead= o |
16.02 yfader gfa®dr (Conditional Probability)

qufraer YTl &1 SRR HI FH & {7 b U ITgfed uvlervl W faaR &vd & foras gk
AT B |

<1 =T R 1 IBTA & GRIET0T UR fIaR $Hed & forae! ufiest vt 7 &

S={HH, HT,TH, IT}, S&f H=Fd, T= e |

i T Ra = & 31d: B9 Ufieel |Hite & Y Ul fowg &l utiiear 1/4 Mifds &) |ad & | 9
A e “HH I HF Up Fod Ue BT T B geHT “word Rids R ue uelRfd s & fefid ard 2 |

GEl A={HT,TH, HH}, B={TH, IT}

3 P(A4)=P({HT})+P({TH})+P({HH})
=1/4+1/4+1/4=3/4

eI P(B)=P({1H})+P({1T})
=1/4+1/4=1/2

e & AnB={TH}

S P(AnB)=P({TH})=1/4

319 AT & T AT MR 1 6l & idfd geT B °fed &1 gasl &1 | e B & afed 89 &l SITHart
BIF R I [MT¥Ed © o g1 A UThiehdT SiTd - o fory S il favgail W AR 781 a1 SR S ugel
e TR U T8 © | 31 T B &1 98 ufesl fdwg Ol geT A 1 3jdhd &, THE |

B &1 ufuest wfte 919d gU g1 A @l Wifidd = 1/2 a1 91 A 9fed g &l WiidhdT Safd ge-1 B gfed

Brga e =1/2
T AP I8 YIRS FUIIder UTRIdbdT BETl & a1 59 P(A/B) ¥ MSUd 3 © |
areriq p[éj:l
B) 2
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gl AT Jufade wiiddt P(A/ B) &1 711 YR ¥ 1d {61 S |adr & |

P Aj_(AmB)Eﬁwuﬁaﬁﬁv—gsﬁa%W
B) B sme ufiesl fwgail @ dem

_n(AmB)
~ n(B)
391 9 B &l Ufieel THfte & sl o ot d¥eT | faTioTd & iR P(A4/ B) &1 41 UdR 3 @rad fdan
ST T &

n(A~B)
P[éj () _P(4nB)
B n(B) P(B)
n(S)

St daet il 9 8 Safs P (B) =0

TR I T arg e udierr & ufieel Hafte | Heftra Aden B <1 9] 81, 91 ge1 B& gfed s
BT BRI BIF UR g AT Qufcreer aiiedr e g3 9 A1d &l Sl &

A\ P(AnB)
P(Ej_—P(B) . P(B)=0
S ISR TS AS 9fd 8IF &1 THHRI 814 W g1 B &1 Ay Wiiiddr +1+1 921 9 9i1d &1 off 9l &
B\ P(AnB)
P[Zj_—P(A) . P(4)#0

16.03 Ay faser yrfysdar & E"TSTFf (Properties of conditional probability)
AT AT B fw ufcrest wafte S <1 gead © 9

N

Y 4 © fb P

(i) P

T (i) ¥ P
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N P(Auzjzl [S=A0UA]

j:l [ Aden A tReR eaaeil ged 8]

A A
: Pl—=|=1-P| —=|
(iii) e st wwfte S @ Aden B ®1E &1 geTt 81 a1 F Ud 37 g1 A YdR W8l fF P(F) =0 d@

0 B

g afe AT B 9RUR 39dsil gV 8, al

AUB B é é
®) P( 7 J_P[F}P[Fj
I O & fb

p(A;ij [A:(i NF]

)

)
[(AmF)u(BmF)]
P(F)
_P(AnF)+P(BNF)-P(AnBNF)
) P(F)

_P(AnF) P(BAF) P[(AnB)nF]
TR R PR

g2l

AnB
WMﬁAHWBWWWﬁﬁP[ ; j 0

. S

FLEGID IS TR |
gareww-1. Al P(A)=6/11, P(B)=5/11 3k P(AUB)=7/11 8, @ 91d S |
(i) P(ANB) (i) P(A/B) (iii) P (B/ A)
ga: ()sA o e & P(AUB)=P(A)+P(B)-P(AnB)
= P(AnB)=P(4)+P(B)-P(AUB)
6.5 7 _4



P(B) “5/11 5
(i) A)  P(4) " e/11 3

FETEUT-2. U YTRIETd & 9T 300 Hl /3 bR & SATHM U, 200 S / 379 YR & Hid Ue, 500 98-
fAhedTI YR & ST U 9T 400 §8-[Iwed i UhR & HiS- Ul &1 68 & | Al Ul & I8 H 9 U g

YTgEHAT AT STY Al $6 Y b AT 814 D1 WTIRABT ST IS A T8 91 8 b T8 T3 qg-[dbedia ye 87
l: 79T ATSHT ‘g T U & 31 U BT 31R B g1 ‘g U U &l 95-fadbcd I Yo 8T &f sl &d

8184 P(A/B) A a2 |

(i)

(éj: P(ANB) 4/11 4
B

n(A4)=300+500=800, n(B)=500+400 =900

T A~ B ¥ g T U &7 3 98-fadedia uee s velRid arar g |
a1 n(AnB)=500

e s :P[gj_Pg(;)B)

_n(4nB) 500 5
~ n(B) 900 9

SETENVI-3. U Fad Bl A IR 8T 11 § | 7 9@ sraven § P(A4/B) 9d Sif |

(@ A AR 3BT IR 20, B : gl QFI IBTl UR ford
(ii) A BH T A 3l B : 31f¥iecH T ford
(i) A:3fEBaHaIUC B :&H 4 4 Udh UC

Bl: U RIdd Bl A9 aR IBTA- & qeTor 8 yfaesf wafte fo= &
S:{HHH, HHT HTH, THH, HTT, THT, TTH, TTT}

() A={HHH, HTH, THH, TTH}, B={HHH, HHT}

GEl AnB={HHH}

= n(A):4, n(B)zZ, n(AmB):l
A n(AnB) 1

o P[EJ—W—E

(i) A={HHH, HHT, HTH, THH}, B={HHT, HTH, THH, HTT, THT, TTH, TTT}

GEl AnB={HHT, HTH, THH }

= n(A):4, n(B):7, n(AmB):3
A\ n(AnB) 3

o P(Ej‘ n(B) 7
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(ir) A:{HHH,HHT,HTH, THH, HIT, THT, TTH},
B={HHT, HTH,THH, HIT, THT,TTH, TTT}
| AnB={HHT, HTH, THH, HTT, THT, TTH)
= n(A):7, n(B):7, n(AmB):6
A\ n(AnB) 6
oo A5

FETETUT-4. U Plol TAT U ATl UTH Bl 369 H IBTAT AT & | 79 (1) ITHl IR YT bl BT IRT 9 | AP &I+ Pl
agferser YT ST BT, Al T8 =1d & fdb et U4 IR 3feb 5 Yehe 3N B |

(ii) UTHT IR TS 3ehi BT AT 8 BIT bl WHfcTaer UTRIDBT STl BT, Al A8 I & fob <ATel U IR Yebe 3ich 4 A hH G |
otz (i) AT A g U OR YT 3iehi bl AT O ¥ 31RIeh BI-T AT B €T ‘dlel UTH UR 3ich S5 Pl Ydbe BIF1 Pl Faftd

FN & 184 P(A/B) 910 BRATR |
a9 A={(5.5).(6.4). (4.6). (6.5). (5.6). (6. 0)}, B={(5:1).(5.2). (5.3). (5. 4). (5.5). (5 6)}
AnB={(5,5), (5 6)}

= (A)—6 n(B)—6 n(AmB):Z
n(Ar\B) 2
ara: 3nTee yTfdear :P[Ej n(B) =o = 5.

(i) AT A G YT OR YT 3iebl BT AT 8 BT I B 9T WlTel UTH UR U< 3idh &bl 4 & BT bl [IwfUe el
g18% P(A/B) STa a8 |
@@ A4={(2.6).(3.5).(4 4).(5.3).(6.2)}

B={(6,1), (6. 2),(6.3). (51). (5.2 ( ) (4 1):(4,2)7(4,3),

~—~
UJ
—
\_/
/‘\
\_/
/‘\
v
N
[\
—
N’
N
[\
[\®)
R —
-
N
[\
o
(98]
R —
N
—
p—
N
N
p—
[\
N
N
—
(98]
N—
N

AnB= {(6 2)( )}

= n(4)=5, n(B)=18, n(4nB)=2

3ret: ariee yTRIepar :p[éJ (A“B) 21
B)  n(B) 18 9o

FETeYv]-5. Uh U &l diF IR IBTAT AT & 59 TIRT O Heforg gemeil Ad B &1 =1 R a9 fosar i &
A T SBTA UR 3id 4 BT Ydbe BIHT, B : U8l &1 BTl UR SHHLT: 6 TAT S Ybe BT |

g R # P(A/B) 91d SN |
&: U U Bl A1 R SBTe & T80T O e ferasl qafte § ufaes! fawgaii @ get var = 6x6x6 =216
IE| A:{(l L 4),(L2,4),(13,4),(L4,4),(154), (16 4)

(2,1,4),(2,2,4),(2,3,4),(2,4,4),(2,5 4), (2,6, 4)
(3,1,4),(3,2,4),(3,3,4),(3,4,4),(3,5,4),(3,6,4)
(4,1,4),(4,2,4),(4,3,4),(4,4,4),(4,5,4),(4,6,4)
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(51,4),(52,4),(53,4),(54,4),(554), (56, 4)
(6,1, 4), (6,2 4), (6,3, 4), (6, 4,4), (6 5, 4), (6,6, 4)}
B={(6,5,1),(6,5,2),(6,53),(65,4),(65,5), (6,5, 6)}
AnB={(6,5, 4)}

- n(A4)=36, n(B)=6, n(AnB)=1
- B é_jdAmB)__
aﬁ.aﬂmmﬁao—cﬂ_P[Bj_in(B) _é.

SETETUT-6. U UTH Pl SV & IV IR faamR H1foTe | afe oTe uR U1 3feb 3 A1 3 T OIS 81, Al 9T &l g
IBTAT SITT & AT AT U 3ieh 3 AT 3 & I[UIST o AR 81 I Teb Ridkeb 1 SBTeTl I © | AT TS HH H BH U
U TR 3 Ydhe BIFT &I Gfed ST A7 11 & 1 g1 Ridd 1R Ue 31HT &I Aufreer Uil gid difom |

ol STad YeTT & YR &I 94 YR 2rad fdsam ST AT &

1
2
3
4
5
6
3 97 3 BT OIS
1
2
@ 3
4
5
6
<
T
<<
39713 & AU T
& SfaRad ofd H
T
<<t
T
JATHIT 16.01
39 qRI&TT o1 gfaeel wHfte = &

S :{(3, 1),(3,2),(3,3),(3,4),(3,5),(3,6),(6,1), (6, 2), (6, 3), (6, 4)

(6.5),(6,6), (L H),(L,T),(2 H),(2.7),(4 H),(47), (5 H), (57)}
qHT A"edT ‘Rigd Uk Ue 37T 91 B 9T ‘BH I & Udb U UR 3 b 8T &l eiid &vd § |

W A={(L7). (2 1). (4. 1), (5 1) B={(3.1). (3.2). (3.3). . 4). 3. 9). (.6). (6.3)}

AnB=¢
= n(A):4,n(B):7,n(Ar\B):¢
y _[AY_P(4nB) 0 _
QWW_P(BJ_ p(B) 7120
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10.

11.

12.

13.

14.

YT 16.1
afe P(A4)=7/13, P(B)=9/13 aiR P(AnB)=4/13 g1 dt P(A/B) s g
afe P(B)=0.5 3R P(AnB) =032 8idl P(A/B) 9 sIfg |

afe 2P(A4)=P(B)=5/13 3R P[%)z% g1 dl P(AUB) 9 SIS |

afe P(4)=0.6, P(B)=03 3R P(AnB)=02 & al P[%) qer P(gj 1T B |

af P(4)=0.8, P(B)=0.5 3R PG}OA HRIEICEIE

() P(4B) (i) P[%) (iii) P (4L B)

U gRaR # S 9w € | Afe I8 A1 81 foh ST gl # A HH o ¥ U g2l disdbl & dl &I gl & dTsdl Bl
T TR SITd BT |

ST Rt T Ueb IR SBTAT AT & 399 YA 3 A ferd ge-msi AT B &f =1 yeR gRerfya fear &, ar
P(A/B) 9T SIfSTq |

() AP ad RUSUHS 816 ;B U e U= fId yabe 8116 |

(i) A :®IE YT YD T8I BT ; B : PIS o7 Uebe TEI 81T & |

U YTiRariRas fora # 47T, fUdn o 4= argeaar Well ¥& 4 W ¢ | Sy 9 gl Ad B &l {751 ybr
RS foam = 8, @1 P(A/ B) 3a &ifo] | afe

A JF TG R R EL B,

B fiaraud@Es s

Te <TRI U 1 SeTel Mg | weelt A ={1, 3, 5}, B={2,3} 9 C ={2, 3, 4, 5} & fow f=faRad sma
P |

) A B .. A C AUB ANB
(I)P[EjaP[Zj (H)P(EJHP[AJ (111)P[ 5 jaP[?j

g & 1 & b <1 ural 1 Bl IR WS 3 F1-1 & | <1911 OTal IR T 3fehl &bl AT 4 814 ol UTfiehet
ST B |

Teh g ¥ T DTS 1 ¥ 10 e 3ich o1 v X TV 3TR I8 370! g MAeTran 7T | 5 9 3 9 Teb IS AT e
Tt T | Ife T8 a0 B fob fpTet U B UR 3ich 3 9 31fSiep &, 1 59 3ich & I 819 b1 T UTiiehelT 27
U faermera | 1000 faemelt 8, [ 9§ 430 FTsfdal & | I8 91 & b 430 5 9 10% dsfdat wem X1 H ugdr
& | a1 Wi © o e argzean g s fermeft @ XI1# yedn & afe a8 =ma & 6 g o femeft aeat
27

T U Bl S IR IBTAT AT GAT Udhe §U 3l BT ANT 6 UTRIT 7T | 3ich 4 B ¥ W HH Uh IR Udhe B dl
xTufreer UTfIddT ST HIfoT |

T e Pl IBTA & TIEToT IR faaR SIS | afe Rides o o yabe 81, a1 Ryad bl g SuTel 1R Ife Ryda
TR YT Ydbe 81 dl Ueb UTH bl b | IfS TeT ‘BH X hH Uh U< Uebe BIFT T Tfed 89T AT 11 & T geAT Uy
TR 4 W g7 31 Ybe T DI AUfIael YTRIBT ST BT |
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16.04 ITHIDCT BT [ 5149 (Multiplication theorem on probability)
HHT U Ufiael HAte S &1 a1 e AGN B & | 04 W=l A N B g8l ATAT B & Jud 9icd 8H &I
JeRId HRAT 8 | FeAT AN B &I AB 9 T iU fdar Siran 2 |

B9 O & b g1 A d) wufade giied

p[éj:w; P(B)=0

B)” P(B)
- PlanB)=P(5)P[4) 0
. p@jzp (PB(;)A); P(4)=0
ar P[§]= P(PA(Z)B) [+ BrA=AB]
.- P(ans)=r(a)r[ 5] @
()i Plans)=r(a)p(E]-r(5)r(4), s p(4) 20 a p(5) 20

TBT U BT O 1 HEeATar B |
feoqofl: 791 A, B 9 C o ufaesf wnfie & ged & ar

P(AnBAC)=P(4) P(%}{ﬁj

_ P(A)P(ng[AC—BJ

3t Wi & U 1M &1 fawaR 9 a1 19 9 S1feas areraii & forg +i1 fasan o Hava & |
geeTd Sqrever
SETECUT-7. U et § 10 WHE 3T 15 B1efl i1 & | AT 313 Uob & d18 Ve [+abTell STl & 31R U8l & §Hv) & f+ebTer]
W UB AYH TE1 I ST 8, 9 Ugel! G & HBa q0T G 3 & Bleil BI+ &I UTRIBAT SITd BIToly |
Bl: AT A U8 §H& 31Q & et &1 ge & T B gAY $lell 11 & a1 &l g1 8 |

&4 (AN B) S BRATE |

_ c, 10
et P(A) =P (T8l G 1< BT Frovern) = 55 = 5

feam & fob uge) e ol & fFiebTer=l 9 Ugel a19 61 Re! SITell © 3fch: 379 el § 9 Wha T 15 lefl i W8 T8
21 gafay, SEd HIell 1 & Mda &) wRiddT Safd Ugell < &1 Ihe 8191 84 S1d & I8 "1 B @l Agf«s

yiRiser P(B/A) €18
A) *C, 24

B) 10 15 1

AT & o a9 | P(AmB):P(A)P(Zj_EXZ_Z.
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FETETU-8. 52 Ul &I 3TG] AXE Bl T3 A1 B Tgs! H 1 Udh-Udh dxab A el fa11 ufoRerras & Maeret 77 | g1
X Ul ST Ul BT STSEITE AT TR U] T 9919 81+ 1 UTRIhT ST BIfoTd |
el 91 K T1et 0 9<1 1 q1eeng g1 92 Q ‘fahTel U U<t &1 o7 BIFT &l Tl &I wiid &id 8 84

P(KKQ) =1d &1 |

3@ P(K) =P (agelt IR # Tl T u<t &7 qreeme g = 4/52
el Wl P Miblel W & a1< 3@ TS A 51 U<l 29 & 571 3 qreems 2 |

3 P[%j = P (GO IR ¥ pTel TV U BT 1GRITE BT Sdids I8 ST & fdb USel dIaels Tl Ol gebl 8) = —

51
ST Al & el ST & 918 31 Tl 9 S0 T I B |

39 P(%}P(Wmﬁmwﬁmwmw%%ﬁm%ﬁszwmmwﬁ%)z%
aTfreer & o a9 |

P(KKQ) :P(K)P[gJP[%j

4 3 4 2

=—X—X—=——

52 51 50 5525

16.05 Td A YeI¢ (Independent events)

Ife AT B 31 gAY 39 YR &1 81 f fdll U g1 &1 afed 8191 g g1 & afed 81 R $1s y91d
T8 ST 81 A1 d gAY s g hedll § |

<Y "eel AT B &l Wddl el d8d &

afe P[%j:P(A) Safes P(B)#0
qer P[gj:P(B) Safd P(A)#0
IR & U T W

P(AmB):P(A)P(gj
Ife ATer B wada gem gl dr

P(AnB)=P(4)P(B)
feogof): 9 g A, B 9 C dd 9eAd daddl @ dfe iR dae afe
P(AnB)=P(4)P(B)
)P(C)
)P(C)
Cl P(AnBNC)=P(A)P(B)P(C)
Ife SUYa # A HH I BH U I 31cd W o1 Bl @ Al < TS g8l Bl = T8l B8l Ol Hebdl © |

P(BNC)=P(B
P(ANC)=P(4
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Iarevviel: e 3T U Bl |7 IR SBTAT AT © | AT AT B a9 geamRll U8l SuTl U= favs awar yra
BT 3R S IBTd UR fawH e ured 81T ! Fefid & & 79 5 391 TRl & WaTd=d &1 TeTol dRAT & |
U UT &l T IR 38T IR i ufaest e

(1,1), (1, 2), (1, 3), (1, 4), (1, 5), (1, 6)
(2,1),(2,2),(2,3),(2,4),(2,5), (2, 6)
(3.1).(3.2).(3.3).(3,4),(3.5). (3, 6)
(4,1),(42).(4.3).(4.4).(45). (4. 06)
(5.1),(5.2),(5.3). (5. 4), (5. 5). (5 6)
(6,1), (6,2),(6,3), (6, 4), (6, 5), (6, 6)

= n(S):36

UEoll BT IR faws |1 Ui &1 &7 31ef © fds Ugel! S8Ta UR fIuH e T Sadl SuTd WR dis 1 |
UT &1 a9

n(4)=18
18 1
PA)=36=2
_13_1
T TR PB) =353
I P(AmB):P(WWWW%WEﬁT)Z%:%
[(1, 1), (1,3), (1, 5), 3, 1), 3, 3), 3, 5), (5, 1), (5, 3), (5,5) 5 7o & waifere wferast farg #1]
W P(AnB)=1/4=1/2x1/2=P(A4)P(B)
31T ge¢ AT B = geg § |
FAHGID IS TR |

SATEYU-9. U AT B UBR B 8 fb P(A4)=1/2, P(B)=7/12 a1 P(A-T&i AT B-El)=1/4 <9
T AT B ¥ads geAy 87

gd:  fears P(A):%,P(B):%,P(Zug):i
P(AUB) -
N P(4~B) :% [ P(AUB) :P(ﬁ)}
. l—P(AmB):% | P(AnB)=1-P(4nB)]|
- P(AnB)=1-1/4=3/4
e g P(A)P(B)=1/2x7/12=1/24
P(AnB)=P(A)P(B)
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31T A TN B e g1 81 & |
FETETUT-10. VP U1 RIaa 3R Ueh SR UTH Bl SBTAT T-T & AT A "eAdT ‘Ridd R ford Udhe gHT o1 B 9e1
U TR 3 3 Ydbe BHT Bl 6 &d & | 8107 HIfSg s aead AR B wada & a1 =g |
Bd: 9 TINT ¥ 9 yfaes! vt 4 38—

S={(H.1), (#.2). (H.3). (4. 4). (H.5). (H,6). (1.1). (7. 2). (1.3). (7. 4). (. 5). (1. 6)}
won A={(H.1). (H.2). (H.3), (. 4). (H,5). (H.6)}. B={(#.3). (1. 3)}

AnB={(H, 3)}

6 1
P57
e P(AnB)=P(A)P(B)=—xt=L
2 6 12
31T T AT B Wdd "eAN B |
FATETIT-11. U T UR 3{eh 1,2, 3 ATl T A T4, 5, 68X 7 ¥ fold 0 B | 399 URY BT SBTAT AT & | AT A"
3k TH & TRAT B G 3 ATt & bl F1ofid v © | 3T g1 A 71T B % 27

&d: T UTH $1 U IR IBTa W uret ufaest wafe={1, 2, 3, 4, 5, 6}
a A={2,4,6}, B={1,2,3} @1 AnB={2}

W P(AnB)=

3T T8 AT B ¥add g T8 & |
VETEYUI-12. U UT¥ Bl Ueb gR SBTeI AT & | AT A I U UR YT 3{ch & 3 bl 0TS 8141 oI B g1 Uiy
R YT 36 BT &l U vd 8 | Fa1 ge-1d AT B wd &7

& U U I U IR SuTe R urst wfaesf wafie = {1, 2,3, 4, 5, 6}
@@ A={3,6}, B={2, 4,6} 1 AnB={6}

e ddl P(AmB)z
37t T AT B ¥ gedN 8
FETETUT-13. UeAN AT BGRB8 16 P(4)=1/2, P(AUB)=3/5 @1 P(B)=r 7@ ramd $ifon | af

(i) ¥ TeATY YRR 39Tl 3 |

(i) A e WA ¥ |

gl (1) I T AT B URER sl g &, al
P(AUB)=P(4)+P(B)
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3/5=1/2+r = r=1/10
(i) Ff gy Aqr B wad= g} 8, dl

P(AnB)=P(A)P(B)=(1/2)r
fear g P(A4UB)=3/5

=N P(A4)+P(B)-P(AnB)=3/5
=N 1/2+r-P(AnB)=3/5
= 1/2+r—(1/2)r=3/5
= 1/2+(1/2)r=3/5
= r/2=3/5-1/2
— r=1/5

FETET-14. T RIdh] Bl SBTAT AT B | 74T A "1 <4 fod a1 dF ue 9w 8197, B 9T &4 4 &F < ford ured
BT TT C " ‘31w <1 fad ured 8T &1 fefid oxd & | 91 HifTg fos =1 gt (A, B), (A, C) @@ (B, C)
H Y BH-BIF A WA= FeN 87 IF-dbi- I I AT ge 8?

Bl <9 ad! Bl BT & IRITT § U ufores! wHfte f @

S={HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

GEl A={HHH, TTT}, B={HHT, HTH, THH, HHH }
qer C ={TTT, TTH, THT, HIT, THH, HTH, HHT}
7 aTaveT H

AnB={HHH}, AnC={TTT} @1 BNC ={HHT, HTH, THH }
P(A):2/8:1/4, P(B)=4/8=1/2, P(C)=17/8
P(4

P(AnB)=1 nC)=1/8, P(BN(C)=3/8
AT P(AnB)= P(A)P( )=1/4x1/2=1/8
whwar  P(4nC)=P(4)P(C)
Gl P(BNC)#=P(B)P(C)

31d: AT B Wida "t § oidfe A9 Cdem B C3mf3d g § |
Sarevvl-15. I (S ArgRed YT | Wg A TUT B wW@ds gl 8 1 g $If:
@) A qeH BWd geAn B
() ATA B WaAHUSAN®
(i) A4 T B @A gCCL|
g faar 8 f5 AT B wd= geTg 2 o
P(AnB)=P(A4)P(B)

TTIMNT AW b ANB U1 4 ~ B TR 3qdoi] gl 59 YR 9 8 fh
(AnB)u(4nB)=B
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(ii)

(i)

AT & AN 99T &
P(B)=(AnB)+P(4B)

- P(AnB)=P(B)-P(ANB)
=P(B)-P(4)P(B)
=P(B)[1-P(4)]
=P(B)P(4)
=P(4)P(B)

31T A 1 B Y@ e & |

TTAINE I WL & fF A~ B 91 A~ B IR 3YIoiT g 29 UPKR & fh
(AnB)u(4nB)=4
AT & I W9 4
P(A4)=P(A~B)+P(ANB)
= P(4nB)=P(A)-P(ANB)
=P(4)-P(4)P(B)
P(4)1-P(B)]

P(4)P(B)

3T AT B = g B |

P(4nB)=P(4UB)
=1-P(4UB)

P(AnB)=1-[P(A)+P(B)-P(AnB)]
=1-[ P(A)+P(B)-P(A4)P(B)]
=1-P(4)-P(B)+P(A)P(B)
=[1-P(4)]-P(B)[1-P(4)]
=[1-P(0)][1-£(B)]
=p(4)7(B)

ard: A qen B al g |
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IGIETU-16. IS A TN B Wd= g 81 O BH I BH U gl & gicd 8IH & UTIdhdl STd dIfoTg |
&: P (FH A H9 UF e drafed s4) =P (4 UB)

10.

11.

12.

(4)+P(B)

(4)+P(B)-P(A)P(B) [ BreTd AT BRad=i & ]
(4)+2(B)

(A)+P(

=P(A)+P(B)P(A) [ P(4)+P(4)=1]

afe 1 ge AT BEa usR 92 6 P(4)=1/4, P(B)=1/2 e P(AnB)=1/8 @ P(4B)
AT PI |
afe P(4)=0.4, P(B)=p 7 P(AUB)=0.6 TTA3IR B W&d= G & 9 p &l A S BT |

Ife AsiiR B W@a= g 8 @ P(A4) =03 9 P(B)=0.4 a9 91d SR |

() P(4~B) (i) P(AUB) (i) P[%j (i) P[gj

If A3 B ¥ada e & wigf P(4)=0.3, P(B)=0.6 79 91d HIfom |

() P(AnB) (i) P(AB) (iii) P (A B) (iv) P(ANB)

Qb el § 5 Wthe, 7 clef 3R 8 el e B | Af AR e bl Teb-Teb DY AT Gferee = & fHebredl STe ot el
TSl & B I BT WISl STd BT |

I U I BT I IR IBTAT SR A1 B A HH U IR FI99 HRem U 819 &) UTfidsdT SiTd H1forg |

52 it @l Tl # & Argzw At A1 uferenfid fad <1 ut el Y © 1 39 M1 Ul & drel [T H e @
TRy ST BT |

<1 Ryl 1 SBTelT AT & | €1 oI 3111 bl U ST BIfSTU STafds 8 i1 © fob o 8 H Ueb fard M gl © |
T BTATIRT 3 60% faerelt f2=< &1, 40% 3Isi &1 3R 20% ST SRIER e © | Th BT Bl ATgeadl Al il © |
()  wTRar STa HITT 6 a8 =1 A i3 3R =1 81 31USH & SRIaR ugdl & |

(i) IS a8 2= &1 RIIR Yl © Al SHD 3USH BT AR ¥l U dTet] I BT UTTIdHAT FITd HITTT |
(i) I TE IS BT IRIIR YS! & Al IHD 3] BT IRATR I U@+ ATl 81 Bl YIRS ST DITOTY |
A, T 9T BT 90% FHRITAT Bl TT B, IH G&Tds bl 70% FHRIT3AT bl BT R Hebell & | TP | AT AT
AT (BT R &l I8 A HH H BH U & §RT B 1hT ST BI UTHRIdAT SITd BITorg |

<A1 farermfft &1 T 1 Ueh W Dl Bl bR B oty faar AT | 37 el & gRT WHR Bl §el B Bl
TR ar shaer: 1/2, 1/3 9 1/4 € | TR & & B ST @l T UTHIeheT 27

T el § 5 Aha AT 3 Bletl 33 & | Aol H 4 31 ITRIAR 997 TR & fepTel! SIell & | 379 31a1 & TeblaRah:
faft=1 S & g9 &1 i Sird aifoig |
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13, ,d fo' Kkl eL; kd lsA3TR B §RT W=l w9 | &cf el bl Wb shasr 1/2 7 1/3 €1 afe < wda w9
STHRIT BT B DR DI TIATH B & o U1l d HIfvTe fb
() TARTEABIGRIT]
(i) S A TIT PIY Uh THRT EA PR AT & |

16.06 U® yfugel wHfde &1 fadToI= (Partition of a sample space)

weaeh E, E,, ..., E, & aed gides qaite S & faurer o Fefid exdr g afe:
) E,.mEJ.:gzﬁ, i+j,i,j=123,.,n

i EubEouEou. Ok =57ad

(i) P(E)>0,98® i=1,2,...n & forg

& e g eI dgean £, F, .., E gfaes Tfte § & furer &l (eftd $xal € , i d g sragad &,
g AT @ WIfdhdr YRR B |

IQTERvIRE: M1 $I " £ 3R IHS! X ge1 £ gfael Tt S &1 fawre 8, aiife
EnE =¢ 3R EUE =S8
16.07 WYul YTRI®GAT &1 YHA (Theorem of total probability )
AT A {E E,,.., E,} 9fes it S el ueb e & $iR UQd gedl £, F, .., F, &1 Wi¥iddr gRIaR
2 | 719 Y A gferest wwfte & 61d U ge1 8, 99

A A A
P(A4)= P(El)P(Ej+P(E2)P[E—j+...+P(En)P{E j E, / E,

1 2

Z A
=2 P(E, )P[E—j

J j

n

E E
oL R s KK, B, dfaest Safte S &1 e e § | ’ :
S=EUE, .. UE, (1) ATHT 16.03
3R EnE =¢ Vi#j,i, j=12,..,n
S & b fooit gesr 4 & forw
A=AnNS

=An(E,VE, V.. UE)
=(ANE)U(4ANE,)u..U(ANE)
ANE, 3R AnE, a3 weadl E, AR E, & ST 8 Ol i # j & (o0 SRRy & |
i#j, i, j=1,2,.,n ®fAU ANE, 3R ANE, 9 3¥gdd g |
P(A)=P[(AnE)U(ANE,)u..u(ANE,)]
=P(ANE)+P(ANE,)+..+P(ANE))
o P(AﬁEz-)ZP(EI-)P(%} [ P(E)#0 ¥ i=1,2,..n]

1
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al P(A):Zn:P(Ej)P[Eij.

geeTd Sqrever
Farevl-17. {6 e & 31 feTs el ded & 7o Iy dsfet € | {6 asd) & werm Avft ured &x @ mfiedn
0.25 T dASd B YT SV YT B &1 IRIehdT 0.28 © | Td ATgesdT g Y fawt faemeli & verd sivfl uret &= a1
UTRIGT SITd HITOTY |

- 91 E, g Bl et H | ded Bl aaq BT, L, gl Tl wel § U ded! B G HRAT 920 A
geAT faemeft &1 verm goft ure g9 &1 felid &Rd g1

LRl P(E)=2/3,P(E,)=1/3
A A
T P(EJZOZS, P(E—ZJZOZS
<t ifar i @ P(A4)=P(E,)P A +P(E,)P A2, 008+ 00252027
VE U\E ) 3 3

16.08 d%1 YHI (Baye's Theorem)
TSt S oo J Ufaeti™ UIf¥iedT STd &R &) THRAT 6T Faen= aufae=er grfedr § SuaeT g1 faar
2| S R a1 AT G SO YA S A ST ST B |

®U: IS ELE,,.., E, 3Rad gedan 8, &1 & gfuesf gafte § & faurs &1 fafor axdl 8 srerfq
ELE,,. E,, 9 3¥ga s iR E, OE,U,.., 0k, =S 3iRA ®IE Ul ge1 & fdb e giiiddr gRIaR &, o

- E"A i=1,23, .n
S ()| 1]
YHTOT: BH SIFd & &b
P(E )P Aj
p[gjzp(m&): (l) (E e s e )
1) TP P(A)
ey ;;“j
) srforme &b Frem &
JZ;P(E].)P(;] Sk )



LGRS RN
FEIEYUI-18. U dle a1 & HREM 4 74 (@) A, B &R C, ol TG BT A 25%, 35% 3R 40% diee
TN ®© | 3 WA o SedTa bl el 5, 4 31R 2 e JCYvi © | diee] & fel ITes 4 ¥ Ueb diec ATgeadl [+abrell
T & 3R a8 YT araT ST & | S9! 9T YT & fob 9% diee 729 B gIRT §1747 747 27

®dl: 91 gcA] B, B, 7T B, ¥ YdR &
B, : dice 939 A gRT 5141 741 8
B, : e #YiM B R 11 AT &
B, : dice w3l C g1 a91—1 AT 8§
"eA B, B,, B, TR 3asi iR afkyef € |
AT "eAT E 7 UaR &
E:dicc @98 |
"eAT EgcHmit B a1 B, A1 B, & Ay uled s &

famr & P(Bl):zs%:%:oas

P(BZ):35%:%:0-35

40
. P(B.) =4% =2 (.40
(B;) = 4% 100

E
. P[EJZW?BW%ﬁa%mﬁwwﬁﬁa%mﬁﬂAmﬁﬁH%

1

E E
S P|=|=0-04, P| —|=0-02
g_\l{h- ' [BZJ {BJ

P(BZ)P(;?}

2

P(Bl)P(§J+P(Bz)P( £ j+P(B3)P( Ej

B, B,

B
P| 2 |=
a7 T BT, (Ej

- 0-35x0-04

T 0-25x0-05+0-35%0-04+0-40x0-02
. 0-0140 28

T 0-0345 69
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FaTever-19. UF wawd feal 1 11 &fiR 111 f3u 1w 8| oief udss foad 9 <1 faa & | fead 14 <91 Ryass a1
@ ©, [&ad 11 9 <l e dfdl & 8 3R foad 1M1 3 Uop 4 3R U i) &1 RigaT © | U Afdd argesdl Udb
T a1 & SR IEH 9 Ua Rdast fMaretar € | afe awrar 1 fdet |iF &1 & A1 39 a1 &f a1 UTiidbdr
2 o fead o qowr Ryaat +ff |9 @1 87

go: A1 fed 1 10, 111 &1 @Hen: FL F,, B, 9 1o a-d 81

a9 P(E)=P(L,)=P(E)=

AT g1 A “fepTat a1 Rided A9 18 &l g2l 2 |
9 fesd 1 0 919 &1 Rygept fAeaTer= @) urfiasdr,

Pl L1222,
E) 2

S 11 9 919 &1 U Ryaept MiabTer &l Tiiehdr,

)

fS= 111 & 919 &1 U Ryt fepTer= b UTfieha,

pl A1
E) 2

W | =

99T U9 gRT

1/3x1

T 1/3x1+1/3x1/2
_ 3 13 1.6 2
1/3+1/6 3/6 3 3 3
TGIEU-20. UG AfFd S IR A ST & fh a8 4 § 9 3 IR I 91T & | I8 U UTT Bl IBTAAT & 3R gaddTar
2 b SO R 3 el TRAT 6 B | 59T IRl SITd ST {6 919 uR 3+ dTeft Gver aRdd H 6 B |

Bol: AT E “Iidd gRT UTH Dl IBTADY, IE g Bl b I UR 3 dTell IT 6 87 B ger 21 S, I W)
HET 6 37 B TeAT 3R S, U W [T 6 el A Bl HedT 2| 7@
IRT 6 31 BT T dol W,




IRAT 6 A8} 314 B TSI BT UTfIehdT,

P(Sz):%

IfFd gRT I8 I TR fb U= ) EveT 6 MY © STafch U UR 31T aTel] T aRdd | 6 ©, B UTfrdhr
:p(éj
Sl

=Ifdd gRT A A= &l Iiidbdr =

Ifed gRT I8 9d WX b U1 IR G=AT 6 SR © STelfd UTe UR 31T dTefl W& aredd & 6 71al §, B Iriiepdr

:p(ﬁj
S,
= fdd gRT I 8] dieT &l YTy

3.1
4 4

3

|

374, 95T T §IRT
Ifdd gRT I8 9a &) WfehdT o @16 Udhe B2 &, 99 aRad § &1 6%

:p[ﬁj: p(sl)p(@

o p(sl)p@}p(sz)p[@

1/6x3/4 3/24 _3/24
l/6><3/4+5/6><1/4 3/24+5/24 - 8/24
3 24 3
24 8 8

31T: 3nTee YT 3/8 &
SaIevv-21. HId Ue Td. oM. dY. 17 ol fava-iaar f=faRad ger & fAfds @ 7€ 21 va. o, o,
gifsifea arfdaal & fore 91T 90% udT & # 3R 10% 9aT 7 o+ & FeT¥ © | Tdl. 318, a1, 9 wdd afddal
& foru TRieTor, 99% WS UdT <RITdT © AT U 3TS. 9. FWifed Idrdr § Sefh 1% gferg afedar & fow =
3ATS AL TIfSTed aaTaT & | U a1 oawT, [ 071% @fdd U, 3T, d1. T 8, 4 9 U Afdd argesdr g
ST B 3R SH T eToT fhar S uR IR0 Uel, 311s, 1. &1 SURLIfe aadram & @1 Uiidishdr & o a8 afed
IRad H TSI d U 8
gel: A,

E =491 8 fdd & grecd ¥ Ta3is. dl. qIofifed 814 1 ge

A = afad & v=.3ms. ). 99T § gioifed g9 & geqr

E' =9 8¢ Aafad & Tar.3me.dn. urefifed 7 819 &1 ger

weeadl {£, K S § 94 afad o ufes! gafte &1 U fa9me 6 |

fera & P(E)=0- 1%_;)0(1)_0-001

P(E)=1-P(E)=1-0-001=0-999
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IfFd & TRIeTT | vams. a1, wieiifed g9+ Safd fear ar & fo a8 ardd 4 vaeme.dr. goifea &

E 10

Ifed B TRIETT § Te.ame. ). iolifed s siafe fear wam & f a5 areag # vasme § aonfea 78t &

P A :l%:L:O-Ol
E 100

31 I YA gIRT

4 ZP(E)p(gj+p(E')p[;j

(Ej 0-001x0-9

[2) r©r{g)

4) 0-001x0-9+0-999x0-01
90

= =0-083 (&

1089 S

3I<: U AGTHUT i T AT & dIrd H T3NS A1 UISied 814 1 UTRidvdT Siaids ST Ul 3ATs 4. IRIeTor

groiifed &, 0.083 g

YIdHIcll 16.3
A AT T RY TG 2| It [ 3 ATt 3iR 4 Prefl A2 & 5@l 11 It § 5 A1t 3fiR 6 Prefl 12 51 fH
T I § A AGWAT TP g el T & S fF o1 &1 39 a1d @1 = wildsar @ o @ vig 11 O
A Tl T 87
T Sfdey Bl Teb INMT Pl Q@ AT 8 | U6l b 1Al I T8 9I1d & b D ¢, 99, Thex AT fbdl 3=y

ST S R T 3, R T # e 29 o
SRR 7 1,5 1 —— & g Rl o 9 oY R 2 T 6 19 9 ¥R % o
T D o9 ¥ 3 B UTRdar A1d I |

WM ot # 3 AT 31X 4 Plell 18 § afd fgeiia Ot # 4 A1t 3R 5 Plefl 315 & | U g v It & fgda
ol H WIHIART & Sl 8 R T6 T Wa Bl fgiid Ol | Fbrer Srdr o | Fapredl 1 g drdt 31 31
9T BT § | 39 910 &I a1 IRIGdT & 6 ReidRka g drell 7

TE Al # 4 AT 3R 4 HIell 72 8 3R Th 3= Il # 2 AT 3R 6 HIedl < 81 g9 AT Il 7 9 T
Jel Pl ATG=HAT AT ST B AR IWH I T g [Fabrel] Srell & Slifds d1dt © | 39 91 @) R’ widisdr 8 &
T gd oot & el 18 87

A g faw U € ve g & <1 3R o © | gavT Radaet fed & forad i 75% daR udbe sidr
B 3R AT gt SMRET 8 | iFl Rl § 9 Ua Rides &l Arg2edT g1 1T 3R S IS8Tl T[T | IfS
g W fod gae 81 O 59 91d @ @1 wilidar @ s ag <A faa aren Rigar 872

el faRy 397 & |l fem & oy wad &) Sifd 99% STRER &, Ofd avdd ¥ IR 39 T IR Il
21 g 0'5% R ¥l Wk ATHT 1 G Sird B UR & Tdd ol <dl & AT Afdd Bl I |
TR qardr & | i fel ST | 0°1% cafdd S8 I | UK & Al a1 YTl & b dbls ATgesdr AT
AT AHT I I A I B AR S G B Sird § Ig T I 2 b 9 g A 2°
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7. I8 oA & P ue gerfdere & B § ¥ 60% BIEEAT™ # WEd & iR 40% BTHErd § 78] ¥8d 8 | gaadt
¥ & R gferd #xd § & samas § B ard Bl § ¥ 30% A1 BIAEN § 781 I8 aTdl Bl §
A 20% BTET 4 A US fefaT| 9y & 31 # HSIfIeTed & Ud BTF bl ATgesdl g1 AT iR I8 Il 11
fb SO A Us el © 1 9 a1d &l F1 Yiidsedl © fd 98 B Bk 4 Y8 drell 87

8.  Ud dMI dUIl - 2000 Wher ATedahl, 4000 BR ATABI 3R 6000 ¢ dATcidhi &I 41T T | The AT,
PR ATTd TAT b dTeAd W gl 8I- &l YIfdaard A 0°01, 0°03 9 0°15 & | diffrd aafdaal 4 | v
ARG B WAl & | 99 SAfdd & IHe? aTdd 811 dl Ui w11 57

9. TP Jgfadmedl U &1 IR < A T faenmeft ar 91 gee &1 SR ST 8 AT 98 STIAA 7T @ | AT s
et &1 ued &1 IR AT 89 B UIRIEGAT 3/ 4 AT IIFAM 1 &) Widar 1/4 &1 98 AFd g4 s
faenedl & us & TR BT SITHM ST IR el IR o Bl Uil 1/ 4 8, 39 d1d &l 71 Ui & b
faermedf g &1 SR S § afe g8 =rd § fb 99 Wl Sar fean 8?

10. B B & 5% goul 3R 025% AR & aTd THha & | U Aba didi dicl Al Bl ATgesdT gl
AT & | 39 A & IBY B Bl &l YAl 87 I8 A U [ YUl oI ASeT3il Bl AT 1 B |

1. 2T IA Uh T & (e ASd # I U &1 UfoRaell # 8 | Ugel T01 ¥R Tl & Sila &l WTTIdhdTg .
06 904 8| 8 AfIRad Al ugel T SNadT & O Ud T S & UIRH 8IF &1 UTRIadr 07 © 3iR
Ife TURT ST SIddl © A1 39 a1 Bl W U1fdedr 0°3 8 | Uifdddl S ST fdb 7T SaaTe §N <l §IRT
R fdbam ITam e |

12, T PIS dod! Ub UTAT IV 8 | AT S S AT 6 BT 3 YT 8IdT & o I8 Ridd Bl a9 IR SBTeldl
2 iR fordt ) = e dxell 8 A S 1, 2, 3 AT 4 BT 3ich YT BIT & A1 98 b RYdh bl U IR IBTeAdl
2 3R g Alc &l § fb 99 R o a1 ye ur gan | afe 9 dead: e fod Ui gidl 81 1 SHd gRT
JBTl TC U WX 1, 2, 3 AT 4 U< 814 &l FAT Wbl &7

13, 52 U<l &1 U Well A Bl TS TS # ¥ U U1 @l ST & | Y gl 9 &1 9el e O 8 o g¢
@ U 21 @l T U & S Bl U1 B9 B FT UTdhdr 87

15, Qb Jef H 3 ATeT 3R 7 Predl < 8 | Tb-Ueb dxep (911 UIRRATIA & <1 QT BT Irgeedr o fbar wan
g | Ife fgdiia =l e ore ure gicl 81 dl 1 uifdesan & fob g =afia die off ot 87

16.09 ATGFPB® aX IR FUd YTRIGAT §e (Random variables and its probabil-

ity distribution )
qd H &9 ATGSH GRIETUN Bl JGRIRON T I7ds ufcras! Fafte & v & 9 4 ug g © | ufest wafte

fopelt argfeod qRleror & |l |va aRuTE! BT W< 8IdT 8 | fhll argfeod a¥etr & YR o1 JhR Fecid

3feraT THITHS B Al © |
JeTex" & e Rigd b7 SBTe & Teror § qRumm siaearate (o sierdr ue) 9w 8idT & STafe 9

P b B GRRTT H TROMH TRATHS (1 37rdr 2 37rdr 3 37Rrdr 4 37erdl 5 37Rrdl 6) U 8Idl & |
3 Aefeed Tt # W &g weTo # &9 dE R fe foviy uRem & gwgd T Bd afew sARY wf

31 ot | Hefera fodt e # g 81 oi-

() @R Rias! B BT & TR § AR B dad fdl @) e # 81 dadl § 9 6 Riawt @ fod sik ue
3 & 3 H

(i) T Ul & Ub W Bl bebl D GV H §H DHad aHl Ul R Ydbe RN & AN H 3TgH 8l Fhd o |
Iugdd gRIETo § ¥ yAd ol § SHR U U 1 & e si=iid Udids U Ueh ATy ¥t

W TFE BT B | U8 arafad v Argieed Ul & Y YR & forg f-fet ot 81 Aadh € dem gt

A geTor & gRUMEE 1R iR a=ar € ord: 39 Igfed @R ed © |

GREATST: T agfsd a) a8 Weld BIdl § [OrddT U= fbdl argfead qieror & aRemEl & aqea (@ yfaest

FAE) BIAT & T eI ariidd ARl &l W BIdT & diid U ATgIeed ok PIg vl IIKidd A U8l

IR qHAT B |
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THfaf Igfed o)l & wmar X, Y, Z snfe 9 efua faar oiran 8
TaTERYT & fo1y, U Ry Pl A aR 31 shH H IBTA S & IR0eTT TR fIaR &vd & e ufiest wfte
g

S={HHH,HHT,HTH,THH,HIT,THT,TTH, TTT}
Ife X yred fordl &1 Hedn Bl @ided Bl 81 a9 X U I1gfesd oR & a7 Gl aRumd & forg X &
A 1 geR 4 faan S e

X(HHH)=3, X(HHT)=2=X(HTH)=X(THH),

X(HTT)=1=X(THT)= X (TTH), X (TTT)=0

fewofl: v &1 ufeel 9l R U@ ¥ Siftie argleed ok aR«Iiva fhy S |ad & |
IJgfees aX < YPR @ ®id 8-
(i) fafaea argfeead ax
(i) Waa ggfeesd @)
(i) fafaea agfeesd o< At @i Agied =R a1 a1 ARG AT TUFRT ST A9 UB9T BT & 1 a8 =R fafdad
ATG(BP TR BEA & | Oii—

(@ T e # faenfeal o) Hea

(b) & gHd & UAP IS § gaor FfeAl I HEr

(¢ & Frafera | ura Rreradl &1 =

(d 5 ATt @ 4 <ol =T W Ot H W MBI T2 AT ]l B HREn Infe
(ii) Waa Frgfessd av It I aEfos = N Mieq srawra # ot 741 &1 I8 dvar § @ 98 dad
ATGeGD IR Pl & | -

(@) & @fdd o Sar

b)) X={xeR:0<x<l} anfe
feuofl: 39 creary # Irgfed =Rk | arad fafded argfes ark | & forar S|
16.10 Udh IIgfeod aX &1 YTfAHdT €< (Probability distribution of a random
variable)

fdl argfeed =oR &1 UIfiidr de 9 =R gRT U8 By TU Wil g wHl q1 g9 991 & 6Id
iRl T fdaver g1ar & | afe ve argfeed =R =1 41 x,, x,, x,,..., x, & W RSB p,, p,, ps,.... P,
& I WS AT &, qd UIABdT de 1+ GbR 81T

X=x:x x5 X.X,
P(X) :p P opsep,

e p, >0 T N p =1, i=12,.,
i=1

n

IV B 10, 89 U Riad &l ST R IS8T IR U F=rdt bl Tveam &1 UTiieedT e SiTd T & | U
e &I 1 IR SV R Ui wfaest vafe =1 &

S={HH, HT,TH,TT}
Irgfeed oR X, Ife Frdl o WRedn bl @rdd Brdl 81 a9 Y TR0 & forg X &l 719 71+1 YR 9 faan
EIGIES

X(HH)=2, X(HT)=1=X(TH), X(IT)=0
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31T 39 TXTOT H =R X gRT U8V fbu ¢ /19 H#er 0, 1 @ 2 © ! rd wiiisarg s 1/ 4,
2/491/4 8 31d: UAHdr g 8
X=x :0 1 2

P(X) : 1/4 2/4 1/4

_ 1 2 1
SEl p. E =—t—+—=1,
p, >0 a1 D; R

FACGIDES TR |
FaTETV-22. Th A1gfeed R X &l Wil e =ird faar w2

X |0[1|2]3]|4]5]|6¢6 7
P(X) |0 |k |2k |2k |3k |Kk*|2k> |Tk*+k

1 HITY
(i) k (i) P(X <6) (iii) P(X >6) (iv) P(0< X <5)

gol: (1) WRiwdr ded § o wifidarsil &1 I |ad 1 8idT & | 3l
P(X=0)+P(X=1)+P(X=2)+P(X =3)+P(X =4)+P(X =5)+P(X =6)+P(X =7)=1
= 0+k+2k+2k+3k+k7+ 27 +T7K +k =1
= 10k’+9%-1=0
a (10k=1)(k+1)=0

I 10k-1=0 [k >0]
_1
- 10
(ii) P(X<6)=P(X=0)+P(X=1)+P(X =2)+P(X =3)+P(X =4)+P(X =5)
= 0+k+2k+2k+3k+k°
= kK +8k
- (1/10)2+8(1/10):%
(iif) P(X>6)=P(X=6)+P(X=7)
= 2k*+T7k +k
= 9% +k
N 9(1/10)%1/10:%
(iv) P(0<X<5)=P(X=1)+P(X=2)+P(X=3)+P(X=4)
= k+2k+2k+3k =8k
= 8/10=4/5
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SGIEVI-23. T & 52 Tl &l b Hell-HiTd BT T3 Tl # A A9 U=l Tl 1Y 8 | Saebl BT AT b7 Uifidha
§T ST HITY |
gd: 941 {6 N9 o e # gawl &) T & X ¥ @Jad &d © | J8f X U6 Igfedd a8 ol 0, 1, 2, 3iR
3 A o bl B

. Be 4324
P(X =0) =1 gaa! < T&f 81 @1 Wifiddr= —— = ——
¢, 5525
4 48
P(X =1)=ve gaebT o &1 guR U U € @) Hifiddr= L ¢, _ 1128
52
¢, 5525
4 43 72
P(X =2)=31 3% AT TF =TT U 8 P ATfebalr = CZSZX G _
¢, 5525
4
P(X:3):€|ﬁ$‘cﬂ?wsﬁa%wﬁav—cn:5f3 L
¢, 5525

3T ATgfedd o X BT UTiddhdr e 1 BT

X 0 1 2 3
4324 | 1128 | 72 1
5525 | 5525 | 5525 | 5525

P(X)

Farever-24. 91 & Agfed g U Garadl faad | ygEe & el & X 9 S30idr ofrdl & | X & A x oA
@1 TR 1% B, ST8l & Udb 37eId 3R 8 |

0-1 ; afle x=0
kx ; afe x=13r2
P(X=x)=
k(5-x) ; 3dfe x=3a14
0 ; 3
Q) kA ST ST
() =T 9T B F gdar & b s
(@)  HH F BA & HS TS &7
(b)y I T ES UBd &7
(c)  oif¥rpaw a1 € Ued &7
gel: X &I U ar g ©
X 0 1 2 3 4

P(X) : 01 k 2k 2k k

(i) e w7 g wifydsar de § o

P(X=0)+P(X=1)+P(X =2)+P(X =3)+P(X =4)=1
Ol+k+2k+2k+k=1

= 6k =09

or k=015
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(i)

() 3riee yTfrehar
SE P(X22)=P(X=2)+P(X=3)+P(X =4)
=2k+2k+k =5k =5x015=075.

(b) 3rie yTiesdr
SE P(X =2)=2k=2x015=030.
(c) 3r¥iee yTfirehar
SEl P(X<2)=P(X=0)+P(X=1)+P(X=2)

=01+k+2k=3k+01
=01+3x015=055

IGIETv-25. Uh Ridd BI 339 YHR I fhar a7 & f Rigd R fd o &1 G¥1esT ue 8 &1 31Uetr o=
AT 5 | Al g &1 QT IR IBTAT AT 81 Al Ul @l 61 & oy uifiddr de 9 difoig |

Bd: A1 R4a® P T IBTA H U UK & &l WIS p 8| 79 ford o @l wiidieedn 3p s |

Rigds & U BT § “ford UTd =Ar” T e YTl AT URRUR 319 doit aT feeiy geAn € 3

P(H)+P(T)=1

= 3p+p=1

a1 p=1/4

o p(H)=> a p(r)=1
4 4

AT Riad &1 <1 IBTA! § Uet &) T dl X I Fefid axd &1 99 X; 0, 1 3R 2 719 T80T &R Al 2 |
P(X =0)= &I qc i< 8l 811 @I HTidebar
= g fId w819 @ gri¥ieear
— P(HH)
=P(H) P(H) {-. ST adeTor T B
3 3 9
= —X—_—=—
4 4 16
P(X =1)= t& fod iR v& ue u< 814 &) wifia

— P(HT) + P(TH)
— P(H) P(T) + P(T) P(H)

P(X =2) =3I ye ur<i 81 @I yiear

1 1 1
3ra: X &l Uifddhdr de+ ©

X 0l1]2

93] 1
PX) | =|2|—
()16816




16.11 ITgZBH dAX BT AT (Mean of a random variable)
$s FABING FHERI H fbdl Argfed oR & Ay, AfeIdT I 980D SIS Pl Thd AT A FAefud
FRAT AR BIAT 8 | T8I &H AGBP oR & WY & qR H eI Bl |

A X U A58 =R & [SFa ST /M1 x,, X, X,, ..., X, & GId YRGAN 9 py, p,,..., P, ©l
fedl argfesd Ok X & #reg &1 X &) yamen # dad § R E(x) 9 &Idd a7d 8

E(X):,uzzxz‘pi
i=1

:x1p1+x2p2+...+xnpn
31a: Toell ATgleed oR X &1 Wl =R X & GHITdd AT T ARG HATIR A1 81T & Sidid i d1
Bl IHD! TG WRIGAT | ATRT far 7 81 | ISTEN & (7Y, U UTRY bl Bl & RIET0T 3 YT 3ih &l UeTel
T ALY ST BRAT B |
T U BI B W) T ufdeel e = (1,2,3,4,5,6}
9 o X b1 Wil de e 81—
X=x : 1 2 3 4 5 6
P(x) : 1/6 1/6 1/6 1/6 1/6 1/6

3T u:E(X):inpi
SXND TP, TP X P, X Ps + X Py

=1x1/6+2x1/6+3x1/6+4x1/6+5x1/6+6x1/6

=21/6=7/2
fewofy: et 3ref I8 He1fy T8 © 6 U URY BT Bep B YT F 3fh 7 /2 U BIT & | IT 3 SR el
2 T afe 9y &1 < erafy I SBTAT S AT RIATS! T i SBTd WR 3id 7 /2 UIa 81T |

FACCID IS TR |

FETEvvl-26. A BT B U |1 BTl M1 & | Ryapl R ol &l 6¥n &l Argfeed o) X A1 8U X &l 7y
AT DI |
B: I Rydpl BT U AT SV & IRITo § Rdapl 9= ured feordi a1 v &1 /41 X 9 f%fd axd § 1 79
X; 0, 1,2 3R 3 A TBT PR AhT & |

P(X:O):P(TTT):é

3
P(X=1)=P(HTT ar TTH =1 THT)=¢

3
P(X =2)= P(HHT a1 THH & HTH)=¢

qer P(X:3):P(HHH):%

R X BT YT¥ipdr geq = 8—
X=x0 1 2 3

P(x) 1/8 3/8 3/8 1/8
WX BTAA =X =E(X)=> xp,
=0x1/8+1x3/8+2x3/8+3x1/8=12/8=3/2
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FETETv-27. AT & 52 Gl &1 U 312! UPBR A bl T3 TSel 4 ¥ 1 U SRR ARl & A1 et
ST B | Sdbl B AT BT YIfdbdl dc dT A1eg ST BTy |
Bl AT 3aDI &I W= U IgIed ok X § |
R X; 0,1 3R 2 919 U B Il & |
P(X = 0) = I Sd®! yTed 8l 819 &) wfdan
= P(ga1 -TEl 3R gl 71g)) =P (gdbT =1El) . P (3db1 -7e)
—48/52x48/52 =144/169
P(X =1)= U ST YT B4 &I UTHIHdm
= P(3aT 3R SadT T8 al Sdbl el 3R FddwT)
= P(gd®n) PEIdI &) + P(Fad! &) P(gddn)
—4/52%48/52+48/52x4/52 =24/169
P(X =2) = < sd& U<l 811 &l Yiidebar
=P (g1 3 FapI)
=P(gaa@1) P(ad)
—=4/52x4/52=1/169
TR X BT ITfipdr sed e 3—

X 0 1 2
P(X) : 144/169 24/169 1/169

=R X FI A =X=E(X)=>xp,
=0x144/169+1x24/169+2x1/169=26/169.
16.12 ATgfeB®H 4AX bI YEXYT (Variance of a random variable)

A X U ATgIeed =R & forde wurfad /Ml x,, x,, ..., x, & WId GRS A p, p,,.., p, © 99

R X BT 9ERY var(X) I o, RIS fbar S g |

o2 =var(X)= E(X - u) =3 (x,- ) p,

i=1

JEROT BT D R "+ var (X)" A fages wedrd 8|

Ox = +W = ﬂ/l_znl:(xi ~u) p,

YEROT ST N BT dbfodd G

n

var(X) =3 (%, p,

i=1

:Zn:(xf + —2,uxl.)pl.

i=1

= Z xizpi +Z /uzpi - ZZ HX,D;
i1 i=1 i=1

=>x7p, w’D p 21 x,p,
i=1 i=1 i=1
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=2 x5 p o+ (1) -20(u)
i=1

=3 xiput
i=1

2
= Z xizpi - (inpij
i=1 i=1

var(X) = E(X*)~{E(X)} wiet £(x?) :iznlepi

Sqrevviel: T = Rigd & I STl WR Ui Il &1 GReT BT YRR S1d BT § | U =1 g
) 917 SeTet & wheror 3 AT wfres wafte S={HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} 2|
AT TR X YT fordl o) 6T bl Jad dxal & | 99 X BT AM 0, 1, 2 A1 3 B |Whal & S A9Td Uiy
HHe 1/8,3/8,3/8aA11/8 %1
R X BT Uil ged 41 sRm—
X=x : 0 1 2 3
P(X) : 1/8 3/8 3/8 1/8

TR X BT Y& var (X) :E(Xz)_[E(X)]Z

o

NE E(X):inpi =D HXP, Y X Py XP,
i-1
=0x1/8+1x3/8+2x3/8+3x1/8=3/2
G E(XZ) = inzpi = x12p1 +x22p2 +x32p3 +x42p4
i=1
2(0)2x1/8+(l)2><3/8+(2)2><3/8+(3)2><1/8
=0+3/8+12/8+9/8=3
SNk var(X) = E(X?)~[E(X)T
=3—(3/2)2 =3-9/4=3/4.

TaTEYvI-28. S UTHT BT b A1 IBTAT AT & | AT X 3fh ©: YT B bl A&AT3N Dbl dd byl 8 al X

BT TEROT ST DIl |
Bl: T Ul BT TP A1 ST Ry ufoest wafte f= 8-

1,1, (1,2), (1,3), (1,4), (1,5), (1,6)

(2,1), (2,2), (2,3), (2,4), (2,5), (2,6)
(3,1), (3,2), (3,3), (3,4), (3,5), (3,6)
(4,1), (4,2), (4,3), (4,4), (4,5), (4,6)
(5,1), (5,2), (5,3), (5,4), (5,5), (5,6)
(6,1), (6,2), (6,3), (6,4), (6,5), (6,6)

[472]



X U& IIgfeed @R & Sl &1 UTHl &l Ud A1 IS8T R 3id 8 TG 63 &1 ARl &l ddd &l o
a9 X; 0, 1 3R 2 A UEU HR HHdT B |

P(X =0)="fHd ff 91 o= ofcs & urd T 81 @ wRiaar=25/36
P(X =1)=T%F 991 W 3(F & U< 81 @ WlREa=10/36
P(X =2)= <= ol WR oic Byt 81 B Wiiear=1/36

R X BT Uifdebar de e 8-

X 0 1 2
P(X) : 25/36 10/36 1/36

E(X)=>xp,=0x25/36+1x10/36+2x1/36=12/36=1/3

i=1

E(X*)=Yx2p, = (07 x25/36+(1)* x10/36+(2)* x1/36 =14/36 = 7/18

i=1

aret var(X)=E(X*)—{E(X)} :%—GJZ :1%'

FaTEvv-29. Y B: gFYUIia # A <1 At argeear (97 uferemus) oot Sl € | AT X QA e # |
oI AT Bl Fdd HIdT o | 99 X BT TEROT FTd DIFTT |
gal: 39 Rfa # X; 2,3, 4,5, 6 519 U89 X Tobal © |

2 2 2 2 2

P(X=2)=aMi Hwell § 9 a1 W& 2 81 &1 Wi
=P (Je T3 § 1 I fgia == | 2 o) a1 (e == # 2 @I fe<i == 1 3m0)
=1/6x1/5+1/6x1/5=2/30=1/15
P(X=3)=<11 wmsit § & a1 "= 3 81 & wiiearn
=P (9o 9u< H 3 ¥ H¥ a1 T o= | 3 310 A1 (UM o= | 3 79 fgdi o= / 3 9 %A 317H1)
=2/6x1/5+1/6x2/5=4/30=2/15
s uerR  P(X=4)=3/6x1/5+1/6x3/5=6/30=1/5

LRl P(X=5)=4/6x1/5+1/6x4/5=8/30=4/15
q P(X=6)=5/6x1/5+1/6x5/5=10/30=1/3
3T X BT Wik de =1 5i—

X : 2 3 4 5 6
P(X) : 1/15 2/15 1/5 4/15 1/3

X)=Yxp, =2x1/15+3x2/15+4x1/5+5x4/15+6x1/3=70/15=14/3
E(X*)=Y x'p, =(2) x1/15+(3)’ x2/15+(4)’ x1/5+(5) x4/15+(6)* x1/3
=4/15+18/15+16/5+100/15+36/3=350/15="70/3
var(X)=E(X?)—{E(X)P
=70/3—(14/3)" =70/3-196/9=14/9.
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SaTETI-30. U T ¥ 15 B & e g 14, 17, 15, 14, 21, 17, 19, 20, 16, 18, 20, 17, 16, 19 3R 20
¥ ¥ | TP BT B 39 USHR AT AT & IS B & G O Bl AT T § T I Y BT BT 3R X
Pl forar T | Agfed ok X &1 Uiidiedl de @1 87 X &1 4, YR g HFd [ded S1d $Ifoy |
& X 14, 15,16, 17,18, 19, 20 3R 21 A & &% FhaT & |

s P(X =14)=2/15, P(X=15)=1/15, P(X=16)=2/15, P(X=17)=3/15,

P(X=18)=1/15, P(X=19)=2/15 P(X=20)=3/15, P(X=21)=1/15

3Tt X 1 WTiieben de e gi—
X = 14 15 16 17 18 19 20 21
P(X) : 2/15 1/15 2/15 3/15 1/15 2/15 3/15 1/15

Xaraea =E(X) =) xp,
=14x2/15+15x1/15+16x2/154+17x3/15+18x1/15+19%x2/15+20x3/15+21x1/15
=263/15=1753

ZE(XZ):fopi
— (14)* x2/15+ (15> x1/15+(16)° x2/15+ (17)> x3/15+ (18)> x1/15+ (19)* x2/15+ (20)> x3/15+ (21)* x1/15

392 225 512 867 324 722 1200 441 4683
= S+ + + =
15 15 15 15 15 15 15 15 15

var(X)=E(X*)-{E(X)y’

4683 _(263 jz ~70245-69169 1076

15 15 225 225
1076
AG AT =+ uRRor = E=2'186
Y-1HIcll 16.4

1. o1d ooy FfaRad e dei § didr teh argied ok X & foy 9va § |
G X 0 1 2 gy x : o0 1 2
P(X) : 04 04 02 P(X) : 06 01 02

(iif) X o0 1 2 3 4

P(X) : 01 05 02 -01 03

<1 gl & JIud IuTd | fdl & |1 &l argfeed ok X A1 gU UTiiddr d ST BIfoy |
IR TR R, 16 3 Rl # Jerder el faw 7 8 | &1 WeRi & {Fabrel # WG HRl bl Gl BT i
ECSIEIRKCIININ

4. TP HAUH 4 WHa qAT 3 AT W< & | A QT & Jrgeedl Tl | ATt AT B AT BT YTl de
ST I |

5. 10 93l & <X ¥ 3 geqU Ffeyol 8139 R § A 4 a3l &1 U ufdasl argesdr Marel Sirdn & | | T
gferast # Ffeye! wxgait o de @ argfed o) X gRT el fsar Simar €1 s -

(i) X &1 e e (i) P(X <1) (i) P(X <1) (iv) P(0<X <2).
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10.
11.

12.

TH U BT 59 UBR 97T AT & b UTH IR EH AT AT 1 HATIAT T T AT b1 STU&TT G-
g1 If< 9T BT <7 IR SVTAT AT 8, 79 <1 SBTA! # gof o1t b7 Argfesds ar X AT g WfidhdT ded
I I |
U HAY H 4 FHa TAT 6 AT < © | 39 bl § ¥ IR S Irgeadl Mdblell Sl & | 9ha el &) |
&1 wiidar de1 gmd @Iy |
9Tl & U SIS Bl 9 IR IBTe R 8H1 (doublets) BT H=T &7 YRIdar g STd HIFTT |
UTHl & b T Pl IVIE Gl & | AFT AIGI8E o) X, UMl UR UTS 3ibl & AN I [eid ovar g |
TR X BT 7 ST BT |
U AR U bl b+l TR UT HAT3I BT YERY ST BIfY |
T dob H 70% el 7 B ywdrd &1 uet foran 3iR 30% el «f favie fbar | 96 4 9 vh 4ew
BI ATGERAT AT AT AR A1 X = 0, AT IH FANT TSR 7 U1 & foRer fban g1 q=m X =1, afd
AR UG & Ul § 81 99 X Pl A TAT YHROT AT BITorg |
AT & 52 Ul Bl T Hell-Af BT T TS # A 31 o1 STRIaR a7 ufoRenes & fdrel 9 & | areest
D T PI A, YERYT g A fAded= S1d B |

16.13 axATell TO&T (Bernoulli trials)

(1)

(i)
(iii)
(iv)

el argfeod WA & URIETUN &l a-lell TR ded & I d FrfelRad ol ol de &R B
Terort @ Heer e @Rfd) s anfgu

RIETV ¥ 89 Ry |

YAdh YRTYT & Jedd: &l & URUITH AWheldl AT THAdT 84 o8y |

yIP GRRTOT H fHAT gRvmd &7 wifeedt wH= Y&+ arfev |

TSRV & fIU Uh g bl 100 IR ST & YRV IR fIaR &vd 8 | I8 T 100 sReATel! gRieTort

o Rafar & Fifs 519 59 U Rigd &1 SBTAd € AT Th U & Babd @ AT BIg 3T YA H & a9 I8 b
YSRTOT HEATAT & | $91 a¥Alell IToN # I YAd YLeToT &7 aRomd A%herdl (AT Ridd & 8T 4R ford 1)
AT SABET (TS 37T & Wd H YIS BIdl & | 39 W 100 IBTAl § B Bl WIS (p) UG © | A1

B Rdd T SRR STl Wd= 9T 8d) 2 |
16.14 fg§Uq €< (Binomial distribution)

AT b ATGI6d FAN BT 1 R GARIGRT BI IS © | 3T T8 T n-aR=ilel] YISl drell TN 8, S8l Yedd

RIRTYT TS ® dUT G GNIETol  "eHdl & °fed 814 bl Aherdr (S) 9 =fed T8 811 dl hedl (F) 9
el & 2

AT U YRIETOT H HBA] &l URISBAT (p) T FHeIdT dbl WIddl (g=1-p) AR B |

T iy yTiiedT w9 § p-axAlell GOeTol drel WA § 7 WAl FT AN (11— ) B Dl UTihd]

P(X =r)=P(ra%adn).P| (n—r) 3R |
= P(SSS...8 FFF..F)
rdi¥ (p—r)dIrR
=P(S)P(S)P(S)..P(S) P(F)P(F)P(F)..P(F)
=ppp--P 4994
P(X:r):prqnfr
U8 L - I YT dTel YANT H e IR 8 H 7 AHedieil T (17 —r) IAHATRI Bl S & |

W ORI H W 7 wherard e fafert & gred @ S Wbl © e g1 g faferal | wiliedr p'q"" W
w2

3T n-IRATT TRIRTUN § 7 AhIdrsit &1 Ui
P(X:r):"c,p’q”"r; r=0,1L2,...,n W g=1-p
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N-aRATAT TRIETON dTel Udb TART § Aheraiall &1 wwer X &l ded 7 UaR o far o ¥ahdT ¢ |

X 0 1 2 r n
P(X) n Opoqn—o _n an nclplqn—l nczp2qn—2 ncrprqn—r ncnpnqn—n :ncnpn

Sugad WRiehdT g fgus ded dgard & ®@ifd "c,.q”","c,qg" ' p',..., "c,p"; (q+ p) & f&ue vaR |

IR UG 8 | Bl n 9 p Urdel © i n T p & A1 S 814 R Yl WIidbar d& Pl iTd {BaT ST bl @ |
U p-aATelT YTl T Ui NIeToT § Hhardl &1 TR p arel f§us §e &1 B(n, p) ¥ ad fdan
ST B |

n n

fewgofl: ZP(X = r) = Z nCrprqnfr

=0 r=0

1 _n-1

="C,p’q" +"C,p'q" " +..+"C,p"q" " =(q+ p) =1.
A CIR AU

FETETU-31. YTl & Udb SiTS Bl 7 IR Bl AT & | IS Il IR UTST 3feh! T AT 7 BT AHAd! HIHT ST T T
PRI
(i) B FBerar 81 (i) B AhAdN (iil) P9 ¥ H9 & AhaAany  (iv) 3MfHad B Fhadg
: AT UL & UHh OIS Bl Uh dR Bhe IR Tl TR U il & AN B 7 B B WG p B 9
p=6/36=1/6
[ ol o= UTT il &7 ART 7 9 B Rl 3 Wb 2]

(1,6),(2,5),(3,4),(4,3),(52),(6,1)

g=1-p=1-1/6=5/6

AT 9T & U SIS B 7 Beb 8§ Ahorareil I |l & X I fFofid a3d 21

@ X UEdln=7 M p=1/6 Aed & f&u< R 39 IR ¥ © fb

P(X=r)="c (1/6) (5/6)"; r=0,1,23,4,56,7
(i) P (¥ e T8N =P(X =0)
(60
6) \6 6
(i) P (@ whaan) =P(X =6)

6 7-6
e (L) (2) 23
\6)\6 6

(i) P (% W H9 © Wha) = P (X 26)




