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Discrete Probability Distribution
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- Random Variable and Probability Distribution
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Random Variable
M3 5o 2 IWIREAI SCAHCE %0 A0 [T (AR 519 | U8 Bl NPTled (o [ We e

A | PCGE FN AR, FWRAT SCAH(D IO WME IBRARE MRAFEADF HoIh(Pe o 27 (M9 5P
(Random variable) | FTYIF®3 (M9 oI X BIRT AR G FWIINICS P(X) QI AP F1 T | (FINF—

G5 QRTI4TN0 03 OF (0 (2T (H) TS T[T X AT 2 F[1 T X HoCR PTR I
x =1 (H =1 8 o)

@R X = 0 (T Y= favz %)

qUHE X -7 AfSB T (zw BI TR p(X) = %ml
TIETeT, A9 51 7 4A0 20 A | (d) ffo=ey 551 (Discrete Random variable) @3k () S<ift&s (v

1% (Continuous Random variable) |

faftrsy < 557 (Discrete Random variable) § (3 ¢S 5eICd WPTR #7717 fifbeg ATF (1R TR bt
fafoey tna 5oTe <=1 =31 | ifze] W9 Do AT W2 @ 52is W AF YR 9T 59 W [eARics @36
e Rl et 4 T | @

GG T et s Head TR SRS X TR 00 41 20T, (2 B TR p(X) :% A |

GTRE X Zo ey (7l 5573 |

wfifosy v 5@ (Continuous Random variable) 8 (3 THA 5eICA TPTIR SI€bRe ATF (18 (M9 Gl
wf4fbes (M3 5T 9511 W | WfoRe (v BICRA (IN AJRF WA ey a1 IR A 901 99 [ediee @i e
RS el =1 I A |

s -

M x GG 9 5oTe 2,

R X-9F W 0< x<1-97 T S I,

OIRCE, X-GF (P ToF W T T I A1 | FTCA, x-9F ToF FWRANS (T A IW AN | GOHC@ X-F
SRy (M 557 BT 23 |

DI ‘ﬂéT—Qo



PR AR

I /T

Probability Distribution

T x @5 [iveg 557 2 @R x-97 [S7 T x4, Xa, .. ... X497 REAATS TR TG

P1, Py, ... ... Py B @R Py+Pot...... +Py = 1 T, ©F OIF x-47 TR 9507 (Probability Distribution)
T 27 | =9 GRE x voeaa TRl [ (Rt =278

X X1 X2 Xn
P(x) P(x1) P(x2) e e e | P(Xn)

G AT KT
Theoratical Probability Distribution
@ @I 5o TR Ry wiifeifies afcas M=y e w31 =7 St ©@i M-I R 0T | T beteat
gfe o aff g2 «=ees 72:
. fRfoeg @<= =T (Discrete Probability Distribution):
fifbes O 5o1Ca ©GR BRI RyiR fRifvee TRl R | (o: @it RayiT @ ¢y KT |
¥, wfors I {1 (Continuous Probability Distribution)
bRy (M9 5Cd g IR [eyP1e S<fvegy =T [T | @ #Affire [y ¢ Tare
=511 |

/Gy et

@ T HICA SPTR AR W<ifoeg e (@Iear g #fRkpiea w1t e a=el 3eq ©its [ifvey i
51 30 | bRy o beicee WeTR o [WWE TeRer At ar [WiE wieaw e s oo
I | TR (@I [fozg i 5o 2ffSfb e W3R SItva TBRAIGS [Re™ e @ AKaes
THAGPE T T OIE AT [T 6T | <oy (A9 5eRd WePTE Gio Mg IR AT Al
e [N e WM seRer et a1 T =
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Binomial Distribution

SRy

q AT T -

o oA R el 49 @ JITF TS LTS AR

o ool RANIER 1% fefa Face “a;

o ool AT (oS el TS AR |
fe=it 5T (Binomial Distribution)
&I siferefim Jacob Bernoulli &=t R TelRe S | S TPIa #7 dav© AT ©F AT &< Arc.
Conjectandi (S ©f &FIf* & | (FIF 2R AR TN AT | TA— FFero! 8 [erel | Frawea
TRAJT Vo GF TN XA, (I HFTOA (W8 IRAYS WCHF TSR I MR e e @ Reyey Az 7=
St faomt eyt 36 |
T (I GG GG o1 GOR AR p G2 @ oIS T GO AR ¢ T SIRC n AL GG NP
@ TG x I THR WRAT, P(x) ="c, pqy [x=0,1,2, ..n]

X =930 &Ry MK 551 1 AT 2T N FF,
P(x) X~ T SCAFF

EIGERII] p = IO B[ q = [AFeToR BE=T
Wmmﬁw (Properties or Conditions of Binomial Distribution)
>, fasmt Reyer wslh e vetcra &Rt Reyer
2. e s M ar= 0. 1, 2, .. ... ,ni
o, wyeT Bx Grcem s WS |
8. eyt B3 Greretet *fe== 7181 |
¢. @feqIR (B T WAl (p) ¢ fFeTor WA () HARAeS AT |
b, el REER T TBRAR @ 9 | SR ATl 8 EeTo MWREF I8 9F =q (p+q=1) |
q. feol fRepieTe 72l =i axi@e n e p (w14 q)
. et Ba o (p) = np
5. fymhe cenrs (02) = npq ¢ #fEfre a4 (o) =,/npq
vo. fasivl REIR T (SRS Sl I@ |
». Piba fFwers (B1) = %

I p=q =, SR [K@Eh gaw R

I p < =, o e 6« gs e,

I p > =, oI [P dergs e =3 |
3. ereifoa sprereT (B2) = 3+1Tz?

T Br = 3 =W, o0 /@yl 78w I,

T B> 3 =, ord [ermis =ifs o5,

M B2 < 3 =, o3 AP = fs ot =3 |

2T/RG-2 BT-2
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38. AW «T RIET BB A 39 IT Wi N — ~ G2 TSR TR 47 I wefe p— 0 T, O
Rt fepeT eoien e siefes =3 |

S¢. I @R Rt (5B A2 Y9 I8 WL 1 — 00 @I AFTOR TR @ e TR & TN
w2ie p = q =, O3 faritt ey +ififire [t w=isfie =3 |

fermr Rerew Iv=w

Uses of Binomial Distribution

F. (@ AR GRS 1 TRy T AR @2 et 929 F60 AW |

¥, g RemeT (@we: ¢ ¢ »fafire [ReyeT) Sere faomt et <ze =31 |
. (RID TR (@ APATS 612 FCo W2 [ReAPT g = |

9. oRERF e [yt e 3 [y aage =3 |

6. IR ©g fofeP TEHT AT W [ReeT GI=1T a0 7 |

e e 8 ¢ (owrs T

Determination of Mean and Variance of Binomial Distribution

feeit e sig ff:
WA I, X G0 @A 5% T RIS p e g

S BRE! W, P(x) = "¢, p*q™; [x=0,1,2,...n]
BEIR0F G E(x) =0T E(X) Al

n

= Z X.p(X)

x=0
=0P(0)+1P (L) +2P(2)+..cccoivinin., +n.P (n)
=0+1.n_p'q™t +2.n, p?Q"Z+ ... ... +n.n, pg""

= 0+npg™? +2. mi—l 202+ ... +nlphl [ q°=1]

=npg"™! +n (n-1) p?q™? + ... ... +n.p"

=np [q"! +(n-1) pg™? + ... ... +p"Y
=np [q"'+ (n-1), "D p+ ... .. +p™

=np (q+p)™* =g g™+ (n—1), gD p+ L+ pri= ()™
=np ()™ (=g q +p = 1]

= np

= QIR MRAJT x TSR TI!

. Teo R 1T 31 gonf*e T = SR TR x AP FBET

3TEG-2 -0
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fesmt e cowies e
(SR V(X) Tl 62 =E (X — {EX) P
= E{x(x-1) + x} - (np)? [@t=yg 1% E(x) = np]

= E{X (x-1)} + E(X) - n?p?
= E {X (x-1)} + np-n?p?
@3 E{x (x-1)}
=Y X(x-1) p(x)
x=0

= 0(0-1) P (0) + 1(1-1) P (1) + 2(2-1) P (2) + 3(3-1) P (3) + -------=rmn=m- +n(n-1) P (n)
= 0+0+2.1n,_p*q™? +3.2n_ p*q™d + ... ... +n(n-1).n, p"g™"

=2.1. Mzrl_ll) p%q"? +3.2 mns_igq_a p3grd + ... .. +n(n-1).1.p".1 [ g°=1]

=n(n-1)p?g"2 + n(n-1)(n-2) p> "3 + ... ... +n(n-1) p"

=n(n-1)p? [q"* + (n-2)p g™ + ... ... + p"7]
=n(n-1)p? [q"*+ (n-2),, P pt .+ pM

= n(n-1)p? (q+p)™? [@e=zg g2+ (n—2), g2 p+ +p™2= (q+p)™?
= n(n-1)p? (1)™? [@zop+q=1]

=n(n-1)p? .1

= (n?-n)p?

= n2p2-np?

2. V(X) = n?p?—np?+ np—n?p?
=np (1-p)
= npg = GIRAITETR FRAT x HFTOR YR x [EeTorR FG_AT
. faoal RETeR (WS = GRIER RN x AFToR MR x eToR FBE=1

/o7 e

72f% afrsfam Jacob Bernoulli fasil a7t TBRE a1 dad© AT OF Tl &IFCS Arc.
Conjectandi (& faolt RERT SIS T | @ AHE TR T A0H | T AFT0! 8
ool | GRICR TRAT Wo 7 I F(A, (I AFToR NS TAF [T TR LA AR e
I @ RO AN IR O oot Kyt e |
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Theorem, Problems and Solutions of Binomial Distribution

SRy

Q A T -
o TRomY Ry TS ooy AN FCO AE;
o TRoml [REIPT TIPS TP TG FACS AR |
&Rt Reiem <o oty

Some Theorems of Binomial Distribution
o T @, et R e W @t & (3) |

=g Y e, pg™ =1
x=0
Qe T T, X G vl bere T RIS nep

S BRE! W, P(x) = "¢, p*q™; [x=0,1,2,...,n @R p+q=1]

n
Q< , T IR QAT = ) P(X)

x=0

= P(0)+ P(1)+P(2)+ P(3)+--------- +n
=n, qun-O + n, plqn-l + n,, pzqn-z + + . pnqn_n

=11q9"+ n, plg™t + n, P22+ .. ... +1.p".1 [ q0=1]
=q"+n, q*'p+n, g%+ ... .. +p"

=(g+p)" [*og"+n, qip+ n,, Q2%+ ... ... " = (q+p)T]
=(1)" [ g+p=1]

=1

R, et R 108 TR @ 9 | (2fIs)

2 I @, oA [Rew 9w, (ewike Seer 99 | 9 np > npg
Q3 M I, X G0 @A Hore I ARIffo n 8 p @R p+ =1
ST St fgot fRee™ 9% E(x) = np............. (i)
@GR BMIRF V(X) = npq
V(x) =np (1-p) =g g=1- p]
V(X) =np - np?
V(X) = E(x) - np? [(i) 72 TR 7CS AR
ar, E(X) =V(x)+ np?
8 feeit /RAeW™ ¢%@, n> 193 p> 0 I np?> 0
E(X) =V(X)+ 4=Tg 73
- E(X) > V(X)
SR ot RATR T (SRS Sl JC | (Awfre)

3TEG-2 BT-2¢
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Problems and Solutions of Binomial Distribution

A @ S afovia =te tiabad fofere soff w3y W&o w41 =711 I 0% 73y @o7d =

NG

3. 05 oft 75 @ 2ea™ R Fo2

4. of67 T 77y @foeef 29T IR Fo?

1. oft A1 O I 7y @o=T e W F©?

9. ofbq wfs g3y @io)d 263 WA Fo2

6. oft A1 ©F @@ 73y @fo7d ReAH TR T2

FAI: (3T MR-
BRI 74T (n) = 10, @521 GTara WRAT = 20% = 0.20 .. @GR Hryd IR = 1-0.20=0.80
@3, SeTeT (p) = 0.20 =Tt () = 0.80

3. 155 3 gay @l zeam BT p(x=3)= 10,, (0.20)° (0.80)** = 0.2013

4. 3fbq 3% 73y @food 26 FWRAT p(x < 3)

=P(x=0)+P(x=1) + P(x=2)

= 10,,(0.20)°(0.80)1*° + 10,, (0.20)* (0.80)™>* + 10, (0.20)? (0.80)1°2

=0.1074 + 0.2684 + 0.3020

=0.6778

1. 3 1 o N gy @S 2@ T p(x < 3)

=P(x=0)+P(x=1)+P(x=2) + P(x =3)

= 10,,(0.20)°(0.80)** + 10, (0.20)* (0.80)*** + 10, (0.20)* (0.80)12* 10, (0.20)° (0.80)***
=0.1074 + 0.2684 + 0.3020+0.2013

=0.8791
9. 37 oy @7 =g W= p(x > 3)
=1-P ((x <3)

=1-[P(x=0) + P(x=1) + P(x = 2) + P(x = 3)]
=1-[10,,(0.20)° (0.80)1° + 10, (0.20)* (0.80)***+ 10,, (0.20)> (0.80)'*%+10,, (0.20)° (0.80)*?
=1-10.1074 + 0.2684 + 0.3020+0.2013]

=1-0.8791

=0.1209

6. 36 A1 O @A @oo| 2eTR IWRAT p(x > 3)
=1-P ((x < 3)

=1-[P(x = 0) + P(x = 1) + P(x = 2)]
=1-[10,, (0.20)° (0.80)1*° + 10_, (0.20)" (0.80)1%1 + 10_, (0.20)? (0.80)1*2

=1-[0.1074 + 0.2684 + 0.3020]
=1-0.6778
=0.3222

/Gy  seerewt

o @A RWITR 7T (SWRS A 9T |
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Poisson Distribution

SRy

Q S T SA-
o o] RTo T, 43 8 T TS oRITS SARCA;
o 1] RETeoW 1w fefar Face “iaE;
o ¥ R (ovRS e Face “I1=ea |

ooy et

Poisson Distribution

AP ofrsfm Simon Danis Poisson BV *[SAITS (Sb-oq JBCH) @2 [P A@E I | ©F

TP 92 REAER TS0 T4 =7 0P [ReeT | T2 FRITET R2AT 49 I (n > 50), 10 TR 4F

(=T (p < 0.10) IR np < 5 T G4 [GoAT Ryt ¢y Repier weorefs =7 |

e "m*
X!

@ 930 [ivRy M7 51, X G RN SCAFF, p(X) = (& P [T @F BT SO A0 |

T oM R fWare [arpies oo eyt 3ee |
QT X = fifteg 77 v

p(X) =X G IR ACFP

m =P ReR e A1 euRs

Properties of Poisson Distribution

>, 0T et s fafee Bettara sSR! et |

3. e s M ' 0,1, 2, ... ., o |

©. (0] AT 3TT8 TBRAR (@9 G |

8. =iz #faffe m

¢. e o sffifer e sdie m (AfRfifs) |
v, Reha vk AfRffes Tom s m (ARERS) |

q. frermia =iffie T34 (o) = Vm |
b, ﬁﬂﬂ’iﬁ?fﬁ’iﬁiﬂ@(ﬁl)=%l

5. Remba sprTet (B,) =3+% |

So. 72f5 TR ¢9P] 5T @IIeT GG F1-I ¢9P] 576 =S |
5. T FRICER T2 YF T (n > 50), TFeTOR TR 47 (5 (p < 0.10) IR np < 5 T O fgomr
=517 ¢ R0t hiiefene =2 | G t@ np=m =3 |

BTf5-2 *B1-4
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Uses of Poisson Distribution

(@ e JRF o ¢ Y (W 5T AT LoF] 5oMea SNSOIPE (37 e 5enerd IR fwefeay (ot faep

(R =T |

Ttz Seasls Sviead (rar == :

T, (P S &S or BT IR IR e |

<, (@ IR efofve Aee (6% 26T TR 667 |

o, I NG GRcE 03 afs NG GRcee Fem s f ey |

q. (I 10T Ao I=g TG TOrapIarg IR fefd |
o Rew 1w 8 (ewrs T

Determination of Mean and Variance of Poisson Distribution

T B, X GG 9P 7o1@ 9 AN m

. S AT, P(x) = S X=0,1,2, oo 0
BEIR0F G E(x) =0T E(X) Al
= Z X. p(X)
x=0
=0.P(0)+1.P (1) +2.P (2) +3.P (3) +--------- + o0
-m ;0 —-m a1 —-M A~ 2 -m .~ 3
=0.em+1em+zem+3em+ ....................... + o
o jl] 2! 3
0 1 2 3
(o.m_+1.m_+z.m_+3.m_ ............... mJ
ot 1 2! 3
=e’m(0+m+m2+m3 .............. +oo)
=e™™m (1+m+m2+ .............. +oo)
2
=e"me" ['.‘1+m—+m—+.................oo:em]
il 2!
=me™m
=me°
=m1l [ e¥=1]
=m

. 0P R/ @ E(x) A p=m

9P RO (WIS V(x) 3T 62
=E (x°) - {E()}
= E {X(x-1) + x} - m?
= E {X(x-1)} +E(x) - m?
= E{X(x-1)} + m-m? [ZY T, E(x) = m]



PR AR

@A E{x(x-1)}

= i X(x-1) P(x)
x=0

= 0(0-1) P (0) + 1(1-1) P (1) + 2(2-1) P (2) + 3(3-1) P (3) + 4(4-1) P (4) ~----nnnnrnnev + 00
—M A~ 2 -m~a3 -m 4
=0+0+2><1€ m +3><2e m +4><3><2e AL +00
M2 -m .3 -m .4
=21 &M 430 &M g & ™ o o0
2x1 3x2x1 4x3x2!
e™m?® e ™m’
e "m? + + F oo +00
il 2
2
e m2a+ e +0)
il 2!
m 2
= e "m?em [l —F—F i, +oo=eM
1 2!
=m?e™m
—m? e
=m’1[e’=1]
= m2
. 0o R (owies V(x) 3T 62
=m?+m-m?
=m
&Rt e ¢y et wetes

The Poisson Approximation to the Binomial Distribution

I GRIGTR RAT 4T I@ (n > 50), FFTOR TWRAT 47 @G (p < 0.10) TR np < 5 T O oo [y
o et weefers =3 |
@9 : n = 100, p = 0.04 == np = 100x0.04 = 4 T | GTF fasiat Kyt Coh] [Reyiest seiefas =3 |

o7 e

T sifesfim Simon Danis Poisson BV *SAIte (Sb-0q JIBMH) @R [{eyeT W@ I | ©F
PR @2 RAER TN T4 =7 0P [Pt | 79 FRICR AT 39 I (n > 50), T
ST 4 (®I5 (p < 0.10) € np < 5 T O fagoi@t f{eyey ¢oby fmiest sirefas =3 |

TG-2 BT->
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Theorem, Problems and Solutions of Poisson Distribution

SRy

Q oy I -
o o] REyPT IHfES Totsimy efNe FCS AR
o 0oP] RAyPT ITATFS AP TN FACS AR |

oo o™ oo Sosimy
Some Theorems of Poisson Distribution
N T (@, 0P RO 78 TRAIT @ ¢ (3) |

e iexzn =1
x=0 -
AT T I, X G5 (9P o I IS m

e "m*

. SR SCoFFF, P(X) =

QT , T IS @9 = P(X)
x=0

= P(0)+ P(1)+P(2)+ P(3)+--------- + o0
e™® e™m' e™m® e™m’
= + + + -+ 00
o! il 2! 3l
mO ml 2 3
=e™" [— — t—+—F i, + ooJ
o il 2! 3
m2 3
=em(l+—+—+— ................. +ooj
i 2 3
2
=eme™[ RIS L +o00=e™M]
12
= e-m+m
a0
1[e0=1]

e, P R 9T IR Q@FeT @ | (2Nfo)

BRI
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Problems and Solutions of Poisson Distribution

THIRRe-3 (P IR 2fS TOR AP 41 e wRyT of | J1 ¢ohy [y G w6t |
T QAT GG AT SAF FAR A 62
Y. @ I FEGT I MG A T AR T2
. @ A FAACF Y3T AT oAF S TR F6?

STIYI: (T A7, &S THIT AIF Fa1 S 32T = of6
QT , 0o [ierie Rffs, m=3

. @ A GG AT 21 T TR,
e33
P(x=1) = 7
=0.1494
<, & A0 75T I MG ARF T TWREAT,
P(x<2) = p(x=0) + p(x=1)
-3n10 -3nl
_€ 3 G 3
] l
= 0.0498+01494
=0.1992

o, @ T V25T T ATt A T A,

P(x>2) = 1- p(x<2)

=1-[p(x=0) + (x=1)]
-3n0 -3nl

_1 [e 3 L8 3 ]
0] u

=1-[0.0498+01494]

=1-0.1992

=0.8008

/Gy  serewt

o (0] RETIOW 8 TBRAR (@I G |
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3. foommt e s o |

o, faomt fRemem e fada s |

8. Teoit fReyeom omies foefar o7 |

¢. &N FFE (@, et RTIeR I8 TWRARK @FT ¢ |

Y. AN FFEA (@, oo RWCR TG, (SWRF S 9 |

q, (P S AfSB =0e iava fofers oft 7y e 41 =1 | aW 20 % G35 @b = or=e-

3. 5% oft 73y @foof =ea™ TR Fo7 4. 67 I 77y @o7f AT WA Fo? o, ot A ©F
I 5 @ioo)d 26 WA Fo? 4. ofta WKF 7y @ioeld 26 WA Fo? 6. oft A O @AW
735 @57 26T TR Fo?

P R skl e | @7 CAETetE fo7g e |

. 00 TR e o |
d0.
o,
5,
>,
58,

Ry e og fada =+ |

0oF] TR (v faeda e |

L et eyt ¢y R ifers =2

I TP (@, 0P RO 7@ TR @ @ () |

(I GENRT S TR ARE T ST 2T o5 | 27 ¢y [ o 5T | 5. @ T @B Mt A
AR WA F62 4. @ AN Y267 T AT AE TR MR F©2 o, & T FAACTE 735 M A
I B F02?
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