
=>  r’;(t) = - mP,  (t) + mP,(r)

zz > Pi (t, -- mP,(t)  -t me-‘“’ : ‘.’  F’,(t) =: c-“’

jlln Differential  Equation of Order 1 degree 1 *  *

P”(l)  =
(mt)“c-‘“’

. . . .
3n!

.A a
sawlo

(mt)Y””Pr(t) =  __--  , x = 0, 1, 2,...
X !

%w” A = mt

= >

Ld
uwla

A?-”
I’=(t)  = __

X !
;x  = 0,1,2,

e ~“e’l‘dx)  : __
X !

; x  = 0, 1, 2,...
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= (;)(;)“(,  +t)‘-=;h=t/n

n ! __ (1 - A/n)A ==
x! (n-x)! nr ( 1  - l/n)

A== n(n-  l)(n-2)  . . . (n-x+ l)(n-x)! (1 - A/n)
n.n.n....n(n-x)! x! (1 - A/n)

= l(1 -I/n) (1 -2/n) . . . (1 - x - l- ) A* (1 - A/n)-
n x! (1 - Un)

,t
FlJQM JiJnm 1 _ (, - $)(1 - k) . . . (1 - x - ’ ) kL/A (I - *‘w =

n x! (1 - A/n) x !
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0 “.‘(O 7,’
t ’
P,lll
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Poisson distriburion  P(V).

Y

M,(t)  = e”@  I), E(X) = V(X) = A

l7cppj’ ‘.‘f,(x)  = ?I: ;x=o,1,2 ,...
x!

E(X) = V(X) = I

1 2 8 ST 312





= 1 _ z eeo,y;.2)
x=3

=  1  - .0011485

= .9988515
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I em”-: (0.2)
lz -

x-0 x!

:= 1  - ,f, ‘:!$% =  1 - .0175231

:z .9824769
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e- “5 (.735)”
Pr(X=O) = -__- z

O!

=> 2,h-”  = i2e-” :

= > I = 2

&& Pr(X = 1 WYfl2) = Pr (X = 1) + Pr (X = 2)

C’2’ e-‘2’
l! 2!

= 4e-”

= 4(1.1353)

= .5413

132 ST 412



Pr(x<lS)  = t - = .10486
x-0 x!

bhib&wain  X ry Poisson (A)  TWJQl&JieJw~Wij  4.9 => Y w Poisson (lOA)

=>  * = Pr (Y > k 1 h = A,,)

= Pr(F
e -loi  (lonp

y=k+l Y!
I A = w

0.05 = Pr (,=z+, 5?? ) MsfQ  .95 = Pr  ( S 7)
Y? y=o

ST 412 133
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6/10 = 6/(g)  =
(;I  (T) (3) (jr&=

(;I ($1
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E(X) N - n= n G bba: V(X)  = n { F __

N - l

IGX - I= y =>x = 1+ ‘y

N y-0
N - l

( 1n - l

k 1 n-1= ll-

N (;I:)
,?I” ( kyl I( ny,  )

aa@i  ‘: m  a,~~(i)(m~i)  = (‘l:lb)

1=>  E ( X )  = n .k-

N( ;?I;,

(N-1
n - l )

k= n.-
N

1 a a  a-l a&-I)  a-2
(b)  =  ;(b-,)  =  b(b-,)(b-2) = = a(a-1)  ( a - 2 )  (a-r) a - r - 1

b(b-I)(b-2) .,.  (b--T)(b-r-l)

ST 412
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V(X) =  E(X(X-1))  +  E ( X ) - ( E ( X ) ) ’  ’

E (X(X - 1))  = ,to x (x - 1)

(;J

k k-l
=  x~ox(x-l)-  .  -

n.n-  1

X x - l N N - 1 N - 2
( 1n - 2

=>  E  (X(X-  1))  =
k(k- 1) n(n-  1)

N(N - 1)

k ( k - l ) n ( n - 1 )  1
= . - .

N ( N - 1 )  ( N - 2 )
(;I,“)

n - 2

k ( k - 1 )  n ( n - 1 )
=

N(N - 1)

Qi&  V (X) = E (X(X- 1)) + E (X) - (E(X))’

=
k(k- 1) n(n-  1) + “_k  _ gk’

N(N-  1) N ‘N*

=-yj  ( Nkn-Nk-Nn;y;f;)-N-Nkn+nk  I

n k  ( N - k )  ( N - n )= -.
N N(N- 1)

k  N - k  N - n= n.-.-.-
N N N - l
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LgjZ V(X) =” .!! .N-Lk.NE!
N N N-l

L(x)  =
(y3 (“N_qX)

c;,

;x=O,1,2  ,...,  n

mn fx(x)  =
(y? ( “YX)

(f,

ST 412 1 3 9



=> fX (x) =
Np! Nq! n! (N-n)!

x! (Np-x)! (n-x)! (Nq-n+x)! N!

Np(Np-  1) . . . (Np-x+  l)! Nq(Nq-1) . . . (Nq-n+x+l)=
x ! (n-x)!

. n !
N(N- 1) . . . (N-n+ 1)

n ! Np(Np-  1) . . . (Np-x+l)Nq(Nq-1) . . . (Nq-n+x+l)
=

x! (n-x)! N(N- 1) . . . (N-n+ 1)

= (i,  P(P-i)  (P-i) cp--$  . . . (P-Y) q(q-A)  . . . (q- n-;-l  )

L /\V V /

x LvlOBJ (n-x) bYlOU
,

lim
,,,Mx)  = (;)P”q”-”
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Pr (X = 2) = (!J)  (0.05)2 (.95)r

= .0746348
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A = np

= 10  (.05)

= 0.5

=> Pr (x=2) =
e-o.a  (O.S)I

2!

= 0.075816
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2
(

10
1

P (X=0) (0) 2 2! lo! 90= zz l.lO! - - = - =: .682
8!2! 121 132

1 5 1 5
P (X=0) ‘O)(l) ~ - (0)(1) 5 5 25= = - - = - = ,693

6 2 4

n6v.p~  3
(1) (O)(l)

P(X=O) = -- , -

(7,  ($
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’ Mutually Exclusive

1 4 4 ST 412



= > Pr (X, = x,)  = jlyn,) P:’ (1  ~ PI)” ”

=> Pr(A,I&)  = Pr(A,  n A,) = Pr(&&)

Pr(A,) Pr(Ad

Mi A,C  A, LLR” A, f’  A, = A,

Pr(A&,)  = Pr(A,) = p2

Pr(A,)  = 1 - Pr(A,) = 1 ~ p,

Pr(&&) P2Pr(A,IAI)  =  -~  =  ___
Pr(Ti,) 1 ~ PI

&&A Pr(X.,  = x2/X,  = x , )  = (n-x1
x2  )(

P, )” (1 -
1 - PI

, plpL )“-=L-=l

=> Pr(X, = x,).Pr(X, = x21X1  = x,)

z ( ;,  )P;‘(l  - PI)“.“’

.(
n x2x1 )( p2  )x2(1

1 - PI
P2 )n-r,-z2

1  - PI

n !=
x,!x,!(n  - x, - x,)!

p;‘.p;2(1  - p, - p2)“-“‘-‘2

ST 412



Pr(X,  = x,).Pr(X,  = x,1x,  = x,).Pr(X,  = x,(X1 = x,,  x* = Xl)

. ..Pr(X+.  = x*e,IxI  = x,,  x, = x2,  . ..( x,-, = x*-z)

n !=
xI!xI!...x+,!(n  - x1 - x2 - . . . - xl-,)!

p;‘p;‘...p;l;’  (1  - p, - p2  - . . . - p*.,)‘“-’

=> Pr(X,  = x,)Pr(X,  = xl/X, = x,).Pr(X,  = x,1X,  = x,,  X, = x,)...Pr(X, = xI]

x, = x1,  x, = x2,  . . . . x,.,  = XI.,)

n !=
XI!xI!...x*-xn  - x, - x* - . . . - x*-d!

pyp;‘... p:l;‘(l - PI - p1 - .*.  - p*_,y  1

G%ifu f(X,,Xz  (...,  X,) z? n ! *I ‘2 “k I Sk- -  P ,  P, ... p,.;  P,
X,!X~!...X~.,!XX!

. . . . . . . ...(2)
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=> fx(x)  = n !
X,!(Il  - x , ) !

p;’ K“’

zz ( n ) p;‘(l  - PI)‘-”
x1
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fx,.x,,x,h  x2, x3) =
n !

x,!x,!x,!
(0.2)‘1(0.3)‘2(0.5)‘3

?I.  n = 60, P, = 0.2, pz  = 0.3, p3  = 0.5

= > Pr(X,  = 10, X,  = 10, x,  = 40)
60!=

lo! 10!40!
(0.2)‘“(0.3)‘“(0.5)4

E(X,)  = np. ; i = 1, 2, . . . . k

E(X,)  =  n p ,  =  60(0.2)  =  1 2

E(X,)  = np, = 60(0.3)  = 18

E(X,)  = np, = 60(0.5)  = 30

I&-&  VIlWh~ULl~~~l3tluu~~~  60 ~uk&Wi%a$hiu  1 2  &U&a~al  18 Q1”Mf&X~d

lpb’y119~99  3 0  G-4
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q*  0

XiIll ainn$iia0hmm  n

P I = WY,),  PZ  = f&i),  ~3 = 1 - F(yi)

x,  = i - l ( x2  =  1 , x3  = n - i

= > f,Jy.)  = Pr(X, = i - 1, X, = 1, X, = n - i)

n !
= (i - l)!i!(n - i)!

{F(Y,))‘-’  (1 - F(y  J}“-i  WY.)

n !
= (i - I)!(n  - i)!

{F(Y.)}‘-’  (1 - F(y,)}“-’  f&J  ; - 03  < yi  < ~0

Gi

f,lfYl)  = ? blat  fY”(Y.)  = ?

i = 1

= nil - F(y,))“-‘fdy,);  -~<y,<O”

lps” i = n
.,

= > fY”CY.)  =
n!

(n - l)!(n - n)!
{F(y.)}““  (1 - F(y.)}“-”  fdy.) ,

ST 412 149







,tz
RJUU fx(x)  = JI eT . ae-“‘dt

= (*+')(At\t)'  dt

ai!  (A + a)t = u ~J6i-b  t = u/Q  + a) ; dt = -1
du

A+ff

=> fx(x)  = -E- (
Ii-a

&y.  i Ihe‘“vdu

q=l-0 A ' (A  + 4
a+A

= __  , E(X) = q/p = U/a  Lb%  V(X) = q/p’ = A -
Cl+A a

fJx) = O.l 5
5 + 0.1 ( 5  +  0.c)

; x=0,1,2,..
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= P’ J;~+..le-‘Y+l~‘dv
x!(r - l)!

a-M (p+l)v=y &lfu
1 1,,= ~ .y dv=  ~

I.c+l cc+ 1
dy

.

=> ,,” W M4 dv  = x!(r ” l)! (~ +l  1)“,  ,,” r”-’ e’dy

If T(x  + r)E
x ! ( r  - l)! (p + 1)“’

z p’(x  + r - l)!- -
x!(r - l)!(p  +  l)qp +  1 ) ’

= (x+r-l)!  ,. N 1
x!(r - l)! (II + 1)’  (P + 1)

=> f&o  = (X+~-l)(J!-).(&
P’+ 1

)‘; x=0,1,2,...
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f&) = --i A(it)“e-” e-yv+’

u=. r(u  + 1) (U  + 111

f,(t) = Ae-*‘-” g w”~+l
u=o  T(u  + 2)u!

; t > o3
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t
0 t T

=>

= >

=>

Pr(T  > t) = e”‘(lt)o  = e-~l  : t ao,
O!

1 - Pr(T6 t) = e-“’

1 - Fdt) = e-“’

= > F&) = Pr(T < t) = 1 - e-*’

d- F,(t) =
dt

$ (1 - ema)

f&) = Aem*’ : t>o

1 5 8 ST 412
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,
0 to t X

F x,xx,(t) = Pr(X  Q t/x  > to)

= Pr(X  6 t)  n (X > to)

Pr(X  > tO)

Pr(t,  < X < t)= ‘.. t > to
Pr(X  > to)

zz FAtI  ,-  F&l

1 - F&o)

=> d Fx,x>t.(t) = i
d t

(1 - e n(,-td)  = *e-“‘!-l”‘;  t  2  to

=> fx,x,,$) = Aem”‘+‘“’  ; t > to

1 6 0 ST 412



=> Pr(X  >  t) = .90

P r ( X > t )  = 1 ~ Pr(X  4 1) = e *’

E(X)  = ; = 1 0 0

= > A = 0.01

> e-C  “It  = .90

In (.90)  = -0.01t

> t = - 100 Ill (.90)

= 1 0 . 5 4

aaw~~dl~,~Paaelras~~~~~~l~~~~~~~~l~~l~~~~  1 0 . 5 4  calus
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; (  “)(.005e-“““)k(1  - .005e-~00s~)“-*  ;  LiEI  n LOULWd
k=n+t/l  k

=>

. .

=>

=>

Pr(T>t)  = Pr(T,>t  LlGJt  Tl>t  LLA:...LLA:  Td4>t)

= Pr(T,  > t) Pr(TI  > t) . . . Pr(T,,  > t)

Pr(Ti>t)  = emAL

Pr(T > t) = e- ~~~.~a~  ,-wmm  & 10(.000002),  .e -2O(  mml,l

P r ( T  >  t )  = e-0001t
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iTipl~tU1  Pr(T  >  t )  =  e-.ooo”

=> 1 - Pr(T  < t) = e-ooo”

pr(T  < t)  = 1 - e-000’*

&I

= > f,(t)  = .OOO1e--OOO”  ;  t  B 0

Ptb'h%%l  E(T)  =  f =  --& = 10,000 =?.?daJs
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Pr(X  > 1 ,000)  =  ,rw (.OO1)e-OO1”  d x

MiO = e-(0.001)(1.000)

e’

Pr(X  >  1 , 2 0 0 ) X  >800)  =  ?  *

Pr(X  > 1,200(X  > 800) = Pr(X  > 1,200 - 800)

=  Pr(X  >  400)

= ,-,.001,t400,

x .67032
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