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P(A B) = P(A)+P(@B) - P(AB)
=0.6+0.3-0.1
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P(AB) = P(A) P(B/A)
= P(B) P(A/B)
P(A) _ P(AB) _1/5 2
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0.008 8
PM3/D)=020 " 20

33



3/20 0.003 0.01 0.30 M;
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Probabily Density Function
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X ( f(x)
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1.05 5 0.05
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62
a ¢




> X
(a, d) X
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c
X -
X C
X=X 1 1213 4 5
f(x) = P(X=x) C |2C|3C|4C|1.5C | 0.5C
C
i) P(x<3)
i) P(0<x <4)
i) P(O<x<2)
X
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f(x) =

N | —

P(0.5< x< 1.5)
P(x>0.25)
P(x< 0.75)
P(x>3)

2—X

f(x) =

0<x < 2
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P(05<x<1)
P(x>1.5)
P(x< 0.3)
P(0<x< 2)
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3 fx)=1

allx

L YC@) =1

CY =1
C(1+5+10+10+5+1)=1
C=1/32

S f(x)=1

allx
C+2C+3C+4C+1.5C+0.5C=1
C=1/12

1) P(x<3)=P(x=0)+Px=1)+P(x=2)
=C+2C+3C
=6C
=6 (1/12)
=1/2
1) P(0< X <4)=P(X=1)+P(X=2)+
P(X=3) + P(X=4)
=2C+3C+4C+1.5C
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=10.5.C
=10.5 (1/12)
=10.5/12

=1 - [(P (X=0) + P(X=5)]
=1-(C+0.5C)
=10.5C

=10.5
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i)  PO<X<2)=P(X=1)

=2C
=2/12 =1/6

X
F(x)=P (X < x)
F0)=P(X<0) =1/12
F)=P(X<1) =3/12
FQ)=P(X<2) =6/12
F3)=P (X <3) =10/12
F4)=P (X <4) =234
FG5)=P(X<5 = 1
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f(x) = (1/2)"
x=1,2, ...

X=X 1 2 3

f(x)=P(X=x) |1/10 | 1/10 |1/10

f(x) = 1/10 x=1,2,...,10

1.5.
D POS5S<x<15=[ 1/2d

0.5

1.5

X
2 Jos

=%

2
i) P(x>025)= [ 1/2dx
0.25

=7/8

0.75
i)  P(x <075= [ 1/2dx
0.5

=3/8
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iv)  P(x>3)=[ 1/2.dx

1
DPO5 < x <) = |

Il
—
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1
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o
>
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o
>

1
S,
DO | >
o
>

ii) P(x > 1.5) =

i) P (x<0.3) = |
0
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2 2—X
i) PO<x<2)= | dx
2
0
=1
X 0 1 2 3 4 5
p(X) 0.4 (0.6)" (0.6)° (0.6) (0.6)* (0.6)°
(0.4) (0.4) (0.4) (0.4)
X 4 5 6 7 8
w | L 2 3 2 1
P 9 9 9 9 9
Px) = Cx p*q™*
- 27 =27 - 2
PO) == P() ==~ , PQ) = —
1
P(3) = —
) 64
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Expectation

f(x) X
.[ x f(x) dx
)
f(x)
X
Z x P(x)
allx
X P(x)
E(X) X
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0

E(X) = J.xf (x)dx=p

-00

= YxP) =
all x
X
E(x)
X ( )nu
( )
(i= ) Xi P(x)

(o ) ) X X

Elo X)] = D o) P(x)

all x

= Jo ® f(x) dx
Range

px)=x"

E ) = ZXr P (x)

all x

75



= [x"fx)dx
Rx

r=1

E(X) = Yx P(x=n

all x

= Ixf(x)dx =
Rx
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X:
X=X
0 1 2 3
1 3 3 1
f(X):P(X:X) g g g g
3
EX) = > Xi P (xi
i=0
_ 0L v+ 43t
= 0(DF1(+AD+3()
_ 3
2
f(x) =P(X=x)
T
/ [ J
r
0 1 2 3
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Properties of Expected Value

E

E (ax) = aE (X)

E (ax) = Zax P(x)

all x

= aZXP(X)
all x

= aE (X)

E (ax) = Ta xf (x) dx
=a I f (x)dx
= aE (x)

a X

E(a)=a
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E (a)= D aP(x)

all x

=a ) P (x)
= a(l)

= a

E (axtb)=aE (x)+b

E(ax+b) = E (ax) + E(b)
=aE®X)+Db

B(2x +3)=2 E(x) + 3

E[EX)]=E (x)

E(x)
E(z)=z
E[EX)]=E (x)
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- EIX-E(X)]=0

E[x-E®X)=E®) -EE®)]
=E®) -E®X)
=0

Y X
E(X+Y)=E (x) + E(Y)

EXzY) = J. I (x £ y) f(x.y)d xdy

= [[xfxy) dxdy+ [[yf(x,y)dxdy
= [x[[feydyldx+  [y[[f(x.y)dxldy

jx f(x) dx + jy f(y) dy

E(X) + E(y)

Y, X

E (XY) = E(X) E(Y)

E(XY) [[xYfxy) dxdy
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- ”ny(x) fly)dxdy .......
= [xfx) dx [yf@ydy

= EX) E(Y)

f(x) =2x
0<X<1

Ex+1)*  Ex) E (x)

Ex) =

I
St—m O] = Oy
NS} > >
><l\) /S 2
e o o)
& &
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Il
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E(x+1)? = E[x* +2x+1]
= E(x*) +2E(x)+ 1
= %B+22/3)+1

= L+4/3+1
= 1_7
6
Variance & Standard Deviation =
(Dispersion)
( )
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X
w E(X) =

Xo: Var (x)

o, =Varx) = Y(x-w’px)

all x

= T(x —w)? f(x) dx

= E [(x-u)’]
=E[x-EMXI
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Jor

E (x-p)?
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E(X) - [E ()]
E(X) - n?

E[(x-E®X7
E [(x* - 2xE(x) + {E(x)}’]

E (x2) - [E)F

E () - 2{E®)P +{Ex)}

= fx)=P(X=x) | Xf(x) (x-E (x)* | [xE X" f(x)
0 1/8 0 (0-3/2)* = 9/4 9/32
1 3/8 3/8 (1-3/2)> = 1/4 3/32
2 3/8 6/8 (2-3/2)* = 1/4 3/32
3 1/8 3/8 (3-3/2)*=9/4 9/32
E(x) ) 24 3
2.3 >Tn
8 2
2=
g
3
N
4
-3
2
EX) = n X
Var (X) = ok




[6? =E(x)- p’

X =X 2
f(X) xf(x) X (x)
0 1/8 0 (0)*=(1/8)=0
1 3/8 3/8 (1)* (3/8) =3/8
2 3/8 6/8 (2)* (3/8) = 12/8
3 1/8 1/8 (3)* (1/8)=9/8
E(x):% E(x?) = %:
o2 = ERX2) - [EX)]
_3. (32
3 (2)
_3
2
s 3.3
N4 2
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Properties of Variance

X
X a

Var (ax) = a* Var (x)

Var (ax) = E [ax — E (ax)]*
= E[ax—aE (x)I
= a’E [x -E ()]’

= a’var (x)

N | 4 e

i) Var (2x) = 4 Var (x)
= 4(0.5)
=2
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i1) Var (%) = % Var (x)

1
L (09

= 0.125
Var (a)=0
Var (a) = E [a—E (a)]’
= E(a—a)’
= E (0%
=0
Var (x + a) = Var (x)
Var (x £a) = Var (x) + Var (a)

= Var(x) £ 0
= Var (x)
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1) Var(x+3)=Var(x)=5
1) Var(x—6)=Var(x)=5

Y X (
Var (x+Y) = Var (X) + Var (Y)
Var (x - y) = Var (x) + Var (y)

Var(X +Y)=E[(X + Y)-E(X + Y)’
=E [{X -E(X)}+{Y - E(y)}I?
=E [{X-EX)} +{Y-E@y)}* +2{X - Ex){Y - E(y)}]
=E (X-Ex)} +E{Y -E(y)* + 2E[{X - E){Y - E(y)}]

= Var (x) + Var (Y) + 2B [{X - E)HY ~ E(Y)}]
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= 2[E {x-B(x)} E{Y -E()]]

= 2[(0) (0)]
=0
. Var (XX Y) = Var (x) + Var (Y)

Var (x; £ x, x5 ... £x,)=Var (x,)+Var(x,)+...+ Var (x,)

Covariance .

f(xy) Y, X
Y, X

Cov (X,Y)

[ | X-E®ILY -E)]f(xy) dxdy

E [{X-E(x)}{Y -E(y)}]
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C )Y, X
(Cov

Cov (X, Y) = E [(X-1x) (Y-uy)]

X X, X -

Cov (x, x) = Var (x)

Cov (ax, by) = ab Cov (x,y)
Cov (ax, by) = E[{ax — E(ax)}{by — E(by)}]

=abE {x —E(x)}{Y - E(y)}

=ab cov (X, Y)

Cov(x,a)=0
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Cov (x,a) =E[x-E®x)}{a-E(a)]
=E[x-E(}Ho}]
=0

Cov (x1 + X3, y) = Cov (x5, y) + Cov (X2, y)

Cov (x1 +x2,¥) =E [{(x; +x3) = E (x; + x){Y - E ()]
=E[{x; - EG)Hy —EW]+E [{x2 —E(xo)Hy - E()}]
=Cov (x1,y)+ Cov (X2,V)

X2, X1 -

Var (x; + x;) = Var (x;) + Var (x;) + 2Cov (X , X;)

Var (x| - X;) = Var (xy) + Var (x,) - 2Cov (X , X»)

Var (x; +x2) =E [ (x; +X2)
-E (x; JrXz)]2
=E [{x; —E(x))} + {x, - E(Xz)}]2
= E [x; — E(x))I* + E[x, — E(x,)]*+
2E [{x; —E(x))} {xo —E(x,)}]

= Var (x;) + Var (x,) + 2 Cov (X; , X»)
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Var (x; — X»)

X2 , X1 -

Cov (x1,%x)=0

Cov (x1, %) = E[{x; —E(x))} {xs — E(x,)]]
= E[x; x2 T E (x1) E(x2) — x; E (x2) — x5 E(x1)
= E(x1) Exo)tE(x1) E(x2)-E(x1) E(x2)-E(x1) E(x2)
=0

E (x1 x2) =E (x1) E (x2)

Cov(X,Y) _
\/ Var (x) Var (y) P

Y, X
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1) E(x-u)=0

EX)=p

ii) E (x-¢)’ =E (x- p)* + (p -¢)’

E (x-a)’

Y,X
f(x) =12x%(1-x)
f(y) =2Y

+ —

lx
x> Y

94

. E(x)



E (x> + 3 )

(ii

0.27

95



96



£(0)=0.9
£(1) = 0.05
£(2) = 0.03
£(3) = 0.02

97

(ii

(ii



f(x) =cx
x=3,4,5,6

Cov (x,y)=E (Xy)- px Uy

0<X<1 fix,y)=x+y

Cov (x,y) y, X

(X, y) y,X

98

(ii

(iii

(ii



)  E®&u= EKxE®]=E®X-E®

ii)  E(x-C)*> = E (x*2cx + C?)

= E (x*) - 2CE(x) + C?
= E(x)-2Cp +C?

E(x-p)’ +(pn-¢) = E(X’-2px+p’)+p*2uC+C°
=E@)’-2p’+p’+p’-2uC+C

= E(x)-2pc+C?

X=X f(X) X T(X)
1 0.05 0.05
2 0.43 0.86
3 0.27 0.81
4 0.12 0.48
5 0.09 0.45
6 0.04 0.25

E(X)= Y XP(x)

allx
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=2.89

E(x—2)2 =E(x%)-2aE (x) +a2

Z
) Z (a
dz
—=0-2E (x)+2a
da
=0-2a+2a
=0
a=E (x)
2 (s 7)ol elS)
X* Y X Y
1 1
=E(Y)E (PJ+E(X)E (§j

100



1
E(Y) = | Yf(Y)dy
0

1
= [ Y @) dy
0

1
=2j Y2dY

(USH )

{12 x? (l—X)}dX

{12 X?-12X%) }dx

St O

><N‘ — MN‘ —_

1
= 12 (1-X)dX
0

21
- x- X

101



E (X)

1
= [ X {2 X2(1-X) | dX
0

1
12j XP—X* dx
0

4 511
ol XX
4 5

0

1y 12 3
A
A 5) 20 5

1
— (2Y)d
Y( ) dy

2 dy

St = Oy =

2
1 1
E (Y) E(E] +EB(X)E (?]

@ ©) + @) @

5.2
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E(X*+3X)=E (X*)+3EX)

varx) =E(X) - EX)PF .. 2
6 = EX)-(10)
EX) =106 ... 3
E (X*+3X) = 106 + 3(10)
= 106 + 30
= 136
f(x)=P(X=x) X f(X) X2 £(X)
X=X
0 0.01 0 0
10 0.05 0.50 5
20 0.039 7.80 156
30 0.45 13.50 405
40 0.10 4.00 160
Ex) = ZXp(x) E(x?) = ZXZP(X)

allx

=25.8
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allx

= 726




V(x) = E)- Ex)P

= 726 — 665.64
= 60.36
X P(X) XP (X) X2 P(x)
2 0.13 0.26 0.52
4 0.27 1.08 4.32
6 0.32 1.92 11.52
8 0.21 1.68 13.44
10 0.07 0.70 7.00

Ex) = ZXP(X)

=5.64

V(x) = Ex)- {Ex)}

= 36.80—-31.8096

~

4.9904

5

104

E(x) = Y x*p(x)

= 36.80




Ex) = > XP(X)

allx

4000 (0.005) + 3000 (0.008)
= 20+24
- 44

E(x)

ZXP(X)

allx

2000 (0.4) +2500(0.3) + 3000(0.3)
= 800 + 750 + 900
= 2450

1) E(X;+ Xy + X;3) = E(X)) +EXy) +(X3)
= 100000 + 50000 + 25000
= 175000

i) VX +X,+X3) = V(X)) + V(X +V(Xs)

= 10000 + 5000 + 3000
= 18000
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E (x)

= (
> X P (X)

allx

= 0(0.9) + 1 (0.05)+2 (0.03) + 3 (0.02)
= 0+0.05 + 0.06 + 0.06
= 0.17

=200 (0.17) = 34

S f=1

allx
s Y.CX=1
CY>X=1

CB+4+5+06)=1

L c=t
18

E(x) = Y XP(X)

allx

> X CX
= CZ:X2

= %(9+16+25+36)
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i) V(X) = E(X%- {Ex)
= EX) = YX*P(X)

allx

=YX’
_ % (27 + 64 + 125 + 216)

216
9

2
Var(x)= % - (%}

1944 — 1849
81

95

81

Cov (x, V) = E (XY) - iy 1y

Cov (X, y) E[(x-p)(y-uy)l
= EXy-Xpuy - iy + pyg Hy)
= E(Xy) -Hx Hy - By By T Ky Hy

= E(XY) - My Hy
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Cov (x,y) = E(xy) — E(x) E(y)
. XY Y X

E(x+y) E (y), E(x)
1
E(x+y) = j [ (xty) fixy) dxdy

'[ xf (x,y)dxdy + Jj x f (xy) dx dy

1 1 1
[x[f(xy)dy] dx + [y[]f(xy)dx] dy
0 0 0
E(x) E(y)
1 1 1
[x[(x+y)dy] dy + [y[[(x+y)dx] dy
0 0 0

O'—-'—‘ S —_—

2

L
> y

211
Xy+y—
2 o

x( %)dx + J.y(y+;jdy

—_— 0 (N —
f(x) f(x)

- (})(xhgjdﬂi(yz%jdy

L

1
dy + Iy dy

0

Il
St = Oy — Oy
b

1
X3 X2
—+— +
3 4
0

3
y .y

4

0
T 7

12 12
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E() = =
E(Y) - {%
f@)=x+%
f6) =y+o
E(xy)
E(xy) = if xy f(xy) dxdy

1

[] xy (xty) dxdy
0
1

I .[ X%y + xy” dxdy
0

11 11
I[J. xzydx]dy + J.[I xy2 dx]dy
00

00

1 3,11 1 311
ol 3 1o ol 3 1o
1 1
Ilydy+jlxdx

3
0 0

1 1 2 11 2
30 30 31 2 g 3] 2
1 1 1
- 4+ — = =
6 6 3
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Cov (%,y)

V()

V(x)

E(x)

Var(x)=

E(xy) — E(x) E(y)
7 7

1212
49

|
3
|
3 144

144

, V(x)
E(x) - {E(X)}

1
I xzf(x) dx

(ii
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Vv =

¥ 144
o(x,y) = Cov (x,Y) _ —1/144 =—1/144=_i
JV(X) V(y) \/1111 11/144 11

144 144
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THE DISCRETE PROBABILITY DISTRIBUTIONS

The Binomial Distribution =

113



114

q= (I-P)



X=X f(X)=P (X=Xx)
0 f0)=P() =q
1 f(h=pP( ) =P

q+P:]_
n=
S=(

q9 , 9p, p9, PP

115




n=2

f(X) =P (X=X)

fO=P( )=P()P()=q9=¢"
f(h=P( )+P( )=P( )P()+P()P( )
=Pq+qP =2qP

f(2)=P( Y+P( )P( )=PP=P’

q° + 2gP +P? = (gq+P)’ = 1

qqd, qqP, qPq, gPP, Pqq, PqP, PPq, PPP

X

116




n=3

X=X f(xX) =P (X =X)
0 [fO=P( )=P()P()P()=¢
1 [ f)=P( )+P( )+P( )
=q’p +q'pra’p=3q'p
2 [f@=P( )+P( )+P( )
=qp’ +qp’ + qp’ = 3qp’
3 |[f®)=P( )=P( )P( )P( )=p
q’+3q°p + 3gp” + P’ = (q+p)’=1
= = n
= = n
= = n
n 2"

117




3Hp', @)p*q, )pg*, (0% g3
3

p’, 3p°q , 3pq .q
()

118



(2 )p" q™

x=0,1,.....,n

X
(qtp)”
@' ="+ (P Jpa™'+ (3 pPq+..+ (2 )pgm ... +
" Jo™a +p"
X
n

)= (2) p* g™

x=0,1, ...,n (i
p (ii

q (iii

p+q= (iv

119




P (

p= 0.10
q= 1-P =0.90
n= 20

) =1(0)

f(x) = (2 )p" q

£(0) = (200) p° ¢
= (9" =(0.90)*
=0.122

120

%

(ii

(iii



i Py )=1(2)
© =%)p o

= 190 (0.01)* (0.90)"®

190 (0.01) (0.9)"®

0.285
P( )= p(x>2)=1-p(x

= 1-{px=0)+p(x=1)+p(x=2)}
=1- {(0.9)2°+2o (0.1)(0.9)"° +0.285}

= 1-{0.122+0.270 + 0.285}
= 0.323

()

()
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()

n=1

X f (X) X T (X)
0 q 0
1 p p

1
p=> xf(x)=p
0

n

n=2
X f(x) X T (x)
0 q 0
1 2pq 2qp
2 p’ 2p°
E(x) =2p (a+p)
:2p
n
()
() (

122




X f(X) X T (x)
0 q 0
1 3p’q 3¢’ p
2 3qp 6qp’
3 p’ 3p’
p =E(X) =3p(q”+ 2qp + p°)
=3p(q+p)°=3p
( )
n P
n 2p
n 3p
n np
q P
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n

ZXf(x)

x=0

n = E(x)

n

= 2xp q""
x=0

= n! X (n'l)'(X—l)
xzzll x-1![(n-1)- (x-D]! P q

& @-n ptt DD
npxa x-D!'[(n-1)-x-D]!

n
_ npz (2_—11) Px—l q(n—l)—(x—l)

x=1
= np (q+p)"’

N |~

n=100

124



np =
1

n=E(x)=np=100 (Ej =50

()
D=2 (x - f(x)

()
p ()
()
()
n=1
fx) | x-p (x-p)° f (x)
q | Op qq
p | 1 (1-p)’p
oy = pla + op
= pg (p+q) = pq

125




()

( ) 2p
()

()

n=2
fG) | x~ (x-u)® f(x)

u
T | 2 4p”
2pq | 1-2p (1-2p)’ 2pq
P2 401y’
6)2( 4

=42 2+(1-2p)* 2pq+a(1-p)’ p?
=47 2+ (1-4p+4p°) 2pq + 4q” p°
=82 2+ 2pq - 8p’q + 8p g
=8p°q(g-1+p)+2pq
=8p’q(0)+2pq

=2pq
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()
3p ()
n 3pq
n Pq
n 2pq
n 3Pq
n  npq
q P

o2 = E(x) — [E X))

n
EGxD)= Y x?f(x)
x=0

n
_ 2 ;
= Y x“(x)p g™
x=0

127



n(n-1)(n-2)!
> (x-2)![(n-2)-(x-2)]!
n (n-2)! x-2

_ 2
=n(n-1)p XZ=:2 (x-2)![(n-2)-(x-2)]!

=n(n-1)p’> (q+p)" +np

px q(n—Z)-(X-2) + E(X)

qm 2D 4

=n2p2—np2+np
o}  =E(x2)-[EX]

X

=n’p’—np’+np-n’p’

=np (1 —p)
=npq
o’ = npq

S
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= Jnpq = vJ25 =5
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130



131



132




—A X
f(x) = e A
x!
3 a4
e 3
pod) = f(d)=
41
_0.05 81)
24
=
s
800
= 0.16875
X

133

(ii



X
20
X
—A X
f(x) = e A
x!
-15 0
) P(x=0)=f(0)=% = !s
0.223
i) p ( ) = 1-p (x=0)=
1-0.223
= 0.777
X
-\ X
f(x) = e A
x!
x =012,
A> 0
X

134




ny =Ex) =2

o2 =E(x)-[E®] =1

X(X-1+X X?

135



_ % [x (x-1)+x] e ¥

x!

0 A A X o A4 X
_ [x(x-1) e™ N\ xe A
=2 +2

0 x! 0

var (x) =E (x2)- [ E (x) ]2
=A% +2a)- A7

= A

136



137

(ii

(iii



(/

)

138

(ii
(7))

(ii

(iii

(ii



(

/

139

(iii



e-1/2 — )

(2¢" =0.7356)

(e*=0.018)

o2 =5.6)

140

35

=]
|

(i
(0.1839

(ii

(ii



(e?=0.135) @
( ) (ii
(
)
(
(e*=0.018) (i
(0.91) (ii
(
- X
(°=0.0025) (i
(0.9975) (i

141



(0.543)
(0.457)
(. )
( )

142

(ii

(22

(ii



143

NG

o =]
I
—_ =

o

Q0 _hl,_.
Il
ANlw Il



(ii
Px21)=pEx=)+px=2)+px=3)+tp(x=4)

MUBE
)

=1-81/256 =175/256

n=10
p=0.2
q=0.8

o fx=(")p g™
p(x =0) =(0) = (') (0.2)° (0.8)"
=(0.8)"°
=0.1074

144



i)  px=l)=f(1)+1fQ2)...+
f(10)
=1-1(0)
=1-(0.8)"
=0.8926
i) p(x=3)=13) = (') 0.2 0.8
=120 (0.008) (0.8)’

=0.2013
= 0.2

i) px=0)=£0)=()(0.15)" (0.85)"
=(0.85)"

=0.0873

i) p(x<1)=px=0)+px=1)
= £(0) + f(1)

145



= (5) 0.15)° 0.89)° + [1)0.15)" (0.85)"
=0.0873 + 15 (0.15) (0.85)"
=0.0873 + 0.2312
=0.3185

k
n —_
-1
P=5
-3
e 6
4 1 k 5 4-k
K=k)=f(k)= (2
P )=t (K)[J [6j
K
K Pk Pk
0 (5/6)* 0.4823
1 4(1/6) (5/6)° 0.3858
2 6(1/6)* (5/6)* 0.1157
3 4(1/6)* (5/6) 0.0154
4 (1/6)" 0.0008
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=
1

Q
Il

NN

P = P(l) +P(2) + P(3) + P(4)

LAVARE /)Z/T )(ARVAREE

5 10 10

+
32 32 32 32 16

1-[P(5)+P(0)]

I 1 15
=l-| —=+—|=—
{32 32} 16

147

al



P=P (0)+P (5)
1,11

32 32 16

) p(0) =f(0)= U@ @

;
— (2] 2128 _ 05853
3) 2187

i) p(1) =f(1)= U@ @
:7(£M§T=§%%=Qmms
o -r00-()(2] (3
_ GI zfmzo.ooos

X

148



rio-ro- ()

= 0.075

Px=D=f(1)= m[ﬂl @8

= 0.225

o

Q0

Alw M=

(iii

Px>2)=px=2)+px=3)+...+p(x=9)

=1-[p(x=0)+p(x=1)]

=1-0.075-0.225
= 0.7

149



p=q=1/2
C ) C ) C ) )

)]

(0,0)=P(0) p(0)

166G} BT




1 1 1 1 1 1
= | —= |+25 —= |+100] —= [+100 +25 +
(210] (210} (210} (210} (210} (210}

_ 252 _ 252 _ 63
10 1024 256

X X (

(NN
| —

P=(x=4)+p(x=5)+...+p(x=25)

:I—EP(X=O)+p(X=1)+p(X:2)+p(X:3)] |
SO OEROIY
s

= 1-(0.0037777 + 0.0236110 + 0.0708336 + 0.1357644)

= 0.766
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_ zj“l_&_ﬁ
3) 3 35 243
2 2 2 2 1 16
P=="x="x=x=x—- = —
3 3 3 3 3 243
X X

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

=1-[px=0) + px=1)]

152



np

P=1-1(8)03°07° + (6)0.3) ©0.7)°]

1 -(0.117649 + 0.302526)
0.579825

Ne!
11 =
1

(%)0) (0.1)0 (0.9)10 =1 — (0-9)10

npq
np=9.........
noq = 18

Pq= 73 -

153

= 0.6513



—_
o]

9q = —
173
_18_2
17475
2 3
:1__=_
P 55
()
n=9+>=%_1;
3
n_
p:
q:
l’lp:
npq =
W =np
. u=35(02)=7
o® =npq

2=7(0.8) =5.6

a2
232
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A 41X
fx) = &%

x!
-1 2
p(x=2) = f2) = ==
=¢'/2 = 0.1839

el =0.368

1 —1,.4\x
Pix<2 =y (0

x=0

0!

f(0) =

= 0.018

-\ X
b <y-y &0
%!
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(ii



3)

=p(x =0 +px=1)+pkx=2+pk-=

f(0) = ¢* = 0.018

—4
e 4
f(1) = = 0.072
-4 2
f2) = & W° — 0144
2!
-4 3
f3) = % = 0.192
f(x <3) = 0426
w2 =
5
-2 50
i) P(x=0)=f0)= S 0'2
:e'z
= 0.135
i) » =4 P(x>4)=1-P (x <4)
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4 e-}\, }\«X

x!

=P (x=0)+P(x=1)+ P(x =2) + P (x =3) + P(x =4)

f(0) = et = 0.018

f(1)= e*(4) = 0.072
—4 N2

f)= S W” gt = 0,144

f(3) = et (6_6“} = 0.192
4 .4

f(4) = e 4 _o4 - 0.192

4! 6
0.618

~P(x>4) =1-P(x < 4)

=1 - 0618
= 0.382
X
A=
—2 44
P(x=4)=f(4)= &2
= % e-2
3
_ 2(0.135) _ 270
3 3
= 0.090
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e_2 24
0!

i) P(x=0) = £(0) =
= ¢* =0.018

i) Px=2)=1-P(x<2)
= 1-[P(X=0) + (P(X=1)]
= 1-(0.018 + 4¢™
= 1-(0.018 + 0.072)

= 091

X

(- © 00 _
10
e_x Ax
x!

f(x) =

P(x=0) =f(0) = ¢°=
0.0025

158



i) Px=1)=1-P(x<I)
= 1-P (x = 0)
=1-£(0)
=1-0.0025 = 0.9975

x
5200 _
200
6'7L Ax

f(x) =

x!

i)  P(x<2) =f0)+ f(1) + f(2)

f(0) =e*°
f(1) =e*°
-2.5 2
f(2) = #=3.126e'2'5

P (x <2) = 6.625 2% = (6.625) (0.082) =0.543

i) P(x=3)=1-Px<3)

1 - {f(0)+f(1)+f(2)}
=1-0.543

= 0.457
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X3

e X 21

f(x)= 11.5=—=A
(x) x! 2

i) P(x=0)=1f0)=¢""=0.00001

ii)  P(x<I)="f0)+1f(1)
f(1) =e''” 11.5

f(0) + f(1) = 12.5 ¢ = 0.0001266
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The Normal Distribution

De Moiver
Gauss

Gauss Distribution
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a

\

)



=

1=

=
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%

v



L- o
L- o
pn= c
n= c
2.14%
2] =

X

%

%

nt+

%

%

X

|<— 68.26 —>|
—

— 99.74%
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—0 >X< o®
u
€
o2 1)
Nu o?) (o )
( ) N (20,4)
( )
f (x)
< x<b) b,a 2 M
X = f(x) p(a
b,x=a
\
f(x)
n a b
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The Standard Normal

Distribution
z N(0.1)
1 —22/2
f - _ - ¢
™= 7=
-0 <7< w
f(z) t@)
J. Le-zz/Z dZ_l
- 271
z z
' z=b =
z=b z=a (Z)
P(a<z <b) =T L2y,
s
( )
f (%)
f(x) X
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X, 0%,
N(p o?)
N(0.1)
N(u o?)
N(0.1)
N (p (52) X
z=2"H
(¢}
N(0.1)
o2 u
z=2"H
(¢}
X b
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P(x<b)=P(x- u<b-p)
- p[ta22t)

f(x)

169



f(z)

2
N
Il
|
=

q ‘

z N(p o)

P(X <b)=P(Z < b%‘)
P(X>b)=1-P(X <b)
=1-P@z =<2t
( ) a<b
b-

By pz <228

(&) (&)

Pla< X <b)=P(Z <
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N (u,cz ) X

1) P(p-o<x<p+o)
i1) P(p—-2c<x<p+20)

1)) P(p-3c<x<p+30)

) 7= BB _
c
Zz_(H+G)—M_1
c
S P(p-o<x<p+o)=P(-l<z<])
z=1 z=-1
z=1 z=0 + z=0 z=1
p=0
z=1 z=0 z=0 z=-1
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S P(p—-o<x<pu+0)=03413 + 0.3413

=0.6826
=68.26 %
%

1) P(p-20 < x < p+20)
_-20)-p_ _,

Z
(¢}

7= (M+2G)_M:2
(o)

S P(p-20<x<u+20)=P(-2<z<2)

+z=0 z=-2

z=2 z=0
=0.4773 + 0.4773
=0.9546
=95.46 %
%
Z




-2 2
(m-30)-n_ _,
()

7= B39 -1 4
(¢}

i) z =

S~ P(p-30<x<p+30)=P(-3<z<3)

=0.4987 + 0.4987
=0.9974
=99.74%

%
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P(x> ) (
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Z=L=2

1

\9)

ZP(X>4)=P(z>2)

= 0.5-0.4773

=0.0227
Z 5
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P(0<X<2) =P (z>2)=P(2 <z<0)
= P00 <z <2

0.4773

Lp(x>T72)=p(z>1.52)

0 = 0.5-04357
= 0643
i
y = T0-685 _
23
p o 22685 _ o
2 23
? © P (70 <x <72)=P (0.65<
z <1.52)
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=0.4357 - 0.2422
=0.1935

185-170
zZ=——7°+=
5

A P(x>185)=P(z>3)

3

=0.5-0.4987
=0.0013
Al

3000 = % 100

X = %0.13
. (0.0013) (3000)
0.100
=39=4
i
x - 170
Z = —
5
Z
- 08= X170
5
x = 174
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,_ 80-36-80 _

0.3 '
L p(x £8036) =p(z<L1.2)
4 =0.5 + 0.3849

=0.8849
. i
7 0 45 80
Z_
/ 03
O .
- . )
N N
(.
¢~ 80 14
o0 — 00 o0
. ¢=280.492
7= M:],%
0.0025

oo P (2.4951 <x<2.5049) =P

7,= 2.5049-2.5 _1.96
. / 0.0025

(-1.96 < z < 1.96)
=2 (0.4750)
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=0.95

pR2S5<x<3)=p(-3<z<-

2)
=p(2<z<3)

=0.4987-0.4773
=0.0214

=0.0227
Bil
1550-1500

- =1
50

Lp(x>1550)=p(z>1)

=0.5-0.3413

_ 1400-1500 _
50
p(x<1400) =p(z<-2)
=0.5-0.4773
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=0.1587

Bl

_ 1450-1500 _
7= — =1
/ 50
' _ 1550 -1500 _,
2 50
-~ p (1450 < x < 1550) = p (-1
-1 0 <z< )
=2(0.3413)
= 0.6826
. _79-10_,

/ L.5
// ,, 124510 o
/ 1.5
A L p(79<x<124)=p(-14

14 0 16 <z<1.6)
= 0.4192 + 0.4452
— 0.8644
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100 -100 _
5

0

p(x>100)=p(z>0) =05

Al
100 -100 _
5

p(x<100)=p(z>0) =0.5

0

il

~100-100
- R
~100-100
-

7] 0

22 2

~p(100< x< 110) =p(0 < z <
2)

=0.4773
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%

(.)=
1-(0.7)" >
0.7)" > - .
(0.7)" <
0.7)'=0.7 , (0.7)* =0.49
0.7y’ =0.743 , (0.7)" =0.2401
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N

zZ

Z A Zz A Zz Zz A

0.00 0.0000 0.47 0.1808 0.94 0.3264 1.41 0.4207
.01 .0040 48 .1844 95 .3289 1.42 4222
.02 .0080 49 1879 .96 3315 1.43 4236
.03 .0120 .50 1915 97 .3340 1.44 4251
.04 .0160 51 .1950 98 .3365 1.45 4265
.05 .0199 .52 .1985 99 .3389 1.46 4279
.06 .0239 .53 2019 1.00 3413 1.47 4292
.07 .0279 .54 2054 1.01 .3438 1.48 4306
.08 .0319 .55 2088 1.02 3461 1.49 4319
.09 .0359 .56 2123 1.03 .3485 1.50 4332
.10 .0398 57 2157 1.04 .3508 1.51 4345
A1 .0438 .58 2190 1.05 3531 1.52 4357
12 .0478 .59 2224 1.06 3554 1.53 4370
13 0517 .60 2258 1.07 3577 1.56 4382
.14 .0557 .61 2201 1.08 .3599 1.55 4394
15 .0596 .62 2324 1.09 3621 1.56 4406
.16 .0636 .63 2357 1.10 3643 1.57 4418
17 .0675 .64 2389 1.11 3665 1.58 4430
18 0714 .65 2422 1.12 .3686 1.59 4441
.19 0754 .66 2454 1.13 .3708 1.60 4452
.20 .0793 .67 .2486 1.14 3729 1.61 4463
21 .0832 .68 2518 1.15 .3749 1.62 4474
22 .0871 .69 .2549 1.16 3770 1.63 4485
23 .0910 70 2580 1.17 .3790 1.64 4495
24 .0948 1 2612 1.18 3810 1.65 4505
25 .0987 12 2642 1.19 .3830 1.66 4515
.26 .1026 .73 2673 1.20 .3849 1.67 4525
27 .1064 74 2704 1.21 .3869 1.68 4535
.28 .1103 75 2734 1.22 .3888 1.69 4545
29 1141 .76 2764 1.23 .3907 1.70 4554
30 1179 77 2794 1.24 3925 1.71 4564
31 1217 78 2823 1.25 3944 1.72 4573
32 1255 79 2852 1.26 .3962 1.73 482

.33 .1293 .80 .2881 1.27 .3980 1.74 4591
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.34 1331 .81 2910 1.28 .3997 1.75 4599
.35 1368 .82 2939 1.29 4015 1.76 4608
.36 .1406 .83 2967 1.30 4032 1.77 4616
37 .1443 .84 2996 1.31 4049 1.78 4625
.38 .1480 .85 .3023 1.32 4066 1.79 4633
.39 1517 .86 3051 1.133 4082 1.80 4641
40 1554 .87 .3079 1.34 4099 1.81 4649
41 1591 .88 .3106 1.35 4115 1.82 4656
42 1628 .89 3133 1.36 4131 1.83 4664
43 .1664 .90 3159 1.37 4147 1.84 4671
44 .1700 91 3186 1.38 4162 1.85 4678
45 1736 92 3212 1.39 4177 1.86 4686
46 1772 .93 3238 1.40 4192 1.87 4693
Z A Z A Z A Z A
1.88 0.4700 2.41 0.4920 2.94 0.4984 3.47 0.4997
1.89 4706 242 4922 2.95 4984 3.48 4998
1.90 4713 243 4925 2.96 4985 49 4998
1.91 4719 2.44 4927 297 4985 3.50 4998
1.92 4726 2.45 4929 2.98 4986 3.51 4998
1.93 4732 2.46 4931 2.99 4986 3.52 4998
1.94 4738 2.47 4932 3.00 4987 3.53 4998
1.95 4744 2.48 4934 3.1 4987 3.54 4998
1.96 4750 2.49 4936 32 4987 3.55 4998
1.97 4756 2.50 4938 33 4988 3.56 4998
1.98 4762 2.51 4940 34 4988 3.57 4998
1.99 4767 2.52 4941 35 4989 3.58 4998
2.00 4773 2.53 4943 3.6 4989 3.59 4998
2.01 4778 2.54 4945 3.7 4989 3.60 4999
2.02 4783 2.55 4946 3.8 4990 3.61 4999
2.03 4788 2.56 4948 3.9 4990 3.62 4999
2.04 4793 2.57 4949 3.10 4990 3.63 4999
2.05 4798 2.58 4951 3.11 4991 3.64 4999
2.06 4803 2.59 4952 3.12 4991 3.65 4999
2.07 4808 2.60 4953 3.13 4991 3.66 4999
2.08 4812 2.61 4955 3.14 4992 3.67 4999
2.09 4817 2.62 4956 3.15 4992 3.68 4999
2.10 4821 2.63 4957 3.16 4992 3.69 4999
2.11 4826 2.64 4959 3.17 4992 3.70 4999
2.12 4830 2.65 4960 3.18 4993 3.71 4999
2.13 4834 2.66 4961 3.19 4993 3.72 4999
2.14 4838 2.67 4962 3.20 4993 3.73 4999
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2.15

2.16
2.17
2.18
2.19
2.20

221
222
2.23
2.24
2.25

2.26
2.27
2.28
2.29
2.30

231
2.32
2.33
2.34
2.35

2.36
2.37
2.38
2.39
2.40

4842

4846
4850
4854
4857
4861

4865
4868
4871
4875
4878

4881
4884
4887
4890
4893

4896
4898
4901
4904
4906

4909
4911
4913
4916
4918

2.68

2.69
2.70
2.71
2.72
2.73

2.74
2.75
2.76
2.77
2.78

2.79
2.80
2.81
2.82
2.83

2.84
2.85
2.86
2.87
2.88

2.89
2.90
291
292
2.93

4963

4964
4965
4966
4967
4968

4969
4970
4971
4972
4973

4974
4974
4975
4976
4977

4977
4978
4979
4980

480

4981
4981
4982
4983
4983

3.21

3.22
3.23
3.24
3.25
3.26

2.27
3.28
3.29
3.30
331

3.32
333
3.34
335
3.36

3.37
3.38
3.39
3.40
3.41

3.42
343
3.44
3.45
3.46

4993

4994
4994
4994
4994
4994

4995
4995
4995
4995
4995

4996
4996
4996
4996
4996

4996
4996
4997
4997
4997

4997
4997
4997
4997
4997

3.74

3.75
3.76
3.77
3.78
3.79

3.80
3.81
3.82
3.83
3.84

3.85
3.86
3.87
3.88
3.89

4999

4999
4999
4999
4999
4999

4999
4999
4999
4999
4999

4999
4999
.5000
.5000
.5000
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