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F(x) =P(X < x)

F(x)=p{X<x}= X p(x)

]..Yl'i.‘(

| il aagey X 51 .2
F(x)=p{X <x}=1] f(t)dt

® o3 (s ol (5 i salS (5 Sl Al ® 132



pudloo g WDjlg v S)9,0

(oS 2595 4o bgype (pilgs

lim F(x)=1

X—

lim F(x)=0

X——X

pla<x<b)=F(b)-Fla) ; a<b

® o3 ) (s ol (5 i 5alS (5 Sl Al
® 133



pudloo g WDjlg v S)9,0

(expected value) b, ol *
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IeERY
= Continuous case:
E(X)= I xf (x )
s E(X")=n"" moment of X e
( ,,,) Z (. discrete

- ieRY
E(2(X)) =150y = | 2(XV (v )

E( n)= Tx”f(x)dx continuous
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g Standard deviation o= \,.f’rvar(X )

® o3 ) (s ol (5 i 5alS (5 Sl Al ® 135



X 1 2 3 4 3 6
P(x;) 1/21 2/21 3/21 4/21 5/21 6/21
F(X) 1/21 3/21 6/21 10/21 15/21 1
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(uniform distribution) csless s

1 0
a<x<b
f(x)= b-a :>F(x)=<x—a
0 otherwise b—a
1
a+b \
E (x:) =
_(o-a)
v ar(x) = 1
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(exponential distribufion) Ll xje °

. 0.5
= Model times between events
s Used to model inter-arrival times and 0.4 1
service times for queues \
0.3 1
s Tiumes between arrrvals 3
s Times between failures 0-21
s Times to repair o1 4
. : ~—
s Service Tiumes — |
. ~ . 0 ! T ' — _‘I
s Has long tail — usetul for modeling 0 2 4 6 8 10
component lifetime, e.g. life of a light X
bulb
Lk E(Y):L .- . .
{ Je ™ x>0 - 1 2 1s a rate: e.g. arrival rate, service
flx)= l 0 , 1 rate, failure rate. etc. ..
own var (V)= —
2-

= F(x)=1-e x>0
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For a concrete illustration, let m = 23! — 1 = 2147483647, ¢ = 0, and a = 16807.
These parameters were originally proposed in [83). Take xy = 12345. Then

x; = 16,807 x 12,345 mod m = 207,482,413

207, 482,41
Uy = 07,452,412 = 0.0966165285

m

x2 = 16,807 x 207,482,415 mod m = 1,790,989, 824

p)
Uy = 1,790,589, 824 = (.8339946274

m

xa = 16,807 x 1,790,989, 824 mod m - 2,035,175,616

2,035,175,6
13 = 033,175,616 ={).9477024977
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