
CLT : Consider asequence

<Xi ; i < 1) ofzid random var.

With EIX] =M ,
Var(i) = 82

Set En= Xi .
Then

(In -u) ~ z - N(0,1)
T



Problem 8.14 (1)

Situation: We consider

A certain component, which is critical to the operation of an

electrical system and must be replaced immediately upon failure

For the critical component

Mean = 100 h, and Standard deviation = 30h

Question:

How many of these components must be in stock so that the

probability that the system is in continual operation for the next 2000

hours is at least .95?
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Runk Similar to the overbooking problem



ModelFor i 21
,
set

Xi = lifetime of ith component

Hyp The XI are iid and

# [xi]= 100 =M = 30 = +

We wish to finda minimal c .r.

P(X: > 2000) = 0 .95



En=Xi (n-u) v z
J

Aim : Find an appoximation of

↑Xi 2000) > we want this
2 . 95

= P) En =2000n

= P(mnjd12 200
-un

T

TP(zz (2000 -M)m)
j

= P(z = 200 - 100m)
30

we want
=
Izz Coo-10m 7 this to

3 be 2 . 95



Summary we want to find n s.r.

#z ? An 2 . 95

with an = Coo-10u
,
zN
1

10
.95 0.95

~u I
- an

= An S-1 . 64



Summary we want n c.r.

an = Con-10)m < - 1. 64
3 4.92

- 200 - 101 - 3 x 1 .64
n

EX 200 + Ga2-10
U

CV : set x = i . We get
200x2 + 4 .92x - 100

We find n = 23



Conclusion : If we want to have
95% chances that the system
operates during 2000h or more,
we need to buy at least
n= 23 components

Rmk : Based on u= 100 only
we would say : buy n= 20
components


