
MAT 330/681 Lecture 14 3/22/2021

Qvickrecap: Uniform random variables
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EI: Buses leave every
15 min starting at 7:00am

from the bus stop near your
home
,
and you typically

arrive to the bus stop any
time between 7.man

and 7:30am , uniformly
distributed .

What is the prob . that

a) you
have to wait ?

b) -- > Io min ?
F-

⑤ 7:05 ④ 7:20 ⑤
know tumultuous Kumi St
7:00am 7110 7:15am 7:25 7:30am

X - minutes past 7:00 when you arrive
to bus stop

Xn Uniform ( (0,303) ft) - ÷→=h⑤
,
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a) pfo2Xc5)tPG5LXc 201=127,two intervals
with the same
combined length as the previous two in a) .

Normal random Variables# Very important
in real life applications

A continuous random variable X is normally distributed if

its p
.
d - f . is of the form I

fix' e-
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where o > O and MEIR are parameters . M

Fact : ELX) =p ,

Var (x) - o?

Let us check that fix) above is a p -
d.f :
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Affine functions of normal random variables are normal :

Xn Normally , d) ⇒fxlxt-rf.ae#T-yLetY=aXtb
,

a.be/R . F×Yx)=f
F×lx7=P( Xex) , Fylytpfycy)

Suppose a > o .

Fylx)=P(YEx)=P( axtbzx) - PCXE
Eb)a

=F×(Et) .
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Taking derivatives on both sides :
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This is exactly the p -
d - f .

of a normal random variable :

so Yw Normal (auth , AH- s) .

Upshot : If XN Normally , d) , and Y - axtb, then :

YN Normal (apt, a'd) .

Useful application :
" standardization "

.

Def: A standard normal random variable is a normal

random variable with
q=o

and 0--1 .

ZN Normal Coa) .
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Using
"standardization

"

to compute probabilities *⇒
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EL: The height of maple trees at age to is estimated

to be normally distributed with
m
-

- 200cm and

02=64 cm .

what is the probability that a Io -yr

old maple tree has height

a) smaller than 204cm ?

b) smaller than 180cm ?

c) greater than 210cm ?

H - height of a Io - yr. old maple tree
N Normal 6¥

µ
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P(Hc2o4)=PfZsW4jI)=P( 2-cos) -Elas)
table 7=0.6915

z=H-2 n Normal (0,1) = 69.154
-

b) p(Hc18o) - Pfzc 180-7) =P # c -E)
=p ftc - 2.5) = I -PfZL2
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c) P ( H > 210) = Pf Z s WII) = Pfz > 1.25)
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