Cfﬂf'_'“_uous R.V

‘le'SCretc RV \ Continuous R.V°

PmE. prob. mass | Pdf : prob. density
Function Function

Summokton . ' Integration . j d
x .

— CDF:camulative distribation Punction F(x):J: Pndt

= E'XPCC["Othn: E(x):sz QL]D('X)O!')(

— Yariance : Var(x) = E("(i)“(g(m)z

X  For continuaus RV, the area undler the curve Qg, pdE isthe

Same. oS probabiliy. 2 pdf
h__m____:%q S B

b
P@¢xsh)= [“fadx
a

1. The probability density function of X, the lifetime of a certain type of
electronic device (measured in hours), is given by:

E x = 10

flx) = § x2
0 x =10

(a) Find P{X = 20}.

(b) What is the cumulative distribution function
of X?

(¢c) What is the probability that, of 6 such types of
devices, at least 3 will function for at least 15
hours? What assumptions are you making?



Good strategy for Pinding pdRap got) from pdf ag "x’

O Try to find coOF af 9(x)
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2. If pdf of X' is f(x)= x*-2x, find the pdf of U=X*+1.
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3. Let X ~ U([—m,x]). Find the distribution of the random variable Y =
cos X.

The density of X is given by
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otherwise

4. It Y is uniformly distributed over (0, 5), what is the probability that the
roots of the equation 4x® + 4xY + Y + 2 = 0 are both real?
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* we define P(Y) £ P{_a)< Y\<jj = J:’n %Y('u)olw , Where

Y ~ N(0,1) = ths alled standardl normad oy

* In other wordsS, the CDF o) a Standard normal r.v
is denoted by ap(n), cwhose values at different points
arc given in a table . (see textbook )

X To oonvert X~ p(m,67%) to sfandard normal olist ,we
define Y= XA ~ N(o,1)
s

A we alwess 1ty to convert  Aormal distribution to Standard|
one, because we Know P at each point.

5. If X is a normal random variable with parameters x = 10 and o = 36,
compute:
(a) P{X = 5}
(b) P{4 = X < 16}
(c) P{X < 8}
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e Exponentially distributed random variables are memoryless.
It means that:

P{X >s+t|X >t} =P{X >s} foralls,t>=0

6. The time (in hours) required to repair a machine is an exponentially
distributed random variable with parameter 4 = 12. What is
(a) the probability that a repair time exceeds 2
hours?
(b) the conditional probability that a repair takes
at least 10 hours, given that its duration
exceeds 9 hours?

7. If X is an exponential random variable with parameter A = 1, compute the
probability density function of the random variable Y defined byY = logX.

8. *Each item produced by a certain manufacturer is independently of
acceptable quality with probability.95. Approximate the probability that
at most10 of the next 150 items produced are unacceptable.



