    1. Let L be Laplace transform operator. Find
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              Solution.

      We have
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       Let's use the formula
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       Then
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      2. The Bessel differential equation is given by
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       For 
[image: image6.wmf]2

=

p

 verify that

         
[image: image7.wmf]x

x

x

y

)

sin(

)

(

1

=

.

       Find a second linearly independent solution.

                   Solution
        We have
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          So the left hand side of  Bessel equation is
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     So this function (
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Let now find a second solution in the form
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     We have
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. So the left hand side of Bessel equation is
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     It is sufficient to find a partial solution of an equation
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We can take for instance   
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   3. Ten engineering schools in the US were surveyed. A sample contained 250 electrical engineers, 80 of which were women; 175 chemical engineers, 40 of which were women. Compute the 90% confidence interval for the difference between the proportion of women in these two fields of engineering. Is the difference significant?

              Solution.
   We have  
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.  So we receive the 90%-confidence interval (the table value is 1.645)
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   4. Two components of a microcomputer have the following pdf for their useful lifetimes X and Y:

      
[image: image30.wmf])

1

(

)

,

(

y

x

xe

y

x

f

+

-

=

  for 
[image: image31.wmf]0

³

x

, 
[image: image32.wmf]0

³

y

 . Otherwise zero.

What is the probability that the lifetime X of the first component exceeds 3?

What are the marginal pdf's of X and Y?  Are the two lifetimes independent?

What is the probability that the lifetime of at least one component exceeds 3?

         Solution.
    Let's find pdf for X (x>0):
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    Analogously pdf for Y (y>0):
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    Now
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     Obviously X and Y are dependent: joint pdf is not a product of marginal pdf's.

    Let's find

              
[image: image36.wmf]dx

dy

e

xe

Y

X

P

Y

X

P

xy

x

)

(

1

)

3

)

,

(max(

1

)

3

)

,

(max(

3

0

3

0

ò

ò

-

-

-

=

£

-

=

>


               
[image: image37.wmf]299785

.

0

249998

.

0

049787

.

0

4

/

)

1

(

)

1

(

1

12

3

3

3

0

=

+

=

-

+

=

-

-

=

-

-

-

-

ò

e

e

dx

e

e

x

x

.

   5. Verify that

       
[image: image38.wmf])

(

x

J

x

y

n

n

-

=


is a particular solution of

        
[image: image39.wmf]0

'

)

2

1

(

'

'

=

+

+

+

xy

y

n

xy

, 
[image: image40.wmf]0

>

x

.

             Solution.
Bessel function 
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      We can take 
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   6. Show that 
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            Solution.
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    7. Use the results from Chapter 8 to prove that


[image: image51.wmf])

190

(

)

148

(

U

U

=

. Chapter 8 was over external direct products.

            Solution.
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     Let n have a decomposition on prime factors:
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     The general result is
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    Consequently

         
[image: image57.wmf]),

37

(

)

4

(

)

148

(

U

U

U

´

=

  
[image: image58.wmf])

19

(

)

5

(

)

19

(

)

5

(

)

2

(

)

190

(

U

U

U

U

U

U

´

=

´

´

=

.

    Further
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    (another general result:  
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   Analogously
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  and
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    8. The mean of a Poisson random variable X is 
[image: image66.wmf]9

=

m

. Compute the probability

         
[image: image67.wmf])

3

3

(

s

m

s

m

+

<

<

-

X

P

.

                
[image: image68.wmf]Solution.
       We have for Poisson variable X   
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       (from the table).

_1114108910.unknown

_1114882388.unknown

_1114885120.unknown

_1114885972.unknown

_1114886227.unknown

_1114887516.unknown

_1114887758.unknown

_1114887823.unknown

_1114887700.unknown

_1114886281.unknown

_1114886177.unknown

_1114886178.unknown

_1114886013.unknown

_1114885223.unknown

_1114885904.unknown

_1114885187.unknown

_1114883481.unknown

_1114883484.unknown

_1114883485.unknown

_1114883482.unknown

_1114883479.unknown

_1114883480.unknown

_1114882421.unknown

_1114883478.unknown

_1114126800.unknown

_1114882095.unknown

_1114882303.unknown

_1114127003.unknown

_1114109498.unknown

_1114110246.unknown

_1114126349.unknown

_1114110345.unknown

_1114110168.unknown

_1114109087.unknown

_1114109251.unknown

_1114108962.unknown

_1113295792.unknown

_1114108437.unknown

_1114108726.unknown

_1114108834.unknown

_1114108645.unknown

_1114107856.unknown

_1114108149.unknown

_1113296187.unknown

_1114107713.unknown

_1113296434.unknown

_1113295905.unknown

_1112999192.unknown

_1112999673.unknown

_1113000006.unknown

_1113295553.unknown

_1113295636.unknown

_1113000211.unknown

_1113000314.unknown

_1113000138.unknown

_1112999859.unknown

_1112999943.unknown

_1112999791.unknown

_1112999476.unknown

_1112999631.unknown

_1112999285.unknown

_1112904634.unknown

_1112999025.unknown

_1112999116.unknown

_1112905971.unknown

_1112904099.unknown

_1112904413.unknown

_1112825824.unknown

_1112903884.unknown

_1112825764.unknown

