Chapter 19 A
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16. a.                          Arrival interval

Probability
     Arrival Interval

In Minutes
           (Frequency/200)     x Probability



1

0.05


0.05



2

0.10


0.20


3

0.35


1.05


4

0.30


1.20


5

0.15


0.75


6

0.05


0.30

Total

1.00


3.55

                   Therefore, average time between two successive arrivals = 3.55 minutes

    b. 


Service Time

Probability
   Service Time

In Minutes
           (Frequency/200)     x Probability



1

0.10


0.10



2

0.30


0.60


3

0.40


1.25


4

0.20


0.80


Total

1.00


2.70

Average service time = 2.7 minutes

    c. Random number scheme:



Arrivals




Service

         Arrival

Random

Service

Random

         Interval

Number

Time


Number

            1

00-04


1


00-09

            2

05-14


2


10-39

            3

15-49


3


40-79

            4

50-79


4


80-99

            5

80-94

            6

95-99





Simulated sample of 15 arrival intervals and service times
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 Number


1
52

4

54                     3

2
60

4

66

 3


3
02

1

68

 3


4
33

3

54

 3

5
79

4

84

 4

6
79

4

51

 3




7
30

3

72

 3

8
36

3

81

 4

9
58

4

20

 2

10
43

3

06

 1


11
65

4

02

 1

12
63

4

39

 2

13
64

4

95

 4
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14

2

02

 1

15
83

5

01

 1

Simulation of 15 customer arrivals and service times:




Time

Customer 
Time

Server



Arrival
Time of
Service
Waiting
Service 
Idle

Number
Arrival

Begins

Time

Ends

Time

1

0

0

0

3

2

4

4

0

7

1

3

8

8

0

11

1

4

9

11

2

14

0



5

12

14

2

18

0

6

16

18

2

21

0

7

20

21

1

24

0

8

23

24

1

28

0

9

26

28

2

30

0

10

30

30

0

31

0

11

33

33

0

34

2

12

37

37

0

39

3

13

41

41

0

45

2

14

45

45

0

46

0

15

47

47

0

48

1
Total





10



10

Server idle time = 10/48 x 100 or 20.83 percent.

Mean customer waiting time = 10/15 or 0.67 minutes.

It should be pointed out that a sample of 15 is far too small to calculate the server idle time and mean customer waiting time.

17.
a. 126 units
            b. answer will depend on the random numbers chosen.

18.
a. 22.3 hours
            b. 20    hours
            c. answer will depend on the random numbers chosen. 

