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CHAPTER 7

Scheduting

. Consider the following weighted order-requirement

digraph. All completion times are in minutes.
T 1 T3 T4 T6
Q)5 —{)—>(19
T T T5

a. Find the finishing time for this project if one
processor is assigned.

b. List all maximal paths and their weights.

¢. What are the critical path and the critical time for
this project?

d. Explain the significance of the critical time.

. Consider the following weighted order-requirement

digraph. All completion times are in minutes,

a. Find the finishing time for this project if one
processor is assigned.

b. List all maximal paths and their weights.

¢. What are the critical path and the critical time for
this project?

d. Explain the significance of the critical time.

. Consider the following weighted order-requirement

digraph. Afl completion times are in minutes.

T, Ts T, Tg

@ —(——C)—()
iy @

T] T3

a. Find the critical path and the critical time for this
project.

b. Construct the Gantt chart and find the finishing
time when processor 1 is assigned the tasks in
the critical path and processor 2 is assigned T,
followed by T,

¢. Construct the Gantt chart and find the finishing
time when processor 1 is assigned the tasks in
the critical path and processor 2 is assigned Ty
followed by T,.

d. Is either of the schedules found in parts (b} or (c)
optimal? Explain why or why not.

6. Consider the following weighted order-requirement
digraph. All completion times are in minutes.

Ty Ts T,

Te Tq
A—(®) 5 O

19 ©

T T, Ty

a. Find the critical path and the critical time for this
project. 7

b.- Construct the Gantt chart, and find the finishing
time when processor | is assigned the tasks in
the critical path and processor 2 is assigned T,
first, T second, and T, third. .

¢. Construct the Gantt chart, and find the finishing
time when processor | is assigned the tasks in
the eritical path and processor 2 is assigned T,
first, T, second, and T third,

d. Is either of the schedules found in parts (b) or (c)
optimal? Explain why or why not. ‘

7. Consider the following table, which contains a list

of all maximal paths and their weights. This project
contains no isolated vertices. ~

a. Explain why T, will be placed first in the critical-
path priority list,

h. Remove T, and the resulting nonmaximal path
from the table. Explain why T, is the next task
placed in the critical-path priority list,

¢. Remove T from the table. Explain why Ts is
the next task placed in the critical-path priority
list.

d. Remove T; and the resulting nonmaximal path
from the table. In what order will the remaining
tasks be placed in the critical-path priority
list?
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468 * CHAPTER7 Scheduling

12. Consider the following weighted order-reguirement
digraph for a project. All completion times are in
minutes.

T, T T,

a. Find the critical path and the critical time for this
project.

b. Find the critical-path priority list.

¢. Use the critical-path scheduling algorithm to
schedule two processors to the project. How
many minutes will it take to finish the project?

13. Consider the weighted order-requirement digraph

from problem 11.

a. Suppose the completion time for T4 can be re-
duced from 13 minutes to 8 minutes. Will this
change the schedule or the finishing time?
Explain.

b. Suppose the completion time for Ts can be re-
duced from 27 minutes to 20 minutes. Will this
change the schedule or the finishing time?
Explain.

14. Consider the weighted order-requirenient digraph

from problem 12.

a. Suppose the completion time for T4 can be re-
duced from 11 minutes to 8 minutes. Will this
change the schedule or the finishing time?
Explain.

b. Suppose the completion time for T can be re-
duced from 10 minutes to 5 minutes. Will this
change the schedule or the finishing time?
Explain.

15. Suppose the first task in the critical-path priority list
from problem 11 is delayed, causing the completion
time for that task to be 10 minutes longer. How will
this affect the schedule and the finishing time forlthe
project with two processors?

16. Suppose the first task in the critical-path priority list
from problem 12 is delayed, causing the completion
time for that task to be 10 minutes longer. How will
this affect the schedule and the finishing time for the
project with two processors?

17. Consider the following weighted order-requirement
digraph for a project. All completion times are in
minutes.

a. Find the critical-path priority list.
b. What is the critical time for this project?

18. Consider the following weighted order-requirement
digraph for a project. All completion-times are in
hours.

”

T, T, Ts

T T - T
a. Find the critical-path priority list.

b. What is the critical time for this project?

19. Refer to problem 17. Use the critical-path schedul-
ing algorithm to assign tasks to (WO ProCessors.
Construct the Gantt chart and determine how much
idle time is in the schedule. [s the schedule optimal?
Explain.

20. Refer to problem 18. Use the critical-path schedul-
ing algorithm to assign tasks o two processors.
Construct the Gantt chart and determine how much
idle time is in the schedule. Is the schedule optimal?
Explain.

21. Referto problem 17. Use the critical-path schedul-
ing algorithm to assign tasks to three processors.
Construct the Gantt chart and determine how much
idle time is in the schedule. Is the schedule optimal?
Explain.

22. Refer to problem 18. Use the critical-path schedul-
ing algorithm to assign tasks to three processors.
Construct the Gantt chart and determine how much
idle time is in the schedule. Is the schedule optimal?
Explain. .
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