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Just Enough Programming Logic and Design, 1e

Solutions 1-13

Just Enough Programming Logic and Design, 1st Edition

Chapter 1

Exercises

1. Match the definition with the appropriate term.

	i. 
	Computer system equipment
	a. 
	compiler

	ii.
	Another word for programs
	b.
	syntax

	iii.
	Language rules
	c.
	logic

	iv.
	Order of instructions
	d.
	hardware

	v.
	Language translator
	e.
	software


Answer:
	i. 
	Computer system equipment
	→
	d.
	hardware

	ii.
	Another word for programs
	→
	e.
	software

	iii.
	Language rules
	→
	b.
	syntax

	iv.
	Order of instructions
	→
	c.
	logic

	v.
	Language translator
	→
	a.
	compiler


2. In your own words, describe the steps to writing a computer program.
Answer: 

The student’s answer should describe the seven steps in the development process:
1. Understanding the problem

2. Planning the logic

3. Coding the program

4. Using software (a compiler or interpreter) to translate the program into machine language
5. Testing the program

6. Putting the program into production
7. Maintaining the program

3. Consider a student file that contains the following data:










Grade Point 
Last Name

First Name

Major


Average
Andrews

David


Psychology

3.4

Brown

Chris


Computer Science
4.0

Brogan

Lindsey

Biology

3.8

Carson

Kelly


Computer Science
2.8

Eisfelder

Katie


Mathematics

3.5

Faris

Natalie

Biology

2.8

Fredricks

Zachary

Psychology

2.0

Gonzales

Eduardo

Biology

3.1


Would this set of data be suitable and sufficient to use to test each of the following programs? Explain why or why not.
a. a program that displays a list of Psychology majors
Answer: 
Yes, the program can select and display the two records whose major field contains "Psychology".

b. a program that displays a list of Art majors
Answer: 
No, there are no records whose major field contains "Art". A test would not determine if this field would process correctly.

c. a program that displays a list of students on academic probation—those with a grade point average under 2.0

Answer: 
No, there are no records whose grade point average field contains a value 
 
 under 2.0. A test would not determine if this field would process correctly.
d. a program that displays a list of students on the dean’s list

Answer: 
No, we don't know what value grade point average must be to qualify for the 
 
 dean's list, so this condition cannot be tested.

e. a program that displays a list of students from Wisconsin

Answer: 
No, there is no state field, so the program would have no way of knowing what state each student is from.
f. a program that displays a list of female students

Answer: 
No, there would be no way the program could determine the gender of the student based on the data in the record. People could look at the current data and guess if a student was male or female based on their name, but they might be wrong. (For example, “Chris” might be short for either Christopher or Christine.) If a gender field contained an "F" or "M", then a program could select and display students based on gender.
4. Suggest a good set of test data to use for a program that gives an employee a $50 bonus check if the employee has produced more than 1,000 items in a week. For example, one record might include the following:

Last name
First name

Items produced this week
Foster

Samantha

1,315
Answer: 
Answers may vary, but included in the record layout should be a field for the number of items produced and a field (or fields) for the employee name (in order to differentiate each record). There should be at least one record where the number of items produced is less than 1000, is 1000, and is greater than 1000. It might also be a good idea to include a record with zero items produced for the week. For example:

	Last name
	First name
	Items produced this week

	Brown
	John
	1,000

	Walters
	Edna
	999

	Porter
	Kelly
	1,001

	Davis
	Edgar
	0


5. Suggest a good set of test data for a program that computes gross paychecks (that is, before any taxes or other deductions) based on hours worked and rate of pay. The program computes gross as hours times rate, unless hours are over 40. If so, the program computes gross as regular rate of pay for 40 hours, plus one and a half times the rate of pay for the hours over 40.
Answer: 
Answers may vary, but included in the record layout should be a field for the hours worked and another for the rate of pay. There should be at least one record where the hours worked is less than 40, one where they are 40, and one where they are greater than 40. It might also be a good idea to include a record with zero hours worked. There should also be a way to distinguish one record from another (for example, by employee name or employee number). For example:

	Employee number
	Hours worked
	Pay rate

	3347
	38
	12.55

	6299
	41
	13.50

	7218
	40
	23.00


	5030
	0
	10.25


6. Suggest a good set of test data for a program that is intended to output a student’s grade point average based on letter grades (A, B, C, D, or F) in five courses.
Answer: 
Answers may vary, but included in the record layout should be the five course grades that will be submitted for averaging. Answers may vary depending on whether the student will input numeric scores (A = 4, B = 3, C=2, etc.) or input letter grades, with the assumption that the program will convert the letter to a numeric score. There should be a variety of grades, and every grade should be used at least once. There should also be a way to distinguish one record from another (for example, by student last name or student number). For example:


	Student number
	Course 1 grade
	Course 2 grade
	Course 3 grade
	Course 4 grade
	Course 5 grade

	00347
	A
	A
	A
	A
	A

	12908
	F
	F
	F
	F
	F

	40981
	A
	B
	C
	D
	F

	66085
	B
	C
	A
	C
	C


7. Suggest a good set of test data for a program for an automobile insurance company that wants to increase its premiums by $50 per month for every ticket a driver receives in a three-year period.

Answer: 
Answers may vary, but included in the record layout should be the insured's premium amount and the number of tickets received in the given three year period. The number of tickets for the given three year period can be given as one field (the total for the entire period), or the student may use three separate fields indicating the number of tickets received in each of the three years. The sample data set should include at least one record where the total number of tickets is 0, one where it is one, and one record where the number of tickets is more than one. There should also be a way to distinguish one record from another (for example, by insured name or policy number). For example:


	Insured name
	Premium
	Total tickets in 3 year period

	Crandell
	165.99
	3

	Byer
	237.50
	1

	Harris
	 89.75
	4

	Wu
	150.00
	0


8. Which of the following names seem like good variable names to you? If a name doesn’t seem like a good variable name, explain why not.

Answer: 
Answers will vary. A possible solution:
	a.
	c
	–
	Valid, but probably too short to be descriptive

	b.
	cost
	–
	Good

	c.
	costAmount
	–
	Good, but redundant

	d.
	cost amount
	–
	Invalid, spaces aren’t allowed

	e.
	cstofdngbsns
	–
	Valid, but difficult to read

	f.
	cost2011
	–
	Good, but if 2011 represents anything other than the year it could be confusing

	g.
	costOfDoingBusinessThisFiscalYear
	–
	Valid, but long and awkward


9. If myAge and yourRate are numeric variables, and departmentName is a string variable, which of the following statements are valid assignments? If a statement is not valid, explain why not.
Answer:
	a.
	myAge = 23
	–
	Valid

	b.
	myAge = yourRate
	–
	Valid

	c.
	myAge = departmentName
	–
	Invalid: Mismatched types

	d.
	myAge = “departmentName”
	–
	Invalid: Mismatched types

	e.
	42 = myAge
	–
	Invalid: Constant on left side of equal sign

	f.
	yourRate = 3.5

	–
	Valid

	g.
	yourRate = myAge
	–
	Valid

	h.
	yourRate = departmentName
	–
	Invalid: Mismatched types

	i.
	6.91 = yourRate
	–
	Invalid: Constant on left side of equal sign

	j.
	departmentName = Personnel
	–
	Invalid: Quotes are missing

	k.
	departmentName = “Personnel”
	–
	Valid

	l.
	departmentName = 413

	–
	Invalid: Mismatched types

	m.
	departmentName = “413”
	–
	Valid

	n.
	departmentName = myAge
	–
	Invalid: Mismatched types

	o.
	departmentName = yourRate
	–
	Invalid: Mismatched types

	p.
	413 = departmentName

	–
	Invalid: Constant on left side of equal sign and/or mismatched types

	q.
	“413” = departmentName
	–
	Invalid: String literal on left of equal sign


10. Draw a flowchart or write pseudocode that represents the directions from your house to your best friend’s house.
Answer:
Please note that answer will vary. A sample solution follows.


Flowchart


[image: image1.jpg]start
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Pseudocode
start

drive south on 136 Ave


turn left (east) on First Street


turn right (south) on Palm Ave


arrive at 15 Palm Ave

stop
11. Develop the logic that represents your favorite recipe.
Answer:

Please note that answer will vary. A sample solution follows.


Flowchart
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Pseudocode
start

input (gather) bread


input (gather) peanut butter


input (gather) jelly


using a knife, spread peanut butter on one slice of bread


using a knife, spread jelly on another slice of bread

place both slices together, face up
stop

12. Develop the logic of a program that allows the user to enter two values and displays their sum and difference.
Answer:

Flowchart
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Pseudocode
start

input number1


input number2


compute sum as number1 plus number2


compute diff as number1 minus number3


output sum


output diff

stop
13. Develop the logic of a program that allows a new employee to enter his or her birth year and the current year. Display the years in which the employee becomes eligible for medical insurance (after one year with the company), is vested in the retirement plan (after five years with the company), and is eligible for a pension (at age 65).
Answer:

Flowchart
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Pseudocode

start


input birthYear

input currentYear

compute medInsYear as currentYear plus one

compute vestedYear as currentYear plus five


compute pensionYear as birthYear plus 65


output medInsYear

output vestedYear


output pensionYear

stop
14. Body mass index (BMI) is a statistical measurement that compares a person’s weight and height. To calculate BMI, you multiply your weight in pounds by 703 and divide the result by the square of your height in inches. Develop the logic for a BMI calculator.

Answer:

Flowchart
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Pseudocode

start


input weight

input heightInInches


compute dividend as weight times 703


compute divisor as heightInInches times heightInInches


compute bmi as dividend divided by divisor


output bmi

stop
15. Develop the logic of a program that allows the user to enter his or her hourly pay rate, the number of hours worked this pay period, and the percentage of gross salary that is withheld. The program multiplies the hourly pay rate by the number of hours worked, giving the gross pay; then, it multiplies the gross pay by the withholding percentage, giving the withholding amount. Finally, it subtracts the withholding amount from the gross pay, giving the net pay after taxes. The program displays the net pay.
Answer:

Flowchart
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Pseudocode
start

input payRate


input numberOfHrs


input withheldPct


compute grossPay as payRate times numberOfHrs


compute withholdAmt as grossPay times withheldPct


compute netPay as grossPay minus withholdAmt


output netPay

stop
16. Create the logic for a Mad Lib program that displays a message asking the user to provide five words, and then accept those words and create and display a short story or nursery rhyme that uses them.
Answer:


Students’ answers will vary. But a simple solution could be:
start


output “Please enter a noun”

input word1
output “Please enter a noun”

input word2

output “Please enter a past-tense verb”

input word3

output “Please enter a noun”

input word4

output “Please enter an -ing verb” 

input word5
output “Jack and Jill went up the word1 to fetch a pail of word2. 

Jack word3 down and broke his word4, and Jill came word5 after.”
stop






