Dean Magnusson


Week 6
Page 80 Problem #3

Construct a solution algorithm for the following programming problem. Your solution should contain:  A defining diagram, a list of control structures required, a Psuedocode algorithm and a desk check of the algorithm as well as a flow chart.

#3.  A file of student records contains name, gender (M or F), age (in years) and marital status (single or married) for each student. Design an algorithm that will read through the file and calculate the numbers of married men, single men, married women and single women.  Print these numbers on a Student Summary Report. If any single men are over 30 years of age, print their names and ages on a separate Eligible Bachelors Report.

Defining Diagram

	Input
	Processing
	Output

	‘S’ records
	Print heading
	heading line

	· number
	Read student records
	select student records

	· name
	Select male students
	· number

	· gender
	Select female students
	· name

	· marital_status
	Compute number of married men
	· marital status

	· age
	Computer number of married women
	· age

	
	Compute number of single men
	Student Summary Report

	
	Compute number of single women
	Eligible Bachelors Report

	
	Print numbers to Student Summary Report
	

	
	Compute number of single men over 30 years of age
	

	
	Print number of single men over 30 years of age to Eligible Bachelors Report
	


Control structures required

1. A DOWHILE loop to control the repetition.

2. IF statements to select ‘S’, number, name, gender, age, marital status.

3. Accumulators for total_selected_students and total_students.

Solution Algorithm

Produce_eligible_bachelor’s_list

Print_’STUDENT SUMMARY REPORT’ heading

Print_ ‘ELIGIBLE BACHELOR REPORT’ heading

Set total_students to zero

Read student record

DOWHILE records exist


IF student record = ‘S’ THEN



Increment total_student



Add 1 to total_students



Print ‘Student name’, name



Print ‘Student number’, number



Print ‘Student  marital status’, marital_status



Print ‘Student age’, age



Print ‘Student gender’, gender

ELSE



IF student record = ‘male



AND marital_status = single



AND age = over_30 THEN




Increment total_eligible_bachelor_record




Print student_number, name, age


ENDIF

Read eligible bachelor record

END


Print total_students

Print total_selected_students

END
Desk Checking

Two valid records should be sufficient to test the algorithm for correctness.  It is not necessary to check the DOWHILE loop construct for all students.

(i)  Input Data

	First Data Set
	Second Data Set

	Linda Moore
	John  Deer

	527-38-1845
	348-38-5869

	Married
	Single

	Female
	Male

	26
	38



name


number


marital_status


gender


age


(ii)  Expected Results

	First Data Set
	Second Data Set

	Linda  Moore
	John Deer

	527-38-1845
	348-38-5869

	Married
	Single

	Female
	Male

	26
	38



name


number


marital_status


gender


age


(iii) Desk Check Table

	Statement
	Student Record Count
	DO
	Bachelor Record Count
	DOWHILE Statement Executed?

	First Pass
	
	
	
	

	
	
	
	
	

	Read
	Student Record
	
	
	Student Record

	DOWHILE
	Set record count to zero
	Set to 1
	
	

	name
	Linda Moore
	
	
	

	number
	527-38-1845
	
	
	

	marital_status
	married
	
	
	

	gender
	female
	
	
	

	age
	26
	
	
	

	print
	yes
	
	
	

	
	
	
	
	

	Second Pass
	
	
	
	

	
	
	
	
	

	Read
	Student Record
	increment
	
	Student Record

	DOWHILE
	Increment student record count
	
	
	

	name
	
	
	John Deer
	

	number
	
	
	348-38-5869
	

	marital_status
	
	
	Single
	

	gender
	
	
	Male
	

	age
	
	
	38
	

	Print
	
	
	yes
	



Flowchart to Get and Print an Eligible Bachelor Report

Using a Control structure with a DOWHILE statement and an IF/THEN statement.



































Start





Set total_students to zero





Read student details





Total _students = male AND married?





Increment total_students





Print Student details





Add student_details to Student Summary Report





Read student details





Total_students = female?





Increment total_students





Print Student details





Total_students = male AND single?





Increment total_students





Print Student details





Stop





Total_students = single, male, AND over 30?





Print Eligible Bachelors Report





Add student_details to Eligible Bachelor Report





Increment total_students





Print Student details





Go to page two





Page two





Continue to Page one





Continued from page two








The colored lines of the flowchart below have significance.





The flow of the logic for a true statement is blue.  





The flow of the logic if a false statement is red.








