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Goals 

In order to complete this assignment, you will need to: 

• Create a complete, working C++ program 

• Gather input from the user via keyboard (cin) 

• Perform basic data validation 

• Use conditional execution to guide program flow 

• Perform basic calculations with user data 

• Format data and calculation results for output 

• Provide output to user via console (cout) 

Description 

Southern Shape Supply, Inc. (SSSI) is the world’s premier source for custom fabricated shapes. Sally 

Simpson is SSSI’s founder and chief engineer; in addition to master fabricator, Sally is also a 

mathematical savant. Since the company began operations, she has performed all required 

manufacturing and sales calculations in her head. Unfortunately, Sally has decided to retire. Now the 

company is in critical need of a computer application to quickly and accurately make the required 

calculations. You have been hired to develop this software. 

  



Specification and requirements 

Specification 

Sally has provided the following rules about valid orders and their associated costs: 

Available Shapes 

This first phase of software development will focus on the company’s three best-selling shapes; an 

oblate spheroid, a prolate spheroid, and a sphere (drawings of these shapes are provided below). 

The dimensions required for fabrication depend on the shape selected: 

• To specify a sphere, a single dimension – the radius, r – must be provided 

• To specify a spheroid, two dimensions must be provided: the horizontal semiaxis, a, and the 

vertical semiaxis, c 

SSSI also places manufacturing limitations on these dimensions: 

• The minimum value for any dimension (r, a, or c) is 0.45 inches 

• The maximum value for any dimension (r, a, or c) is 7.62 inches 

• When the selected shape is an oblate spheroid: 

o The horizontal semiaxis must be larger; that is, a > c 

o The horizontal semiaxis must not be more than 1.95 times the vertical semiaxis 

• When the selected shape is a prolate spheroid: 

o The vertical semiaxis must be larger; that is c > a 

o The vertical semiaxis must not be more than 1.95 times the horizontal semiaxis 

Note that, in the case of the two spheroids, the absolute bound on a and c (of 7.62 inches) applies in 

addition to the bound specified by the ratio of semiaxes. 

Available Materials 

SSSI also provides for fabrication using three different materials: plastic, aluminum, and carbon fiber. 

The cost of manufacturing is dependent on the material chosen and includes both a charge for raw 

materials and a charge for labor, according to the pricing scheme below. Note that the material cost is 

dependent on the surface area of the final shape chosen. 

Material Material Cost ($ / square in. ) Labor Cost ($) 

Plastic 0.14 32.76 + (0.19 * material cost) 
Aluminum 0.39 80.13 + (0.29 * material cost) 
Carbon Fiber 1.35 126.49 + (0.49 * material cost) 

 

Total Retail Cost 

The total fabrication cost of the shape is the sum of the total material cost and the total labor cost. The 

sale price to the customer is a flat, 19% markup on this fabrication cost. 

  



Helpful Geometric Formulas 

Sally has provided the following diagrams and related formulas for both surface area and volume  
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Program Requirements 

Inputs 

Your program should prompt the user for the following inputs in the following order: 

• The kind of shape to be fabricated: a single character indicating the shape type 

o Use o for oblate spheroid, p for prolate spheroid, and s for sphere 

o Your program should accept both lower- and upper-case letters as valid 

o Your program should ignore (i.e., discard) any extra characters provided here 

▪ E.g., if the user types “Sphere”, then the characters “phere” should be ignored 

(and the ‘S’ should be treated as valid input 

o Any other input is invalid input 

• The dimensions of the desired shape: one or two floating-point numbers 

o Your program should prompt the user only for the dimensions needed for the selected 

shape (depending on the choice made above) 

o Always ask the user for the shorter semiaxis first, and the longer semiaxis second (which 

axis comes first will depend on the chosen shape) 

o Dimensions which to not satisfy the constraints listed above are invalid input 

• The desired material: a single character indicating the desired material 

o Use p for plastic, a for aluminum, and c for carbon fiber 

o As with shape type, your program should accept both lower- and upper-case letters and 

ignore any additional characters provided here 

o Any other input is invalid input 

The user prompts for each input should indicate the values (or range of values) that will be accepted for 

that input (which may depend on previous inputs). 

If invalid input is received, the program should display an appropriate error message and exit; this 

should happen without additional input prompts (that is, as soon as the invalid input is provided). You 

are NOT required to test for data-type errors; that is, you may always assume that the user will provide 

character/string inputs to character/string prompts and numeric inputs to numeric prompts. 

Output 

********** 

If all inputs are valid, your program should display the following outputs (after all input is received): 

• A restatement of the shape and material choices provided by the user 

• A summary of the dimension(s) provided by the user 

• An itemized listing of the order costs: 

o The total cost of materials for the order 

o The total cost of labor for the order 

o The total fabrication cost for the order (the sum of the previous two) 

o The final sales price of the order 

This output should be neatly formatted and displayed to the user.  

  



Project Deliverables 

Part A – Design Document 

The first deliverable for this project is a pseudocode design document showing the algorithm(s) you will 

implement in C++. Use the following keywords in your pseudocode design: 

• START (to begin your program) 

• STOP (at a point when your program ends 

• INPUT (to receive a value) 

• OUTPUT (to print something to the user) 

• IF <condition> THEN <statement> 

• IF <condition> THEN <statement> OTHERWISE <statement> 

You may also group multiple statements using BEGIN and END as delimiters. For example: 

IF <condition> 

BEGIN 

    Statement 

    …. 

    Statement 

END 

Part A – Submission 

You will submit a single .pdf document with the filename “<netid>P1.pdf” (e.g., I would submit a file 

with the name “re268P1.pdf”) to the Canvas assignment for Project 1 Design. This file must be a PDF file 

(and not another file type with the name changed to have the extension .pdf). 

The value for Part A is 100 points; this grade is 35% of your Project 1 score. 

Part A – Academic Integrity 

Your design is an individual project and all work must be your own. Refer to the guidelines specified in 

the Academic Honesty section of the syllabus or contact an instructor if you have any questions. Include 

the following comment at the top of your design document: 

/* 

 * <netID>P1.pdf 

 *  

 * COSC 051 Spring 2020 

 * Project #1 (Design) 

 *  

 * Due on: 28 January 2020 

 * Author <netID> 

 * 

 * In accordance with the class policies and Georgetown’s Honor Code, 
 * I certify that, with the exception of the class resources and those 

 * items noted below, I have neither given nor received any assistance 

 * on this project. 



 * 

 * References not otherwise commented within the program source code. 

 * Note that you should not mention help from our TAs, professors, or 
 * any code taken from the course textbook. 

 */ 

 

Part B – Program Source Code 

Implement the program according to this specification above in a file named “main.cpp” (you MUST 

name your file “main.cpp”) 

• You MUST ask for user inputs in precisely the same order and syntax as described in this 

prompt, and only request the items described – changing the number/order of questions will 

delay grading of your project and may lead to a points deduction. 

• You may (and should!) incorporate feedback and changes to your design document into your 

final program code. 

Part B – Submission Details 

Create a single .zip file named “submit.zip” which contains: 

• Your program source code (a file named “main.cpp”) 

• The file “Makefile” which was provided with this project specification 

The names and spelling of these two files (including the capitalization and lack of file extension on 

“Makefile”) must be exactly as shown.



Creating “submit.zip” on cs-class 

One way to create this zip file is to do so on cs-class (the course server); this can be done with the 

provided Makefile by following the instructions below: 

1) Transfer both the provided Makefile and your main.cpp to the same directory on cs-class 

2) Use the following “make” commands on cs-class 

Submit this .zip file to the  Canvas assignment for “Project 1 Code” 

The value for Part B is 100 points; this grade is 65% of your Project 1 score. 

  

cs-class% make clean 
rm -f *.o core a.out 
cs-class% ls 
Makefile  main.cpp 
cs-class% make submit 
rm -f submit.zip 
zip submit.zip main.cpp Makefile 
  adding: main.cpp (deflated 78%) 
  adding: Makefile (deflated 37%) 
cs-class% ls 
Makefile  main.cpp  submit.zip 
cs-class% unzip -l submit.zip 
Archive:  submit.zip 
  Length      Date    Time    Name 
---------  ---------- -----   ---- 
    14436  01-17-2020 13:07   main.cpp 
      244  01-17-2020 13:07   Makefile 
---------                     ------- 
    14680                     2 files 
cs-class% 

Remove files from last compile 

Create the zip file to submit 

Verify the zip file contents 



Part B – Academic Integrity 

Your code is an individual project and all work must be your own. Refer to the guidelines specified in the 

Academic Honesty section of the course syllabus or contact an instructor if you have any questions. 

Include the following comments at the start of your source code file: 

 /*  

 * main.cpp 

 *  

 * COSC 051 Spring 2020 

 * Project #1 (Code) 
 *  

 * Due on: 11 February 2020 

 * Author: <netID> 

 * 

 * In accordance with the class policies and Georgetown’s Honor Code, 

 * I certify that, with the exception of the class resources and those 
 * items noted below, I have neither given nor received any assistance 

 * on this project. 

 * 

 * References not otherwise commented within the program source code. 

 * Note that you should not mention help from our TAs, professors, or 

 * any code taken from the course textbook. 
 */ 

  



Course Materials Notice 

The materials used in Georgetown University courses ("Course Materials") generally represent the intellectual 

property of course instructors which may not be disseminated or reproduced in any form for public distribution 

(e.g., sale, exchange, etc.) without the written permission of the course instructor.   Course Materials include all 

written or electronic documents and materials, including syllabi, current and past examination questions/answers, 

and presentations such as lectures, videos, PowerPoints, etc., provided by a course instructor.   Course Materials 

may only be used by students enrolled in the course for academic (course-related) purposes.   

Published course readings (book chapters, articles, reports, etc.) available in Canvas are copyrighted material.  

These works are made available to students through licensed databases or fair use.  They are protected by 

copyright law, and may not be further disseminated or reproduced in any form for distribution (e.g., uploading to 

websites, sale, exchange, etc.) without permission of the copyright owner. 

More information about intellectual property and copyright can be found here:  

https://www.library.georgetown.edu/copyright.   

More information about computer acceptable use policy and intellectual property can be found here: 

https://security.georgetown.edu/it-policies-procedures/computer-systems-aup 

 

 

Source for spheroid area and volume calculations:  
Wikipedia contributors. (2019, December 19). Spheroid. In Wikipedia, The Free Encyclopedia. Retrieved 
07:41, January 14, 2020, from https://en.wikipedia.org/w/index.php?title=Spheroid&oldid=931492353 
 

Source for sphere calculations:  

Wikipedia contributors. (2020, January 9). Sphere. In Wikipedia, The Free Encyclopedia. Retrieved 07:44, 
January 14, 2020, from https://en.wikipedia.org/w/index.php?title=Sphere&oldid=934909126 
 

Graphics for shapes have been redrawn from scratch in PowerPoint, but were based upon images 
attributed to (Ag2gaeh [CC BY-SA (https://creativecommons.org/licenses/by-sa/4.0)]) from this source: 
File:Ellipsoid-rot-ax.svg. (2018, August 17). Wikimedia Commons, the free media repository. Retrieved 
07:55, January 14, 2020 from https://commons.wikimedia.org/w/index.php?title=File:Ellipsoid-rot-
ax.svg&oldid=315086156.  
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