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I. Due Date   
 
  Monday September 27, 2010, at the beginning of class. 
  
II. Objectives 
 

1. Understand basic programming languages concepts and syntax.  
 
III. References 
  

1. Programming Language Pragmatics (3nd Edition) by Michael L. Scott – Chapters 
1 and 2.2.1. 

 
2. Slides and handouts posted on the course Web site 

  
IV. Software Required 
 

1. Microsoft Word. 
1. Win Zip as necessary. 
 

V.  Assignment 
 

1. Problem 1:  
 

Consider the following simple language: 
a and b represent names of integer variables. 
Each statement may have a label as a prefix. 
Statements in the language include: 
 



Language Statement Language Statement Semantics 

a = b Assign a the value of b 

a = a + 1 Add 1 to a 

a = a – 1 Substract 1 from a 

if a = 0 then goto L If a = 0 transfer control to 
statement L 

if a > 0 then goto L If a > 0 transfer control to 
statement L 

goto L Transfer control to statement L 

Halt Stop execution 

 
For example, the program that computes a = a + b can be given by: 
 

L: a = a + 1 
b = b - 1 
if b > 0 then goto L 
halt 

  
 Write the following programs in this language:  
  
 Given a and b, compute x = a + b  
 Given a and b, compute x = a * b  
 Given a, b, c, and d, compute x = a * b and y = c * d  
  
 Discuss a minimal set of extensions needed to make this language easy to use  
 (hint: Consider concepts like sub-programs, new statements, declarations, etc.) 

 
2. Problem 2:  
 

Features in C allow the same meaning to be expressed many ways.  
 
How many different statements can you write in C that add 1 to a variable X, i.e., 
equivalent to X = X + 1 ? 
 



Discuss the advantages and disadvantages of this aspect in the design of C. 
 

3. Problem 3: 
 

Textbook explorations exercise 1.10 (page 38).  
 
4. Problem 4: 
 

Textbook exercise 2.3 (page 103). 
 
5. Problem 5:  
 

An attribute of a programming language is orthogonality. The term orthogonality 
refers to the attribute of being able to combine various features of a language in 
all possible combinations, with every combination being meaningful. For 
example, suppose a language provides for an expression that can produce a value, 
and it also provides a conditional statement that evaluates an expression to get a 
true or false value. These two features of the language, expression and conditional 
statement, are orthogonal if any expression can be used and (evaluated) within the 
conditional statement. 
(a) In your opinion, is orthogonality a must when designing a "good" 
programming language. 
Suppose a new language design provides three basic data types: integer, real, and 
character. It also provides the ability to declare arrays and records of data. 
Arrays have elements of the same type and records have elements of mixed types. 
Use the concept of orthogonality to critique these two variants of this new design: 
(b) Elements of arrays and records may be of any of these basic data types and 
may also be themselves arrays or records (e.g., an element of a record may be an 
array). 
(c) Elements of arrays and records may be of type integer or real. Arrays of 
characters are called strings and get special treatment. Record elements may be of 
type character. Records may have arrays as elements, but arrays may not have 
records as elements. Arrays may not have arrays as elements, but 
multidimensional arrays are provided to get the same effect. 

 
6. Compile your answers to all questions above in a file using Microsoft Word.  

 
7. Save the file as a Word document.  

 
8. Name the file Assignment1.doc. 

 
9. Email your assignment file to the recitation lead. 
 

 



VI. Deliverables  
 

1. Electronic:  
Your assignment file must be emailed to the recitation lead.  The file must be 
created and sent by the beginning of class.  After the class period, the program is 
late.  The email clock is the official clock.  

 
2. Written: 

 
Printout of the file.  
The cover page supplied on the next page must be the first page of your 
assignment file 

      Fill in the blank area for each field.   
 

NOTE: 
The sequence of the hardcopy submission is: 

1. Cover sheet 
2. Assignment answer sheet(s) 

 
 

VII. Sample Cover Sheet: 
 



Name ________________________ Date: ____________ 
      (last name, first name) 
Section: ___________ 
 

Assignment 1  
Assignment Layout (25%) 
 
❏  Assignment is neatly assembled on 8 1/2 by 11 paper. 
❏  Cover page with your name (last name first followed by a comma then first name) and 

section number with a signed statement of independent effort is included. 
❏  All questions are answered and correctly numbered. 
❏  File name is correct. 
 
Answers to Individual Questions (20% per question) 
 
❏  Assumptions provided when required.   
     
Total  in points:     ___________________ 
Professor’s Comments: 
 
 
 
 
Affirmation of my Independent Effort:  _____________________________ 
              (Sign here) 
 


