Logic and Programming Exercises
1. Suppose the ticket price for a concert is $10 for people who are 65 or older or under the age of 12 but is $15 for everyone else.  Assume the age is stored in the variable age.  

(a) Fill in the condition for each of the following alternative if … else… statements for assigning the ticket price to the variable price.
if ( _____________________________________________ ) 


    price = 10;





   






else

    price = 15;





     
if ( ______________________________________________)

     price = 15;

else

     price = 10;

(b) The condition in the second statement should be the correct negation of the condition in the first. What law of logic applies to the negation of the first condition?
2. Suppose a person is looking for a roommate who is over 21 years of age and not a smoker. Suppose a program has a variable age (type int) for the age of a prospective roommate and a variable smoker (type boolean) for whether or not the person smokes.  Fill in the blanks for the following alternative if … else… statements.
if ( ____________________________________ )  
if (____________________________________)

    System.out.println ("Ok for roommate");

    System.out.println ("Sorry, not ok");

else






else

     System.out.println ("Sorry, not ok");


     System.out.println ("Ok for roommate");

3. Suppose you are writing a program for a people matching program and suppose someone wants a companion who is between the ages of 18 and 25 (inclusive) who likes either Jazz or Rock music.  Suppose your program has a variable named age (type int) that stores the age and music (a String variable) that stores the type of music a person likes.  
(a) It is often useful to break up a complex boolean condition such as the one above and use a boolean variable to "name" part of the condition.  In this case we could use a boolean variable to indicate an age range that meets  the criteria.  The following declares a  variable named ageOK that should be true for an age in the range 18 – 25 but false otherwise.  Fill in the blank to assign the variable an expression for the desired age range.


boolean ageOk = __________________________________________________________;

(b) Now, consider the following statement:


if ( ageOk && music.equals("Jazz") || music.equals("Rock") )

     System.out.println ("Meets Criteria!");


else


     System.out.println ("Not suitable.");

[NOTE: To test if two objects are equal you must use the equals method – the primitive operator == will compare the references not the actual values of the objects.]

( What will this print for 20 year old who likes Rock?

( What will it print for a 50 year old who likes Jazz?

( What about a 50 year old who likes Rock?
(c) The form of the condition in the above if statement is p ( q ( r.   Use truth tables to show  that

 (p ( q) ( r  ( p ( (q ( r)

(d) The above shows that in order for a condition such as that in part (b) to be valid syntax, there must be clear precedence rules.  What are the precedence rules for &&, ||, and ! in Java?

4. Suppose party is a variable of type String that contains a letter designating the political party of a person.  A "D" means Democrat, an "R" means Republican, an "I" means Independent, and so on (there are other parties).  Write each of the following statements in correct Java syntax.

(a)  party is either D or R
__________________________________________________________

(b)  party is not I

__________________________________________________________

5. Suppose points is an integer variable.  Write the following conditions in valid Java syntax:

 points is neither 7 nor 11

__________________________________________________

6.  Suppose that for a person to be eligible for a certain job the person must score between 60 and 90 (inclusive) on an aptitude test and either be certified for the type of work or have at least 2 years experience in the field.  Suppose the variable score (type int) contains the person's score on the aptitude test, the variable certified (type boolean) is true if the person is certified and false otherwise, and the variable years (type int) contains the number of years of experience in the field.  Declare a boolean variable eligible and write an assignment that makes it true if the person is eligible for the job and false otherwise.  Do not use an if!


7. Write the expression for the negation of the condition in #6. (Don't just put ! in front of a long expression!)

8.  Suppose passTest, collegeGrad, and securityClearance are all boolean variables in the following sequence of code.  Trace the code and show what would be printed for each of the combinations of values of these variables in the table below.






 

          if (passTest || collegeGrad && securityClearance)

          {

                 System.out.println ("Eligible");

                 if (collegeGrad)

                      System.out.println ("Code A");

                 else

                      System.out.println ("Code B");

           }

           else

           {

                  System.out.println ("Not Eligible");

                  if (!securityClearance)

                        System.out.println ("Code C");

                  if (passTest)

                        System.out.println ("Code D");

                  else

                        System.out.println ("Code E");

               }

          passTest     collegeGrad   securityClearance                     OUTPUT              _

(a)    
true              false                 true

(b)       false              true                  false

(c)        true              false                   false

(d) Is the above code correct if to be eligible a person must have a security clearance and either pass the test or be a college graduate?  Explain.

(e) Do the three situations in parts (a) – (c) test all possibilities for this code?  Explain.
