
CS 113
Week 2 Lecture 2
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Today’s Topics

Homework #1

Booleans and logical operators

Conditional statements 

String comparison in Java

Intro to methods
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Homework #1

First homework has been released.

Due Tuesday September 15 at 11:59 PM.

TA Office hours: Mon-Fri 5-7pm in Park 230.

My office hours: Tues 11am-12pm in Park 204.

If you need help: ask questions on slack, email, or ask to set up a Zoom call with 
me.
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Booleans & Conditionals

New data type.

Two possible values:

- true
- false 

Example: bool isWet = true;

Allows us to create conditional expressions.
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Expressions

Expression:

bool isWet = true;

Conditional expression: 

if isWet == true 
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Conditional Expressions & Relational Operators

Conditional expressions produce true or false values.

Relational operators:

● >
● >=
● <
● <=
● ==
● !=

Watch out for == vs =.
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x = 4;

x == 4
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Logical Operators

Logical operators allow us to combine Boolean expressions.

Logical operators:

Operator Meaning Example

&& and isRaining && isCold

|| or isRaining || isCold

! not !isRaining
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Rules of Logical Operators

X && Y is true when both X and Y are true.

X || Y is true when either X or Y is true.

!X is true when X is false.

!X is false when X is true.
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Decision Making: if / else

Branching decision-making based on values of Booleans expressions.

Execute different portions of the code in different circumstances.

boolean isHappy = true;
boolean knowIt = false;

if (isHappy && knowIt) {
System.out.println(“Clap your hands!”);

} else {
System.out.println(“Sit quietly.”);

}
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Decision making: multi-way if statements

if (<condition1>) {

  <stmts>

} else if (<condition2>) {

   <stmts> 

}

….

else {

   <stmts>

}

NOTES:
• Conditions evaluated in order
• First true condition executes
• Only one of the conditions can execute!
• the final else statement is optional
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Example: Height.java

• Write a program (called Height.java) that determines if a user can ride 
a rollercoaster.

• Make sure to ask the user for height in inches.

• If they are taller than 3, 4, or 5 feet:

• Print a message saying “you are taller than X feet, you may ride”

• If they are shorter than 3 feet:

• Print a message saying “you are too short to ride.”
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Exercise: Blackjack

Write a program Blackjack.java which generates a random value 
between 2 and 21 

• If the value is 21, print the value and “Blackjack” to the console

• If the value is between 17 and 20, print the value and “Stand” to the 
console 

• If the value is less than 17, print the value and “Hit me!” to the 
console
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Style
• How we format our programs is very important

• Like rules of etiquette around eating and keep a clean appearance

• Like punctuation rules, it helps make text more readable

• Variable names should be descriptive

• Indentation is very important
• Every statement inside a pair of braces must be indented

• Braces should be placed consistently
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Comparing strings

In Java, you cannot directly compare strings, we have to use 
compareTo
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Returns: 
• the value 0 if the argument string is equal to this string; 
• a value less than 0 if this string is lexicographically less than the string 

argument; 
• and a value greater than 0 if this string is lexicographically greater than the 

string argument.
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Comparing strings

• In Java, you cannot directly compare strings: use compareTo

String a = “apple”;
String b = “banana”;

if (a.compareTo(b) == 0) {
   System.out.println(“a and b match!”);
}  
if (a.compareTo(b) != 0) {

System.out.println(“a and b DO NOT match!”);
}
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Lexicographic Values/Order

• Strings are ordered lexicographically

• Generally, the same order as alphabetical order, with some caveats

• The characters of a string each correspond to a number

18



ASCII

https://www.asciitable.com/19



StringCompare.java
       String first = "a";
       String second = "A";
       int asciia = (int) first.charAt(0);
       int asciib = (int) second.charAt(0);
       System.out.println("ASCII Code for " + first +" is " + asciia);
       System.out.println("ASCII Code for "+ second +" is " + asciib);

       if (first.compareTo(second) == 0) {
           System.out.println(first + " is equal to " + second);
       }
       else if (first.compareTo(second) < 0) {
           System.out.println(first + " is less than " + second);
       }
       else if (first.compareTo(second) > 0) {
           System.out.println(first + " is greater than " + second);
       }

$ java StringCompare
ASCII Code for a is 97
ASCII Code for A is 65
a is greater than A
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Exercise: IsPrimary

Write a program that asks the user for a color and prints whether the 
color is primary or not. 

• The primary colors are “red”, “green”, “blue”

• All other inputs are non-primary
$ java IsPrimary
Enter a color: green
green is not primary

$ java IsPrimary
Enter a color: blue
blue is primary
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Math Utilities

• Math.round(40.11);
• Math.cos(0);
• Math.sqrt(9);
• Math.random();

These are all examples of methods!
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Using Methods

Methods are helpful for multiple reasons:

Allows us to use functionality without knowing how it works

Example: Math.random()

Allows us to encapsulate reusable code, so we don’t have to copy and paste it over 
and over.
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Creating Methods

Idea: Define re-useable portions of code

Analogy: machines with inputs and outputs

Two steps for programming with functions:

1. Define the function (name, inputs, outputs, implementation)

2. Call the function with inputs and do something with its output

All methods should be contained inside a class (more on classes later) 
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Let’s Try It Out

Demo 1: Ask user for a number, and return the square root

Math.sqrt(<number>);

Lets round that answer to an integer

Lets now do this for 2 numbers

Lets now do this for 4 numbers

Lets now do this for 6 numbers
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Anatomy of a method

• All methods have the following things:

• Name

• Parameter

• Body

• Return Type
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Method Signature
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Method Documentation

28



Documentation is Important!

Helps other programmers understand the functionality, parameters, 
and return type of your function.

Helps you remember what your code does.
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Defining Methods in Java: Syntax
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Calling Methods in Java: Syntax

parameters

arguments
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Executing a method: steps

1. When you encounter a method, pause!

2. Create a frame to hold the method state

3. Copy argument values

4. Execute the method, line by line. Continue until

1. you hit a return statement

2. you run out of statements

5. Send back return value (can be nothing if function is void)

6. Delete the method’s frame

7. Resume original function
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Exercise: Draw stack diagram

public class Neg {

    

    public static double neg(double x) {

        double value = x * -1

        return value;

        

    }

    public static void main(String[] args) {

        double negValue = 0;

        negValue = neg(-3.4);

    }    

}
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Exercise: Draw stack diagram

Main

args:
negValue: 

public class Neg {

    

    public static double neg(double x) {

        double value = x * -1

        return value;

        

    }

    public static void main(String[] args) {

        double negValue = 0;

        negValue = neg(-3.4);

    }    

}
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Exercise: Draw stack diagram

Main

args:
negValue: 0

public class Neg {

    

    public static double neg(double x) {

        double value = x * -1

        return value;

        

    }

    public static void main(String[] args) {

        double negValue = 0;

        negValue = neg(-3.4);

    }    

}
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Exercise: Draw stack diagram

Main

args:
negValue: 0

abs

x:
value 

return: 

public class Neg {

    

    public static double neg(double x) {

        double value = x * -1

        return value;

        

    }

    public static void main(String[] args) {

        double negValue = 0;

        negValue = neg(-3.4);

    }    

}
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Exercise: Draw stack diagram

Main

args:
negValue: 0

abs

x:
value 

return: 

-3.4

3.4

public class Neg {

    

    public static double neg(double x) {

        double value = x * -1

        return value;

        

    }

    public static void main(String[] args) {

        double negValue = 0;

        negValue = neg(-3.4);

    }    

}
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Exercise: Draw stack diagram

Main

args:
negValue: 0

abs

x:
value 

return: 

-3.4

3.4

public class Neg {

    

    public static double neg(double x) {

        double value = x * -1

        return value;

        

    }

    public static void main(String[] args) {

        double negValue = 0;

        negValue = neg(-3.4);

    }    

}

3.4
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Exercise: Draw stack diagram

Main

args:
negValue: 0

abs

x:
value 

return: 

-3.4

3.4

public class Neg {

    

    public static double neg(double x) {

        double value = x * -1

        return value;

        

    }

    public static void main(String[] args) {

        double negValue = 0;

        negValue = neg(-3.4);

    }    

}

3.4
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public class Neg {

    

    public static double neg(double x) {

        double value = x * -1

        return value;

        

    }

    public static void main(String[] args) {

        double negValue = 0;

        negValue = neg(-3.4);

    }    

}

Exercise: Draw stack diagram

Main

args:
negValue: 0

abs

x:
value 

return: 

-3.4

3.4

3.4
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public class Neg {

    

    public static double neg(double x) {

        double value = x * -1

        return value;

        

    }

    public static void main(String[] args) {

        double negValue = 0;

        negValue = neg(-3.4);

    }    

}

Exercise: Draw stack diagram

Main

args:
negValue: 3.4

abs

x:
value 

return: 

-3.4

3.4

3.4
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public class Neg {

    

    public static double neg(double x) {

        double value = x * -1

        return value;

        

    }

    public static void main(String[] args) {

        double negValue = 0;

        negValue = neg(5.4);

    }    

}

Exercise: Draw stack diagram

Main

args:
negValue: 

abs

x:
value 

return: 
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Exercise: Draw stack diagram

public class Abs {

    

    public static double abs(double x) {

        if (x < 0) { 

            return -x;

        }

        return x;

    }

    public static void main(String[] args) {

        double absValue = 0;

        absValue = abs(5.4);

    }    

}
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// Function: area

// Description: computes the area of a rectangle

// Input: width (double)

// Input: height (double)

// returns (double), the area as width * height

// side effects: none

public static double area(double width, double heig
ht) {

    return width * height; 

}

// Function: area

// Description: computes the area of a rectangle

// Input: width (double)

// Input: height (double)

// returns (none)

// Side effect: prints the area to the console

public static void area(double width, double height) 
{

     double a = width * height; 

     System.out.println("Area is "+ a);

}

What is different here?
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Warning: don’t confuse printing with returning

// Function: area

// Description: computes the area of a rectangle

// Input: width (double)

// Input: height (double)

// returns (double), the area as width * height

// side effects: none

public static double area(double width, double heig
ht) {

    return width * height; 

}

// Function: area

// Description: computes the area of a rectangle

// Input: width (double)

// Input: height (double)

// returns (none)

// Side effect: prints the area to the console

public static void area(double width, double height) 
{

     double a = width * height; 

     System.out.println("Area is "+ a);

}
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Benefits of methods

• Split large problems into small problems

• Easier to maintain code/cleaner code

• Only need to fix mistakes

• DRY: Don’t repeat yourself

• Implement once, re-use in different programs

• Abstract details so user doesn’t need to worry about details
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Exercise: Contains

Define a function, called contains

• Input: phrase (String) 

• Input: c (char)

• Return (Boolean): return true if the phrase contains the character c; false otherwise

Example usage:

public static void main(String[] args) {

      boolean result = contains(“lolcats”, ‘a’);

      System.out.println(result); // should print true

      result = contains(“lolcats”, ‘’);

      System.out.println(result); // should print false

}
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Method specifications

Idea: “contract” between the function user and the method implementation

Inputs and their types

Return type

Description of how function behaves, including special cases and side effects

A side effect refers to changes the method makes that last after the method returns (e.g. printing to 
the console is a side effect)

The method signature includes just the inputs and outputs of the function
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Method Specifications

/**

 * Returns a random real number from a Gaussian distribution with
 *  mean &mu and standard deviation &sigma

 * 

 * @param mu the mean

 * @param sigma the std

 * @ return a real number distributed according to the Gaussian distribution

 * /

public static double gaussian(double mu, double sigma) {

return mu + sigma * gaussian();

}
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Why have method specifications?

• Make the behavior of function clear

• Enable user to use function without having to look at the implementation
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Unit testing

Verify that method is implemented correctly

Call the method with different inputs and check the results

In a library, we can use the main method to test methods

51



Top down design

1. Identify features of the program 

1. List them out!

2. Identify verbs and nouns in feature list

1. Verbs: functions

2. Nouns: objects/variables

3. Sketch major steps – how features should fit together

1. Algorithm!

4. Write program skeleton

1. Include function stubs (placeholders for our functions)

2. Function stub: empty function with parameters and return type

5. Implement and test function stubs one at a time
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