
 

WEEK 4 
OPERATORS, EXPRESSIONS AND STATEMENTS 

OPERATORS 

 Review: 
• Data values can appear as literals or be stored in variables/constants 
• Data values can be returned by method calls 

  
Operators: special symbols that operate on their operands and return a result. 
• Data values can be combined into expression using operators 
• Eg. 12 * 2 is an expression that returns 24. 

o The operator is * 
o The operands are 12 and 2 
o The result is 24 

  
Expressions evaluate to a single value. 
• This value must have a data type  
• The resulting data type depends on the data types of the operands 

  
What do we use expression for? 
• Arithmetic - mathematic calculations 
• String manipulation - combining/changing strings 
• Assignment - '=' is also an operator 
• Comparison - these kinds of expression return the Boolean values 

  
Operator precedence list: a list that decides which operator operates first. 

THE ASSIGNMENT OPERATOR 

 Assignment statement: an expression that is terminated by a ';' 
  

1. The assignment operator has the LOWEST PRECENDENCE of all operators, because the RHS 
must be fully evaluated before it can be stored. 

2. Assignment operators returns whatever value is on the RHS. 
  

ARITHMETIC OPERATORS 

Operation Operator Example expression Return value 

Addition + 1 + 2 3 

Subtraction - 1 - 2 -1 

Multiplication *  1.5 * 2.0 3.0 

Division / 1.0 / 2.0 
1 / 2 

0.5 
0 

Remainder % 7 % 3 1 



 

Integer division VS floating-point division 
  
If BOTH operands are integers…the operation is integer division 
• Return value = truncated integer 

  
If ONE operand is a double, and the other is an integer…the operation is floating-point division 
• A copy of the integer's value is AUTO-PROMOTED to a double 
• Return value = double type 

  
If BOTH operands are integers…you can CAST one operand to double and the auto-promotion of the 
other operand will cause floating-point division 
  
'++' and '--' 
  
The following statements are equivalent if they appear as standalone statements: 
  

count = count + 1;   

++count; Pre-increment 

count++;  Post-increment 

  

count = count - 1;   

--count; Pre-decrement 

count--; Post-decrement 

  
For x = 1 and y = 2; 

Expression Return value x after y after Explanation 

x + ++y 4 1 3 y is incremented from 2 to 3, 
y is added to x. 

x + y++ 3 1 3 y is added to x, which is 
returned, then y is incremented 
from 2 to 3 

x + --y 2 1 1 y is decremented from 2 to 1, 
y is added to x. 

x + y-- 3 1 1 y is added to x, which is 
returned, then y is decremented 
by 1. 

  
Note: don't use post-increment and post-decrement when writing code, because they get confusing. 
But understand them in other code. 
  
 
 
 



 

COMPOUND OPERATORS 

  

Using compound operator Long equivalent 

total += number total = total + number 

total -= number total = total - number 

total *= number total = total * number 

total /= number total = total / number 

total %= number total = total % number 

  
• Compound operators are often used for accumulating a sum/string 

THE MATH CLASS 

The Math class: contains many mathematical functions, such trigonometry, absolute, exponential 
and roots 
  
Eg. Math.floor(pi);      //returns 3.0 
  

1. The Math class is always available in Java code 
a. The math class is in a package in the Java Class Library (java.lang). 
b. THE MATH CLASS NEVER NEEDS TO BE "IMPORTED" (neither does the String class) 

2. The Math class prevents instantiation of math objects 
a. It can be invoked on the Class itself 
b. Math is 'static', it's in the application driver. 

OPERATOR PRECENDENCE 

BODMAS: Brackets, Orders, Division, Multiplication, Addition, Subtraction 
  
Parentheses can be nested - the expression within the INNERMOST level of parenthesis is evaluated 
first. 
  
The following operators have equal precedence: 
• Division and multiplication 
• Addition and subtraction 
• The leftmost operator has the highest precedence 
• EXCEPTION - the assignment operator associated from right to left. 

  
Good style - programmers use parentheses to explicitly and completely specify the order of 
operations. 
  
Why? The programmer doesn't have to remember the operator precedence rules. 
  
 



 

EQUALITY AND RELATIONAL OPERATORS 

Equality and relational operators: operate on numeric and String operands, and return Boolean 
results. 
  
Ordering of numeric values: 
• We can establish relativity between values because we assume an ordering of value 
• This is self-evident. 

  
Ordering of String values: 
• String values are compared by right-padding the shorter values with spaces to make the 

comparative values the same length 
• Then, a left-to-right character-by-character comparison is made 
• It is based on the characters' Unicode integer value 
• Space has the lowest Unicode integer value 

  
Unicode ordering: 
Space < 1 < 2 < 3 … < A < B < C < … < a < b < c < … 
• Case-sensitivity: 'A' and 'a' are not the same.  
• Punctuation characters are placed unpredictably between the digits and numbers 

  
Eg. "abcdefghij" compared to "abCD" 

1. Right-pad the shorter value: "abCdefghij" VS "abcd      " 
2. Character-by-character comparison: "a" vs "a", "b" vs "b", "C" vs "c" - "C" is smaller, therefore 

"abCdefghij" is the smaller value. 
  
Control structure conditions: 
Structures that control the sequence in which statements are executed rely on Boolean expressions, 
called conditions to decide which statement to execute next. 
  

Operator Java symbol 

Equality == 

Inequality != 

Relational: 
Less than 
Less than or equal to 
More than 
More than or equal to 

  
< 
<= 
> 
>= 

  
Precedence: 
Relational (<, >) come before '==' and '!=' 
  
When comparing two floating-point values, it is best to allow for small inaccuracies. 
  
double d1 = 1.23, d2 = 3.45; 
double delta = 0.00000001; 
myWindow.writeOutLine((d2 - d1) < delta);    //false 
   
 



 

Equality and Inequality with Strings: 
String s1 = "dog", s2; 
s2 = myWindow.readIn();  //assume user types in 'dog' 
myWindow.writeOutLine("s1 == s2: "+(s1 == s2)); //false 
  
Problem: both String variables, s1 and s2, are set with the same value. However, Java judged them 
unequal 
• String is a reference type, not a primitive type 
• When two string variables are compared with the equality/inequality operators, Java asks the 

question: "are they stored at the same location in memory or not?" 
• Instead of "are they the same value?" 

  
STRING VALUES CANNOT BE COMPARED WITH THE '==' / '!=' OPERATORS 
  
Side notes about reference types: 
• A reference variable's value is actually an address to its value, not the value itself. 
• If you set two variables in code with the same String value, the Java compiler will only store it 

once and reference it twice 
  
Relational operators with Strings: 
• Java will syntactically prevent relational operators from taking String operands. 

o You cannot run the expression: "abcd" < "ABCD"; 
  
Instead, we use some functions from the String class 
  
String s1 = "dog", s2, s3 = "dOg", s4 = "dogs!"; 
s2 = myWindow.readIn();     //assume user types in 'dog' 
  

Function Explanation Return 
value 

s1.equals(s2) s1 == s2 true 

!s1.equals(s2) Not (s1 == s2) false 

s1.equalsIgnoreCase(s3) Compares s1 and s3, ignoring case 
considerations. 

True 

s1.compareTo(s4) Compares s1 and s4, 
lexicographically*. Returns the 
difference of the two character 
values. It is negative, because s1 is 
smaller than s4. 

-2 
(negative 
value) 

s4.compareTo(s1) Returns a positive value, because s4 
is bigger than s1 

2 
(positive 
value) 

s1.compareTo(s2) Returns 0, because both values are 
equal 

0 



 

s1.compareToIgnoreCase(s3) Compares s1 and s3 lexicographically, 
but ignore the case differences. 

32 
(positive 
value) 

  

LOGICAL OPERATORS 

  

Operator Java symbol 

Not ! 

And && 

Or || 

  
Precendence: 
! < && < || 
  
Truth tables: 
  
Not 

B1 !B1 

True False 

False True  

  
And 

B1 B2 B1 && B2 

True True True 

True False False 

False True False 

False False False  

  
Or 

B1 B2 B1 || B2 

True True True 

True False True 

False True True 

False False False 

  
Example of combinations: 
  



 

Write an expression that tells you whether a value is in the range of 50 and 100, called inRangeTest. 
  
int low = 50, high = 100;    
int testValue1 = 99, testValue2 = 101; 
boolean inRangeTest1, inRangeTest2; 
  
inRangeTest1 = testValue1 >= low && testValue1 <= high; 
inRangeTest2 = testValue2 >= low && testValue2 <= high; 
  
Short circuiting:  
• The '&&' and '||' operates are short circuit operators. 
• This means that… 

o For '&&', if the left-hand operand is false, then the right-hand operand is not evaluated, 
and the return value is automatically false. 

o For '||', if the left-hand operand is true, then the right-hand operand is not evaluated, 
and the return value is automatically true. 

• Some programmers use short-circuiting to invoke/not invoke a method call, depending on the 
left-hand operand. 

  
Redundant syntax: 
Boolean expressions that look like this… 

myBoolean == true; 
myBoolean == false; 

Should be coded like this… 
myBoolean; 
!myBoolean; 

  

OPERATOR PRECEDENCE 

The four different types of operators are: 
1. Arithmetic (+, -, /, %, *) 
2. Relational (<, >) 
3. Equality, inequality (=, !=) 
4. Logical (&&, ||, !) 

  
Precedence: 
Arithmetic < Relational < Equality/Inequality < Logical 
  

EXPRESSIONS AND STATEMENTS 

Expression: any syntactically legal combination of variables, constants, literals, method calls and 
operators that evaluate to a single value. 
• All expressions return this single value, therefore it has a data type 
• The data type is determined by the types of the expression's terms  

  
There are 3 types of Java statements: 

1. Expression statements: assignments, pre/post increment/decrement, method calls, and 
object instantiation expressions, which are turned into statements by terminating them with a 
semi-colon 



 

2. Declaration statements: tell Java the name of a storage location and the type of data that will 
be stored there. 

3. Control flow statements: employ decision-making and looping to conditionally execute 
particular blocks of code. 

  
Statement block: 0 or more statements that are… 
• Terminated with semi-colons 
• Enclosed in braces { } 

  
Syntactically, statement blocks can appear anywhere a single statement can appear 
  
Statement blocks can be nested inside other statement blocks 

SCOPE 

Scope: the scope of a variable is all the code that can access it 
  
There are 3 levels of variable scope: 

1. Class level:  
a. Variables declared in a class, but outside of any methods 
b. The scope is the entire class, including the methods. 

2. Method level (local scope): 
a. Variables declared inside a method 
b. The scope is from the variable's declaration statement until the closing brace of the 

method, including any nested statement blocks. 
3. Block level (block scope): 

a. Variables declared in a block 
b. The scope is from the variable's declaration statement until the closing brace of the 

block, including any nested statement blocks. 
 
Control flow statements: use statement blocks extensively to delimit sequences of statements that 
should or should not be executed (decisions / if statements), or should be repeatedly executed 
(loops / for / while) 
• Usually, statements are executed from top to bottom 
• However, control flow statements break up the flow of execution by employing, eg. decision-

making and looping,  
• Allows your program to conditionally execute particular blocks of code. 

  
Lifetime: the time a variable exists in memory 
• It is possible for variables to be alive, but temporarily out of scope 
• Scope is a static concept, but lifetime is a dynamic concept.  
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