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Operators

At the lowest level, data in Java is manipulated using
operators.

Because Java was inherited from C++, most of these operators will be
familiar to C and C++ programmers. Java has also added some
improvements and simplifications.

If you’re familiar with C or C++ syntax, you can skim through this chapter
and the next, looking for places where Java is different from those languages.
However, if you find yourself floundering a bit in these two chapters, make
sure you go through the multimedia seminar Thinking in C, freely
downloadable from www.MindView.net. It contains audio lectures, slides,
exercises, and solutions specifically designed to bring you up to speed with
the fundamentals necessary to learn Java.

Simpler print statements

In the previous chapter, you were introduced to the Java print statement:
System.out.println("Rather a lot to type"):

You may observe that this is not only a lot to type (and thus many redundant
tendon hits), but also rather noisy to read. Most languages before and after
Java have taken a much simpler approach to such a commonly used
statement.

The Access Control chapter introduces the concept of the static import that
was added to Java SEs, and creates a tiny library to simplify writing print
statements. However, you don’t need to know those details in order to begin
using that library. We can rewrite the program from the last chapter using
this new library:

//: operators/HelloDate.java
import java.util.*;
[import static net.mindview.util.Print.*;]

public class HelloDate ({
public static void main(Stringl[]l args) {
print("Hello, it's: ");
print(new Date());

}
} /* Output: (55% match)
Hello, it's:
Wed Oct 05 14:39:05 MDT 2005
¥/~

The results are much cleaner. Notice the insertion of the static keyword in
the second import statement.

In order to use this library, you must download this book’s code package from
www.MindView.net or one of its mirrors. Unzip the code tree and add the
root directory of that code tree to your computer’s CLASSPATH environment
variable. (You'll eventually get a full introduction to the classpath, but you
might as well get used to struggling with it early. Alas, it is one of the more
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common battles you will have with Java.)

Although the use of net.mindview.util.Print nicely simplifies most code, it
is not justifiable everywhere. If there are only a small number of print
statements in a program, I forego the import and write out the full
System.out.printin( ).

Exercise 1: (1) Write a program that uses the “short” and normal form of
print statement.

RWESRERRZLH. .
e e ms. |Using Java operators

*¥F, An operator takes one or more arguments and produces a new value. The
arguments are in a different form than ordinary method calls, but the effect is
the same. Addition and unary plus (+), subtraction and unary minus (-),
multiplication (*), division (/), and assignment (=) all work much the same in
any programming language.

All operators produce a value from their operands. In addition, some
operators change the value of an operand. This is called a side effect. The
most common use for operators that modify their operands is to generate the
side effect, but you should keep in mind that the value produced is available
for your use, just as in operators without side effects.

’

Almost all operators work only with primitives. The exceptions are ‘=’, ‘==
and ‘!=’, which work with all objects (and are a point of confusion for
objects). In addition, the String class supports ‘+” and ‘+=".

PAe, B . RAELADE

KA AR, Precedence

Operator precedence defines how an expression evaluates when several
operators are present. Java has specific rules that determine the order of
evaluation. The easiest one to remember is that multiplication and division
happen before addition and subtraction. Programmers often forget the other
precedence rules, so you should use parentheses to make the order of
evaluation explicit. For example, look at statements (1) and (2):

//: operators/Precedence.java

public class Precedence {
public static void main(String[] args) {
int x 1, y=2,z=3;
int a X +y - 2/2 + z; /7 (1)
int b X+ (y - 2)/(2 + z); /7 (2)
System.out.println("a ="+ a + " b ="+ b);
}
} /* Output:
a=5b-=1
*11] i~

These statements look roughly the same, but from the output you can see that
they have very different meanings which depend on the use of parentheses.

Notice that the System.out.println( ) statement involves the ‘+’ operator.
In this context, ‘+’ means “string concatenation” and, if necessary, “string
conversion.” When the compiler sees a String followed by a ‘+’ followed by a
non-String, it attempts to convert the non-String into a String. As you can
see from the output, it successfully converts from int into String for a and b.
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Assignment

Assignment is performed with the operator =. It means “Take the value of the
right-hand side (often called the rvalue) and copy it into the left-hand side
(often called the lvalue).” An rvalue is any constant, variable, or expression
that produces a value, but an lvalue must be a distinct, named variable. (That
is, there must be a physical space to store the value.) For instance, you can
assign a constant value to a variable:

|a=4;

but you cannot assign anything to a constant value—it cannot be an lvalue.
(You can’t say 4 = a;3.)

Assignment of primitives is quite straightforward. Since the primitive holds
the actual value and not a reference to an object, when you assign primitives,
you copy the contents from one place to another. For example, if you say a =
b for primitives, then the contents of b are copied into a. If you then go on to
modify a, b is naturally unaffected by this modification. As a programmer,
this is what you can expect for most situations.

When you assign objects, however, things change. Whenever you manipulate
an object, what you’re manipulating is the reference, so when you assign
“from one object to another,” you're actually copying a reference from one
place to another. This means that if you say ¢ = d for objects, you end up with
both ¢ and d pointing to the object that, originally, only d pointed to. Here’s
an example that demonstrates this behavior:

//: operators/Assignment.java
// Assignment with objects is a bit tricky.
import static net.mindview.util.Print.*;

class Tank {
int level;

}

public class Assignment {
public static void main(String[] args) {
Tank tl1 = new Tank();

[

Tank t2 new Tank();
tl.level = 9;
t2.1level = 47;

print("l: tl.level: " + tl.level +
", t2.level: " + t2.level);
tl = t2;
print("2: tl.level: " + tl.level +
", t2.level: " + t2.level);
tl.level = 27;
print("3: tl.level: " + tl.level +
", t2.1level: " + t2.level);
}

} /* Output:

1: tl.level: 9, t2.level: 47
2: tl.level: 47, t2.level: 47
3: tl.level: 27, t2.level: 27

The Tank class is simple, and two instances (t1 and t2) are created within
main( ). The level field within each Tank is given a different value, and
then t2 is assigned to t1, and t1 is changed. In many programming languages
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