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What will happen if we run: | aAngryCat c = new AngryCat();
c.pet();

(" Avary Cat h

public class { /
prlva.te int happlngss; N this .responJ ().I
public Cat() { happiness = 10; }
public void pet() { happiness += 2; respond(); }
protected void respond() { System.ou\ print("Purrr."); } Runs and prints "Purrr." (B)

} iynamic
d{g‘nh‘a for

Compiler error (Line 2) (A)

. fhod
public class extends Cat { """;:\lme ’ Runs and prints "Hiss!" @
@Override ¢
protected void respond() { System.out.print("Hiss!"); }
} . n . | 1]
\ | Runsand prints "Hiss!Purrr" (D)
1



Dynamic Dispatch (with Inheritance)

With inheritonce def:nition of o class’s mejvod may nof
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steps yp cliss hierarchy until b £ady a defiaition,
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of its target and

- Ens,'(eg '}"le- "M06+ 9F€¢:Q(;2 ed“
ic aluays

- Eusbles Fal-,-/worf: higm

Jers:on of the ~Method
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Today's Learning Outcomes

23. Explain exceptions and their relationship to specifications and
defensive programming.

24. Write code that throws, propagates, and handles exceptions.
48. Determine whether a class is mutable or immutable.
49. Explain the semantics of the final keyword.

50. Describe the semantic differences between the == operator and
the equals() method and determine the appropriate one for a given
scenario.

51. Identify the requirements of the equals() method specified in
the Object class and override this method in user-defined classes.
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Part 1: Exception Handling



Exceptional Behavior
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Exception Handling in Java

An excepton 6 an obJect tuof Sijf‘“’s jwat o P"Q,/fam
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CS 2110 Lecture 11: Additional Java Features February 26, 2026



The throw Statement

When you Jetect n  sit-9tion youf code ¢ wymble o
handle | yse 4 fwrow  gjatement o generste A1 xcephion

theow  new S congirackor Al fo  Throviable sublype)

theow statemeats  stop normal  coatro| - Flow a1 Propagate
(o

down Yue cuntime  stailk yntil they are Chjw— (by 'ffy/al'cl—; Llaok)

vinda liKe olferastive  to return, we iMmedialely |eave meths]
- N \

— peogram ccashes  f ex(ephan Pfopﬂ;quE ont  of  main()

teats View Mme}
since ex(e@plhions qffect clients Vie (conttact) of el«.oJJ

twey Should be documented v Specs.
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(static void f(int x) { f f’°P4‘7n+e h

System.out.print(g(x + h(x)));

} evaluste  Lefere
Q 3 (] | /
static int g(int x) {
System.out.print("A"); =

4hcown
if (x>5) {throw new lllegalStateException(); }
System.out.print("B");
return x + 1;

}

static int h(int?;() {
System.out.print("C"); -=»
if (x>5) { throw new IllegalStateException(); } s4:p
System.out.print("D"); =
return x + 2;

U y

text javabear to 22333

What will be printed
when we call £(3)?

A
ACD
CDA

CDAB9




2 Coding Demo: Custom Exceptions &

CS 2110 Lecture 11: Additional Java Features February 26, 2026



The Throwable Hierarchy

Otver Exception subclasges
Throwable

besdes RuatmeExceptions,
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Checked Exceptions and throws Clauses
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try/catch Blocks
NQVJ SYIH'QK: -l-ry i
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Suppose angry () throws aNullPointerException (a subtype of
RuntimeException). What will be printed when we run causeAnger()?

r N
static void causeAnger() {
try {
angry(); .
} catch (RuntimeException e) { mstckes  1hid
System.out.print("A");
throw new lllegalStateException(); ',,,p.,.ics
}ca out of
method
} catch (llle
}
\} y,

B (B)
AB (C)
AC (D)




Exceptions and Specifications

Subtle interpley ({re.luenl' Source  of s soncpptons)
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Part 2: Immutability and final



Immutability

A class ¢ mutable i modifications . be | d. 4o ils
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2 Coding Demo: The Point Class
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The final Keyword

Recall, Finsl wmetheds can'f be overridden
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.

public class {

}

private final int[] coords;

public Point(int x, inty) {
coords = new int[[{x, y};

}

public int[] coords() { return coords; }

public static void main(String[] args) {
Point p = new Point(1,3);

p.coords()[0] = 2;

} can't resssign mil] (efereftce/

bat con Skl pre’fe entries

~N

What will happen when we attempt to compile and run this code?

text javabear to 22333

v ..
reF QXPoﬁufe‘ -~

Compiler Error
Runtime Error
Runs, coords = {1, 3}

Runs, coords ={2, 3}




Part 3: The Object Class




The super-est Class
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2 Coding Demo: Overriding Object Methods &
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Java's Two Notions of Equality

—= ° Compares the values of the expressions on both sides

—~
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A Good equals () Template

p N
@Override
public boolean equals(Object obj) {
if ((obj == null) || (this.getClass() '= obj.getClass())) {
return false;
}
Point other = (Point) obj;
return (this.x == other.x) && (this.y == other.y);
\} Y,

¥ Never use ingtavceot eaLvmls() definition,

this can violaite Sny"leHy Fraperfy in
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& Coding Demo: record Classes

/V\oéel""j av  immuteble ‘|'\1'0€ as a recerd a9

sqVe vy -F(a/\q wl‘;‘l'c'hj (4] IO}' o'F "ba\'\el'?\ﬂ‘ﬂ\' code.
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