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public class {
private int left, right;

What is the value of a.toString()
public Interval(int left, int right) { at the end of this code snippet?

this.left = left; this.right = right;

>
} Interval a = new Interval(1, 5);

I | b = a;
public void translate(int shift) { nterval b = a,

this.left += shift; this.right += shift; b.translate(3);
} Lb = new Interval(2, 4);

public String toString() {
return "(" + left +"," + right +")";

}
}
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~ N\ N
public class Interval { Interval a = new Interval(1, 5);
private int left, right; Interval b = a;
. *\‘lfOu \q [N
b.translate(3); &V sible J
public Interval(int left, int right) { b = new Interval(2, 4);
this.left = left; this.right = right; ~ /

} % qone at end In’reNo\I

of code “'"""

public void translate(int shift) { | /9

left: int

this.left += shift; this.right += shift; %:s'.IaM‘VqIG/ cight. int |
i shifE it 3
; Interval
public String toString() { o’ Tnterval |Z
return "(" + left + "," + right + ")"; , | left: int
} b T atecval cight: int
}
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Today's Learning Outcomes

39. Implement an interface using a given state representation
according to its specifications.

40. Compare and contrast static types and dynamic types.
41. ldentify three scenarios where subtype substitution is permitted.

42. Explain the benefits of leveraging polymorphism in object-oriented
code.

43. Describe the principle of dynamic dispatch and the compile-time
reference rule.
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Real-World Interfaces
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Abstraction Barriers
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Interfaces in Java
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2 Coding Demo: Account interface =
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Implementing an Interface
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2 Coding Demo: CheckingAccountclass &
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Specifications and @Override
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Jo

& Coding Demo: Client Code with Interfaces

CS 2110 Lecture 9: Interfaces and Polymorphism February 19, 2026



Dynamic vs. Static Types
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The Compile Time Reference Rule
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Subtype Relationships
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Subtype Substitution
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Poll Everywhere
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SupposethatB <: A. Which line of code will
compile ifitisinserted "// HERE"?

Tip. plg i "resl-vorly fupest Az Aaimal 0 :\’0‘3 needs
static A foo(B b) { ... } | ©B= Bear 4
A x = foo(a); X (A)

na.‘ 'FOD

Wt cet \,
B

static B bar(Aa){... } s
R

public static void main(...) { sutdqpe

_ . wperiape & 0
A a =new A(); 5,‘”’ YA x = bar(b): 2
B b = new B(); ;;::e, ar(b); S @

\ None of Them (D)
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Polymorphism
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& Coding Demo: Many Accounts

CS 2110 Lecture 9: Interfaces and Polymorphism February 19, 2026



Dynamic Dispatch
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ot Iy oi g accounts[i].transactionReport();
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Given these type declarations (top), what happens
when we try to run the following client code (bottom)?

Co/\'lp.‘lc Time Re(ew"‘—é ka&!

~N

[ interface Phone {
void makeCall();

void sendText(); } Compiler Error (Line 1) (A)
class Pixel implements Phone { , ,
void makeCall() { ... } Compiler Error (Line 2) @
void sendText() { ... }
| void takePicture() {... } } ) Runtime Error (C)

Phone myPixel = new Pixel();
myPixel.takePicture(); Runs OK (Dynamic Dispatch) (D)
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Dynamic vs Static Types: Big ldeas
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