
Lecture 22 - Nov 28

Inheritance, Recursion

Type-Checking Rules
Solving Problems Recursively: Fac vs. Fib 
Recursions on Strings: Palindrome



Announcements
- Lab5 to be released on Wednesday



Static Types and Anticipated Expectations

B obj1 = new A();

A = obj2 = new A();
B obj3 = (B) obj2;

class A {
  void m1() { … }
}
class B extends A { }

class C extends A {}
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Summary: Type Checking Rules
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Solving a Problem Recursively

Given a small problem: Solve it directly: 

Given a big problem: 

Divide it into smaller problems: 

Assume solutions to smaller problems:

Combine solutions to smaller problems:
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Runtime Stack

Tracing Recursion via a Stack
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Recursive Solution: factorial
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Example: factorial(3)

Recursive Solution in Java: factorial
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Example: factorial(3)

Recursive Solution in Java: factorial

Runtime Stack
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Common Errors of Recursion (1)

-
-
- ↑
-fac-Y

#abfac(z) StackOverflowException
-> always put oneleast last

bast



Common Errors of Recursion (2)
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Recursive Solution: Fibonacci Numbers

F = 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, …&
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Example: fib(4)

Recursive Solution in Java: Fibonacci Numbers
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Use of String substring(,j)[haS)
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Reversal
“abcd”

Recursions on Strings

Number of Occurrences

‘a’

‘b’

“abca”

Palindrome

“racecar”
“aracecars”
“raceacar”
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↳palin("vacecar" ( 12: Diff
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Problem: Palindrome
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