
Lecture 8

Part A

Recursion -
Basics: Thinking Recursively, Call Stack



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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Recursive Solution: factorial

✓
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Example: factorial(3)

Recursive Solution in Java: factorial

Runtime Stack
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Common Errors of Recursion (1)

↳
missing base case Infinite Recursion
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↳ fado)
↳ fact;D



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

Runtime Stack
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Lecture 7

Part B

Recursion -
Examples: Recursions on Strings



Use of String
6 1 23
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Reversal
“abcd”

Recursions on Strings

Number of Occurrences

‘a’

‘b’

“abca”

Palindrome

“racecar”
“aracecars”
“raceacar”
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Problem: Palindrome
word>
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Problem: Reverse of a String
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Problem: Number of Occurrences
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Lecture 7

Part C

Recursion -
Examples: Recursions on Arrays



Say a1 = {}, consider m(a1)

Say a2 = {A, B, C}, consider m(a2)

Recursion on an Array: Passing new Sub-Arrays
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Say a1 = {}, consider m(a1, 0, a1.length - 1)

Say a2 = {A, B, C}, consider m(a2, 0, a2.length - 1)

Recursion on an Array: Passing Same Array Reference
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Problem: Are All Numbers Positive?

T
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index
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↳ rewrite helper method
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↳ empty array cases
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Tracing Recursion: allPositive

Say a = {}

allPositive(a)

allPH(a,0,-1)
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Tracing Recursion: allPositive

allPositive(a)

allPH(a,0,0)

a[0] > 0

Say a = {4}
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Tracing Recursion: allPositive

Say a = {4,7,3,9}

allPositive(a)

allPH(a,0,3)

allPH(a,1,3)

allPH(a,2,3)

allPH(a,3,3)

a[0] > 0

a[1] > 0

a[2] > 0
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Tracing Recursion: allPositive

allPositive(a)

allPH(a,0,3)

allPH(a,1,3)

allPH(a,2,3)

allPH(a,3,3)

a[0] > 0

a[1] > 0

a[2] > 0

Say a = {5,3,-2,9}
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Exercise : Trace!



Problem: Are Numbers Sorted?

☐ →
recursive
helpermethod.
→

base
cases

¥f .

→ recursive
case

sorted .
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⇐ ↳ strictly smallerproblem



Tracing Recursion: isSorted

isSorted(a)

isSH(a,0,-1)

Say a = {}

{ }

.

- ,-

0 -1
-0 -1

,
/
{}



Tracing Recursion: isSorted

isSorted(a)

isSH(a,0,0)

return true

Say a = {4}
it
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→
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Say a = {3,6,6,7}

Tracing Recursion: isSorted

Say a = {3,6,6,7}

isSorted(a)

isSH(a,0,3)

isSH(a,1,3)

isSH(a,2,3)

isSH(a,3,3)

a[0]<=a[1]

a[1]<=a[2]

a[2]<=a[3]
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1
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Say a = {3,6,6,7}

Tracing Recursion: isSorted

Say a = {3,6,5,7}

isSorted(a)

isSH(a,0,3)

isSH(a,1,3)

isSH(a,2,3)

isSH(a,3,3)

a[0]<=a[1]

a[1]<=a[2]

a[2]<=a[3]

→⑦.

÷
/\

Exercise :Trace


