
Lecture 23 - Nov 30

Recursion

Tracing Recursions: Faibonacci
Recursions on Strings: Reverse
Recursions on Arrays



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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Reversal
“abcd”

Recursions on Strings

Number of Occurrences

‘a’
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Palindrome
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Problem: Reverse of a String
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Problem: Number of Occurrences
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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?
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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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Problem: Are Numbers Sorted?
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Tracing Recursion: isSorted

isSorted(a)

isSH(a,0,-1)

Say a = {}
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Tracing Recursion: isSorted

isSorted(a)

isSH(a,0,0)

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

Tracing Recursion: isSorted
Say a = {3,6,5,7}

isSorted(a)
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