Exercise walk-through

Recursive Searching and Sorting

AP Computer Science A



Data Collections

What we will cover

1  Ethics of collecting data
2  Arrays

3  Arraylist

4 | 2D arrays (grids)

5 | Searching & sorting

(4] Recursion
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LoD arrays

Grids: Two-Dimensional Arrays

row
N

—grid[2,3]

A two-dimensional array (a table) with row and column indices



Data Collections

L Search & sort

Recursion

A recursive method calls itself on a smaller input, stopping at a base case

factorial(n) = n * factorial(n-1), with factorial(0) = 1.
Each call shrinks n until the base case, then the results multiply back up. Merge
sort uses the same divide-and-conquer idea.
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Exercises 2.1:2.3

2.1 State how binary search can be written recursively.

2.2 State the three steps of merge sort.

2.3 State what merge sort does after sorting the two halves.
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Exercises 2.1:2.3

2.1 State how binary search can be written recursively. 1]

2.1

o it checks the middle element, then calls itself on the half that could contain the target

2.2 State the three steps of merge sort. 2]

2.2

« split into two halves; sort each half; merge them

2.3 State what merge sort does after sorting the two halves. 1]

2.3

e it merges the two sorted halves into one sorted list
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Exercises 3.1-3.2

3.1 Merge sort works by

D A checking each element in turn
B splitting, sorting each half, and merging
C swapping neighbouring elements only
D not sorting at all

3.2 A recursive binary search calls itself on

D A the whole list again
B the correct half of the list
C a random half
D nothing
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Exercises 3.1-3.2

3.1 Merge sort works by

D A checking each element in turn
B splitting, sorting each half, and merging
C swapping neighbouring elements only
D not sorting at all

3.1B

« splitting, sorting each half, and merging.

3.2 A recursive binary search calls itself on

D A the whole list again
B the correct half of the list
C a random half
D nothing

3.2 B

o the correct half of the list.
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Exercise 3.3 (a)

3.3 Merge sort is applied to a list.
(a) State the first step.
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Exercise 3.3 (a)

3.3 Merge sort is applied to a list.

(a) State the first step.

(a)

o split the list into two halves
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Exercise 3.3 (b)

3.3 Merge sort is applied to a list.
(b) State what happens to each half.
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Exercise 3.3 (b)

3.3 Merge sort is applied to a list.

(b) State what happens to each half.

(b)

o cach half is sorted (recursively)
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Exercise 3.3 (¢)

3.3 Merge sort is applied to a list.
(c) State the final step.
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Exercise 3.3 (¢)

3.3 Merge sort is applied to a list.

(c) State the final step.

()

e merge the two sorted halves



