Exercise walk-through

Informal Run-Time Analysis

AP Computer Science A



Selection & lteration

L Iteration

while & for loops, in detail

FOR WHILE REPEAT
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The three loop types differ in where the condition is tested



Selection & lteration

L Iteration

Nested iteration & run-time

for (int i=0; i<n; i++)
for (int j=0; j<n; j++)
// runs n x n times

A nested loop puts one loop inside another. Informal run-time

2

analysis : count how many times the inner statement runs — here n X n = n*, so it

grows fast.



Nested iteration & run-time, in detail

running time

|
number of elements, n

How the running time grows with the number of elements n

bubble sort
0(n?)

insertion sort
0O(n?)

quick sort
O(nlogn)



AP Computer Science A

Exercises 2.1:2.3

2.1 State roughly how many times a single loop over n items runs its body. 1]

2.2 State roughly how many times a nested loop over n items runs its inner body. 1]

2.3 A single loop runs over 100 items. State roughly how many times its body runs. [1]



AP Computer Science A

Exercises 2.1:2.3

2.1 State roughly how many times a single loop over n items runs its body. 1]

2.1

e about n times

2.2 State roughly how many times a nested loop over n items runs its inner body. 1]

2.2

o about n? times

2.3 A single loop runs over 100 items. State roughly how many times its body runs. [1]

2.3

e about 100 times



AP Computer Science A

Exercise 3.1

3.1 A single loop over n items runs its body about

e A1l
e Bn
e« Cn?
e« D2"

times.
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Exercise 3.1

3.1 A single loop over n items runs its body about

e A1l
e Bn
e« Cn?
e« D2"

times.

3.1B

* N.



AP Computer Science A

Exercise 3.2

3.2 A nested loop over n items runs its inner body about

e An
« Bn?
e Clogn
e D1

times.



AP Computer Science A

Exercise 3.2

3.2 A nested loop over n items runs its inner body about

e An
« Bn?
e Clogn
e D1

times.

3.2B

o n2.
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Exercise 3.3 (a)

3.3 A nested loop processes n = 10 items.

(a) State roughly how many inner-body runs there are.
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Exercise 3.3 (a)

3.3 A nested loop processes n = 10 items.
(a) State roughly how many inner-body runs there are.

(a)
« about 100 (10?)
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Exercise 3.3 (b)

3.3 A nested loop processes n = 10 items.

(b) State whether this grows faster than a single loop.
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Exercise 3.3 (b)

3.3 A nested loop processes n = 10 items.

(b) State whether this grows faster than a single loop.

(b)

e yes
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Exercise 3.3 (¢)

3.3 A nested loop processes n = 10 items.

(c) State roughly how many runs a single loop over 10 items has.
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Exercise 3.3 (¢)

3.3 A nested loop processes n = 10 items.

(c) State roughly how many runs a single loop over 10 items has.

(c)

e about 10



