AP Computer Science Principles • Big Idea 3: Algorithms and Programming	Exercise 2 • 3.11
EXERCISE 2 • LESSON 3.11
Sorted or Not?

Name: __________________________   Period: ______   Date: __________
25 minutes  •  5 data sets - can you binary search it, and what does it cost?
Also available online (auto-graded): apcsexamprep.com/pages/ap-csp-topic-3-11-exercise-2
You are deciding, for five different data sets, whether binary search can even be used — and if it can, how many checks it costs compared with linear search. The decisions that trip people up are data sets that LOOK ready but are not truly sorted, and estimating iteration counts by halving instead of counting elements. Answers like 'binary is always faster' score zero — you must check the sorted requirement first and justify the count.
CB Standard (required): for each data set, (1) can binary search be used — is the data sorted? (2) if yes, the worst-case binary checks by halving, and (3) the worst-case linear checks (n) for comparison. Enrichment (optional): note a subtler ordering or efficiency consideration (EK AAP-2.P.3).
Three-Step Method - use for every data set
	Step
	What to do

	Step 1 - Check the requirement: is it sorted?
	Scan the data. Are the elements in a consistent order (for example, smallest to largest)? If not, binary search cannot be used until the data is sorted first (EK AAP-2.P.2).

	Step 2 - If sorted, count binary checks by halving
	Do NOT count elements. Halve the size down to nothing and count the halvings: that is the worst-case number of iterations (EK AAP-2.P.1).

	Step 3 - Compare with linear search
	Linear search's worst case is n (it may check every element). State both counts so the efficiency gap is visible — that gap is the point of EK AAP-2.P.3.


	Enrichment — beyond CB-required content
Enrichment (subtler ordering/efficiency judgment): 'Sorted' means a consistent order, so a list sorted largest-to-smallest is still usable if the eliminate-half direction is reversed — the requirement is order, not specifically ascending (EK AAP-2.P.2). A list that is 'almost sorted' with even one element out of place breaks the guarantee that lets you discard a half. And remember the cost of sorting: if data arrives unsorted and is searched only once, sorting it just to binary search may cost more than a single linear scan. When you finish, move to the Topic 3.11 coding page to count iterations by running the halving programs.


Scenario 1     Foundational
A sorted list of 8 exam scores: [55, 61, 68, 72, 79, 85, 90, 96]. You need to find whether 79 is present.
Can binary search be used (is it sorted)? Yes / No + why:   

If yes: worst-case binary checks (by halving) vs worst-case linear checks (n):   

Enrichment — a subtler ordering or efficiency consideration:   

Scenario 2     Core
An unsorted list of 8 scores as they were entered: [72, 55, 90, 61, 96, 68, 85, 79]. A teammate wants to binary search it for 79 immediately.
Can binary search be used (is it sorted)? Yes / No + why:   

If yes: worst-case binary checks (by halving) vs worst-case linear checks (n):   

Enrichment — a subtler ordering or efficiency consideration:   

Scenario 3     Core
A sorted list of 63 product IDs (already in ascending order). You need the worst-case number of checks to find any single ID.
Can binary search be used (is it sorted)? Yes / No + why:   

If yes: worst-case binary checks (by halving) vs worst-case linear checks (n):   

Enrichment — a subtler ordering or efficiency consideration:   

Scenario 4     Challenge
A list of 16 temperatures sorted from HIGHEST to lowest: [98, 95, 91, 88, ...]. A student says binary search is impossible because it is 'backward.'
Can binary search be used (is it sorted)? Yes / No + why:   

If yes: worst-case binary checks (by halving) vs worst-case linear checks (n):   

Enrichment — a subtler ordering or efficiency consideration:   

Scenario 5     Challenge
A list that is almost sorted, with one value out of place: [10, 20, 30, 85, 50, 60, 70, 40]. A teammate says 'close enough' to binary search for 50.
Can binary search be used (is it sorted)? Yes / No + why:   

If yes: worst-case binary checks (by halving) vs worst-case linear checks (n):   

Enrichment — a subtler ordering or efficiency consideration:   

APCSExamPrep.com  —  Teacher Superpack	Page 
