AP Computer Science Principles • Big Idea 3: Algorithms and Programming	Exercise 2 • 3.17
EXERCISE 2 • LESSON 3.17
Reasonable, Unreasonable, or Heuristic?

Name: __________________________   Period: ______   Date: __________
25 minutes  •  5 situations - classify the growth, then rule on the strategy
Also available online (auto-graded): apcsexamprep.com/pages/ap-csp-topic-3-17-exercise-2
You advise a product team deciding how to tackle five different tasks. For each situation you will name the growth of the exact approach (constant, linear, square, cube, exponential, or factorial), rule whether that exact approach runs in a REASONABLE or UNREASONABLE amount of time, and then decide whether a HEURISTIC is the appropriate strategy — and if so, say why. Remember the two CED guardrails: describe growth in words, never as a Big-O formula, and never name or apply a specific heuristic algorithm — the exam tests WHEN a heuristic fits, not which one. Vague answers like 'it's kind of slow' score zero.
CB Standard (required): the growth named in words + the reasonable/unreasonable ruling + a correct decision on whether a heuristic is appropriate and why, for all 5 situations. Enrichment (optional): explain why faster hardware does or does not change the ruling (EK AAP-4.A.3).
Three-Step Method - use for every situation
	Step
	What to do

	Step 1 - Name the growth of the exact approach
	Ask how the work grows with input size n: does it stay flat (constant), grow with n (linear), n² (square), n³ (cube), 2ⁿ (exponential), or n! (factorial)? Count the executions in your head — no Big-O.

	Step 2 - Rule reasonable or unreasonable
	Polynomial or slower — constant, linear, square, cube — is REASONABLE. Exponential or factorial is UNREASONABLE (EK AAP-4.A.7). This is a category of growth, not a stopwatch reading.

	Step 3 - Decide the strategy
	If the exact approach is reasonable, use it — no heuristic needed. If it is unreasonable AND a good-enough answer is acceptable, a HEURISTIC is appropriate: it trades the guarantee of the best answer for one you can actually get (EK AAP-4.A.8–A.9).


	Enrichment — beyond CB-required content
Enrichment (why hardware doesn't rescue growth): a faster computer applies the SAME constant speedup to every running time, so it can make a reasonable algorithm feel snappier — but it cannot move an exponential or factorial algorithm from unreasonable to reasonable, because multiplicative growth swallows any constant factor almost immediately (EK AAP-4.A.3). That is the real reason approximate solutions and heuristics exist (EK AAP-4.A.8): when the growth itself is the enemy, you change the goal from 'provably best' to 'good enough,' not the machine.


Scenario 1     Foundational
An app must check whether a specific username already exists in a list of n registered users by scanning the list once from the top.
Growth of the exact approach (constant / linear / square / cube / exponential / factorial):   

Reasonable or unreasonable + is a heuristic appropriate here? Why or why not:   

Enrichment — would faster hardware change your ruling? Why or why not:   

Scenario 2     Core
A logistics tool must find the single shortest route that visits all n delivery stops exactly once and returns to the depot, by examining every possible ordering of the stops.
Growth of the exact approach (constant / linear / square / cube / exponential / factorial):   

Reasonable or unreasonable + is a heuristic appropriate here? Why or why not:   

Enrichment — would faster hardware change your ruling? Why or why not:   

Scenario 3     Core
A password-audit tool tries to guarantee it can crack any n-character password by generating and testing every possible combination of characters.
Growth of the exact approach (constant / linear / square / cube / exponential / factorial):   

Reasonable or unreasonable + is a heuristic appropriate here? Why or why not:   

Enrichment — would faster hardware change your ruling? Why or why not:   

Scenario 4     Challenge
A gradebook must compute the average of n test scores by summing them in one pass and dividing by n.
Growth of the exact approach (constant / linear / square / cube / exponential / factorial):   

Reasonable or unreasonable + is a heuristic appropriate here? Why or why not:   

Enrichment — would faster hardware change your ruling? Why or why not:   

Scenario 5     Challenge
A tournament scheduler compares every team against every other team once to build a full head-to-head grid for n teams.
Growth of the exact approach (constant / linear / square / cube / exponential / factorial):   

Reasonable or unreasonable + is a heuristic appropriate here? Why or why not:   

Enrichment — would faster hardware change your ruling? Why or why not:   
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