AP Computer Science Principles • Big Idea 3: Algorithms and Programming	Exercise 2 • 3.10
EXERCISE 2 • LESSON 3.10
Traverse and Search

Name: __________________________   Period: ______   Date: __________
25 minutes  •  Predict the output of 5 traversal and search algorithms
Also available online (auto-graded): apcsexamprep.com/pages/ap-csp-topic-3-10-exercise-2
You are testing five short algorithms that all traverse the same step log, steps ← [8000, 12000, 9000, 15000, 11000]. For each one, PREDICT what it displays by tracing the loop one element at a time — no computer yet. The algorithms that trip people up are the ones where the loop variable is a VALUE (not an index), where a linear search stops early, and where an average must divide by LENGTH. Vague answers score zero; show the running value after each pass.
CB Standard (required): for each algorithm, the running value after each pass + the final displayed output, traced by hand. Enrichment (optional): note a complete-vs-partial traversal or best-vs-worst-case observation (EK AAP-2.O.1, O.5).
Three-Step Method - use for every algorithm
	Step
	What to do

	Step 1 - Name the running value
	What single thing does the loop carry — a running sum, a best-so-far, or a found flag? Write its starting value before the loop begins.

	Step 2 - Traverse one element at a time
	For FOR EACH, the loop variable is each element's VALUE, first to last. Update the running value on every pass and write it down; for a search, stop the instant the target is found.

	Step 3 - State the final output
	Report exactly what DISPLAY prints. For an average, divide the sum by LENGTH(aList), not a hard-coded number.


	Enrichment — beyond CB-required content
Enrichment (deeper traversal judgment): Note whether each algorithm is a COMPLETE traversal (sum, max, min always visit every element) or can end as a PARTIAL one (a linear search stops early when it finds the target) (EK AAP-2.O.1, O.5). For search, state the best case (target is first) and the worst case (target is absent, so every element is checked). When you finish, move to the Topic 3.10 coding page to type and run these same algorithms and confirm your traces.


Scenario 1     Foundational
total ← 0; FOR EACH day IN steps { total ← total + day }; DISPLAY(total). What is displayed?
The running value and its starting value:   

The running value after each pass (trace it):   

Final displayed output (+ enrichment note):   

Scenario 2     Core
count ← 0; FOR EACH day IN steps { IF(day ≥ 10000) { count ← count + 1 } }; DISPLAY(count). What is displayed?
The running value and its starting value:   

The running value after each pass (trace it):   

Final displayed output (+ enrichment note):   

Scenario 3     Core
best ← steps[1]; FOR EACH day IN steps { IF(day > best) { best ← day } }; DISPLAY(best). What is displayed?
The running value and its starting value:   

The running value after each pass (trace it):   

Final displayed output (+ enrichment note):   

Scenario 4     Challenge
A linear search scans steps in order for the value 9000, stopping as soon as it is found, and displays the 1-indexed position. What is displayed, and how many elements were examined?
The running value and its starting value:   

The running value after each pass (trace it):   

Final displayed output (+ enrichment note):   

Scenario 5     Challenge
total ← 0; FOR EACH day IN steps { total ← total + day }; DISPLAY(total / LENGTH(steps)). What is displayed, and why is dividing by LENGTH better than dividing by 5?
The running value and its starting value:   

The running value after each pass (trace it):   

Final displayed output (+ enrichment note):   
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