AP Computer Science Principles • Big Idea 3: Algorithms and Programming	Exercise 1 • 3.8
EXERCISE 1 • LESSON 3.8
Trace the Savings Loop

Name: __________________________   Period: ______   Date: __________
25 minutes
Also available online (auto-graded): apcsexamprep.com/pages/ap-csp-topic-3-8-exercise-1
You are Maya's coding partner, checking her savings loops by hand before she runs them. Each program below is written in exam pseudocode and uses her savings jar. Your job is to TRACE each loop pass by pass — determine the value of every variable after each pass, and how many passes run — then answer what the program finally displays. This is the single most tested skill for LO AAP-2.K part b: check the condition first, run the body, repeat, and read off the result. No typing yet — trace it on paper.
Execution Trace: Maya's Savings Loops
Work each loop top to bottom, one pass at a time. For a REPEAT UNTIL loop, check the condition BEFORE each pass: if it is false, run the body; if it is already true, stop without running the body. A dash means the variable has no value yet. Trace on scratch paper before answering — the questions ask exactly how many passes run and what specific variables hold when the loop stops.
	Loop
	Statement
	How the loop is controlled
	Passes the body runs
	What to notice

	A
	savings ← 0; REPEAT 4 TIMES { savings ← savings + 5 }
	Count-controlled (a fixed 4)
	exactly 4
	The count 4 is fixed; savings ends at 20

	B
	savings ← 0; weeks ← 0; REPEAT UNTIL(savings ≥ 20) { savings ← savings + 5; weeks ← weeks + 1 }
	Condition-controlled (until savings ≥ 20)
	4 (discovered by tracing)
	The condition, not a number, decides; weeks ends at 4

	C
	savings ← 25; REPEAT UNTIL(savings ≥ 20) { savings ← savings + 5 }
	Condition-controlled, already true
	0
	25 ≥ 20 is true before pass 1, so the body is skipped

	D
	savings ← 0; REPEAT UNTIL(savings ≥ 20) { savings ← savings + 0 }
	Condition-controlled, never met
	never stops
	savings never grows, so the condition is never true


Loops adapted from the Day 1 and Day 2 worked traces; notation follows the AP Computer Science Principles Exam Reference Sheet (Effective Fall 2023). REPEAT UNTIL(condition) checks the condition before each pass.
	Predict first
Before you answer Part A, predict in one sentence: which of loops A–D runs its body the SAME number of times, and which one never runs its body at all? Why?



Part A - Trace the Loops
Q1  (3 pts)  Loop A is savings ← 0; REPEAT 4 TIMES { savings ← savings + 5 }. Show the value of savings after each of the 4 passes, and give the final value. How do you KNOW it runs exactly 4 times?



Q2  (4 pts)  Loop B is savings ← 0; weeks ← 0; REPEAT UNTIL(savings ≥ 20) { savings ← savings + 5; weeks ← weeks + 1 }. Trace it and give the final values of savings and weeks. Explain why weeks equals the number of passes.



Q3  (4 pts)  Loop C is savings ← 25; REPEAT UNTIL(savings ≥ 20) { savings ← savings + 5 }; DISPLAY(savings). How many times does the body run, what is displayed, and why? Name the rule from the CED.



Q4  (4 pts)  Loop D is savings ← 0; REPEAT UNTIL(savings ≥ 20) { savings ← savings + 0 }. Explain what happens and why. What one change to the body would make it stop, and after how many passes?



Part B - Reflect (AP Exam Application)
Answer in complete sentences using the CED vocabulary. These are the same items available on the site exercise.
Q1  (3 pts)  Loops C and D are BOTH REPEAT UNTIL(savings ≥ 20) loops, yet one runs zero times and one runs forever. Using their starting values and bodies, explain what makes the difference.



Q2  (3 pts)  Loop A (REPEAT 4 TIMES) and Loop B (REPEAT UNTIL) both end with savings = 20. Are they interchangeable? Give one situation where you could use REPEAT n TIMES and one where you would be forced to use REPEAT UNTIL.



Q3  (2 pts)  ENRICHMENT: A REPEAT UNTIL loop can run many times, exactly once, or zero times. Explain how all three are consistent with the CED statement that iteration repeats 'a set of statements zero or more times.'



Q4  (0 pts)  Next step: you traced these by hand. Now head to the Topic 3.8 page and type and run the harder versions, where the computer checks your output for you.
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