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EXERCISE 1 • LESSON 3.13
Trace the Procedures
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Also available online (auto-graded): apcsexamprep.com/pages/ap-csp-topic-3-13-exercise-1
You are a code reviewer for the school store's label program. The program DEFINES a small procedure and then calls it several times; some calls hit an early RETURN. Your job is to TRACE it by hand — determine what each call returns or displays, and which RETURN fires — then answer questions about how procedural abstraction is working. This is the core reasoning behind LO AAP-3.B and AAP-3.C: a procedure is used by knowing WHAT it does, and RETURN hands a value back and exits immediately.
The Store's labelTotal / charge Procedures
Read the definitions first, then work each call top to bottom. For a call, substitute the arguments for the parameters, run the body in order, and stop the instant a RETURN executes. A procedure that only DISPLAYs returns no value. Work your own trace on scratch paper before answering Part A — the definitions are your reference, and the questions ask what specific calls return or display.
	Line
	Code
	What it does
	Result / Value
	What to notice

	1-3
	PROCEDURE labelTotal(unitPrice, quantity) { RETURN(unitPrice * quantity) }
	Defines a procedure that returns a total
	(no output yet — just a definition)
	The formula lives in ONE place now

	4
	DISPLAY(labelTotal(3, 12))
	Calls labelTotal, displays the returned value
	36
	unitPrice←3, quantity←12, returns 36

	5
	DISPLAY(labelTotal(2, 30))
	Same procedure, different arguments
	60
	Parameters generalize it — one definition, new inputs

	6-9
	PROCEDURE charge(price, quantity) { IF(quantity = 0) { RETURN(0) } RETURN(price * quantity) }
	Defines a procedure with an early RETURN guard
	(definition)
	RETURN may appear anywhere inside the procedure

	10
	DISPLAY(charge(5, 0))
	quantity is 0, so the first RETURN fires
	0
	Immediate return — the multiply line never runs

	11
	DISPLAY(charge(5, 3))
	quantity is not 0, so the guard is skipped
	15
	The second RETURN fires: 5 * 3 = 15


Procedures adapted from the Day 1 labelTotal example and the Day 2 early-RETURN trace; notation follows the AP Computer Science Principles Exam Reference Sheet (Effective Fall 2023).
	Predict first
Before you answer Part A, predict in one sentence: for charge(5, 0), does the line RETURN(price * quantity) ever run? Why or why not?



Part A - Trace the Values
Q1  (4 pts)  For the calls labelTotal(3, 12) and labelTotal(2, 30), give the value each one returns and show how the arguments fill the parameters. Explain what makes ONE definition able to handle both calls.



Q2  (4 pts)  For charge(5, 0), state which RETURN fires, the value returned, and whether RETURN(price * quantity) runs. Then do the same for charge(5, 3). Explain the rule that decides the difference.



Q3  (4 pts)  The main program never rewrites 'unitPrice * quantity' — it just calls labelTotal. Using the CED definition of procedural abstraction, explain what the main program needs to know about labelTotal, and what it does NOT need to know.



Q4  (3 pts)  Suppose you rewrite the inside of labelTotal to add unitPrice to itself quantity times (a loop) instead of multiplying, but every returned value stays the same. Do lines 4 and 5 need to change? Explain using the idea of hidden internals.



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)  Write your own short procedure (in exam pseudocode) that uses an early RETURN as a guard — for example, returns a fixed value for a special input before doing the main calculation. Show two calls: one that hits the guard and one that does not, and give each returned value.



Q2  (3 pts)  Explain the difference between a procedure that ends with DISPLAY(total) and one that ends with RETURN(total). Give one situation where only the RETURN version works, and say why.



Q3  (2 pts)  ENRICHMENT: The store program is being split so that validating input, computing totals, and formatting labels each become their own procedure. Name the CED term for this subdivision and explain one way it makes the program easier for a human to read.



Q4  (0 pts)  Next step: you traced these procedures by hand. Now head to the Topic 3.13 page and type and run the harder versions, where the computer checks your output for you.
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