AP Computer Science Principles • Big Idea 3: Algorithms and Programming	Guided Notes • 3.8 Day 2
GUIDED NOTES • LESSON 3.8 • DAY 2 OF 2
Reading a Loop's Result
Name: __________________________   Period: ______   Date: __________
Today’s objectives
1. Determine the result or side effect of REPEAT n TIMES and REPEAT UNTIL loops by tracing them pass by pass (LO AAP-2.K)
1. Explain the two edge cases of REPEAT UNTIL: an infinite loop when the condition never becomes true, and zero executions when the condition is true before the loop starts (LO AAP-2.K)
Bell ringer
Yesterday's teaser, now settle it. The program runs: savings ← 25, then REPEAT UNTIL(savings ≥ 20) { savings ← savings + 5 }, then DISPLAY(savings). Three classmates predict it prints 30, 25, and 'it never stops.'
Who is right, and exactly why? Write the value the loop checks BEFORE the first pass, decide how many times the body runs, and name the mistake each wrong classmate made.
01. Tracing a Loop's Result
How to Trace Any Loop
1. To find what a loop produces, build a table with one row per                               .
1. For a REPEAT UNTIL loop you must test the condition                               .
1. A loop's result or side effect is                               .
Count the Passes
This REPEAT UNTIL adds 5 to savings and counts weeks; the counter reveals how many passes the condition allowed.
AP Pseudocode (exam):
savings ← 0
weeks ← 0
REPEAT UNTIL(savings ≥ 20)
{
  savings ← savings + 5
  weeks ← weeks + 1
}
DISPLAY(weeks)
Python (runnable):
savings = 0
weeks = 0
while savings < 20:
    savings = savings + 5
    weeks = weeks + 1
print(weeks)
Output: 4
Trace a REPEAT UNTIL, Pass by Pass
The loop is REPEAT UNTIL(savings ≥ 20) { savings ← savings + 5; weeks ← weeks + 1 }. The condition is checked BEFORE each pass. Fill in the blanks.
Complete the empty cells as we work the examples.
	Check # (before body)
	savings ≥ 20?
	savings after body
	weeks after body

	1
	0 ≥ 20 → false, run body
	5
	1

	2
	5 ≥ 20 → false, run body
	
	2

	3
	10 ≥ 20 → false, run body
	15
	3

	4
	15 ≥ 20 → false, run body
	20
	

	5
	
	—
	—


Stop and think
1. Trace: total ← 0; REPEAT 5 TIMES { total ← total + 2 }; DISPLAY(total). Show total after each pass and give the final value.


1. Trace: x ← 1; count ← 0; REPEAT UNTIL(x > 8) { x ← x + 3; count ← count + 1 }; DISPLAY(count). How many passes run, and what prints?


1. In one sentence, explain why a counter variable inside a REPEAT UNTIL is a reliable way to answer 'how many times did the loop run?'


Show every step. Then check yourself with the matching CFUs on the Topic 3.8 page.
02. Two Subtle Cases
Case 1 — The Infinite Loop
1. A REPEAT UNTIL becomes an infinite loop when                               .
1. total ← 1 with +2 each pass never satisfies total = 10 because                               .
1. The way to avoid an infinite loop is to ensure every pass                               .
The Loop That Never Stops
savings never grows, so savings ≥ 20 can never become true — this loop runs forever (do not run it as-is).
AP Pseudocode (exam):
savings ← 0
REPEAT UNTIL(savings ≥ 20)
{
  savings ← savings + 0
}
DISPLAY(savings)
Python (runnable):
savings = 0
while savings < 20:
    savings = savings + 0
# never reaches print(savings)
Case 2 — The Zero-Times Loop
1. A REPEAT UNTIL body runs zero times when                               .
1. The reason a zero-times run is possible at all is that the condition is checked                               .
1. After a zero-times loop, the tracked variables hold                               .
The Loop That Never Starts
savings starts at 25, so savings ≥ 20 is already true; the body runs zero times and 25 prints unchanged.
AP Pseudocode (exam):
savings ← 25
REPEAT UNTIL(savings ≥ 20)
{
  savings ← savings + 5
}
DISPLAY(savings)
Python (runnable):
savings = 25
while savings < 20:
    savings = savings + 5
print(savings)
Output: 25
	Watch out — “A REPEAT UNTIL Loop Always Runs at Least Once”
Myth: The body of a REPEAT UNTIL loop must execute at least one time before the condition is ever checked.
Explain why this is wrong: 




Stop and think
1. For k ← 3; REPEAT UNTIL(k = 0) { k ← k − 1 }: how many passes run, and does it stop? Now change the body to k ← k − 2 and answer again.


1. For n ← 8; REPEAT UNTIL(n ≥ 5) { n ← n + 1 }; DISPLAY(n): how many times does the body run, and what prints? Name the case.


1. Write a one-sentence checklist you can use on the exam to decide whether a REPEAT UNTIL will loop forever, run zero times, or run a normal number of passes.


Answer in complete sentences. Then check yourself with the matching CFUs on the Topic 3.8 page.
Common AP Traps
REPEAT UNTIL has no built-in count — in your own words:

The condition is checked BEFORE the body — in your own words:

Watch for the infinite loop — in your own words:

Iteration, in One Slide
1. Iteration is a repeating portion of an algorithm — a set number of times, or until a condition is met.
1. REPEAT n TIMES runs its block exactly n times; REPEAT UNTIL(condition) repeats until the condition becomes true.
1. Determine a loop's result by tracing it pass by pass — one row per pass, checking a REPEAT UNTIL condition before each pass.
1. REPEAT UNTIL edge cases: it loops forever if the condition never becomes true (K.4), and runs zero times if the condition is true before it starts (K.5).
Exit check — I can…
1. ☐  express a repeating process as iteration without code, saying whether it repeats a set count or until a condition (LO AAP-2.J)
1. ☐  write REPEAT n TIMES and REPEAT UNTIL(condition) statements using the exam reference sheet (LO AAP-2.K)
1. ☐  trace a loop pass by pass to determine its result or side effect (LO AAP-2.K)
1. ☐  identify when a REPEAT UNTIL loop runs zero times or becomes an infinite loop (LO AAP-2.K)
Next: Topic 3.9, Developing Algorithms: now that you can loop, we combine iteration with variables and conditionals to build the classic algorithms — finding a maximum or minimum, summing and averaging, and testing divisibility with MOD.
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