AP Computer Science Principles • Big Idea 3: Algorithms and Programming	Guided Notes • 3.10 Day 2
GUIDED NOTES • LESSON 3.10 • DAY 2 OF 2
Sweeping the Whole List
Name: __________________________   Period: ______   Date: __________
Today’s objectives
1. Write iteration that traverses a list with FOR EACH item IN aList, and tell a complete traversal apart from a partial one (LO AAP-2.O)
1. Determine the result of list-traversal algorithms — sum, average, minimum, maximum, and linear/sequential search (LO AAP-2.O)
Bell ringer
Here is yesterday's step log again: steps = [8000, 12000, 9000, 15000, 11000]. With a partner, and WITHOUT skipping around, find three things by going through the list one value at a time, left to right: the total of all five days, the single best (highest) day, and whether any day was exactly 9000.
Write 2–4 sentences: For each of the three tasks, what were you 'keeping track of' as you moved down the list? For the 'best day,' what did you compare each new value against? For 'exactly 9000,' when could you stop?
01. Traversing a List
	Term
	Definition

	Traversal
	

	Complete traversal
	

	Partial traversal
	

	FOR EACH loop
	

	Linear (sequential) search
	


FOR EACH Walks the List for You
1. In FOR EACH item IN aList, the variable item is assigned each element's                               .
1. A traversal that accesses every element is called                               .
1. The College Board puts one traversal technique out of scope:                               .
Total Every Element
day takes each step count in turn; total accumulates the running sum across a complete traversal.
AP Pseudocode (exam):
total ← 0
FOR EACH day IN steps
{
  total ← total + day
}
DISPLAY(total)
Python (runnable):
total = 0
for day in steps:
    total = total + day
print(total)
Output: 55000
FOR EACH (Values) vs. Indexed Traversal (Positions)
FOR EACH — values
Indexed — positions
1. Choose FOR EACH over an indexed loop when the algorithm needs                               .
1. An indexed traversal keeps a counter i that runs from 1 to                               .
	AP tip
AP TIP: If a question asks only about element values, FOR EACH is simplest. If it asks WHERE something is (its index), use an indexed loop — FOR EACH does not give you the position.


Stop and think
1. Write a FOR EACH loop that displays every element of a list prices. State whether it is a complete or a partial traversal and why.


1. In FOR EACH n IN nums, a classmate writes nums[n] inside the loop to get 'the current element.' Explain what n actually holds and why nums[n] is wrong here.


1. A program needs the POSITION (index) of a value, not just the value. Explain why FOR EACH cannot give that directly, and what kind of loop you would use instead.


Answer in complete sentences. Then check yourself with the matching CFUs on the Topic 3.10 page.
02. Algorithms Over a List
The Standard List Algorithms
1. To find the maximum of a list you seed 'best so far' with                               .
1. The average of a list is the sum divided by                               .
1. A linear search must examine every element only when                               .
Find the Best Day
best starts at the first element, then keeps the larger value on every pass — a complete traversal.
AP Pseudocode (exam):
best ← steps[1]
FOR EACH day IN steps
{
  IF(day > best)
  {
    best ← day
  }
}
DISPLAY(best)
Python (runnable):
best = steps[0]
for day in steps:
    if day > best:
        best = day
print(best)
Output: 15000
Trace a Linear Search
Search steps ← [8000, 12000, 9000, 15000, 11000] for the value 9000, checking each element in order. Fill in the blanks and stop as soon as it is found.
Complete the empty cells as we work the examples.
	Index i
	steps[i]
	steps[i] = 9000 ?
	Action

	1
	8000
	
	not a match — keep searching

	2
	12000
	false
	

	3
	9000
	
	found at index 3 — stop the search


	Watch out — “Average = Sum ÷ the Number I Typed”
Myth: To average a list, divide the sum by the count you wrote when you first coded it — for the five-day log, divide by 5.
Explain why this is wrong: 




Stop and think
1. For vals ← [3, 9, 4, 9, 1], trace the maximum algorithm (best ← vals[1], then keep the larger). Give best after each element and the final result.


1. For the same vals, a linear search looks for the value 9. In order, which index does it find first, and how many elements did it examine before stopping?


1. Write the average of vals as an expression using LENGTH. Then explain why dividing by 5 would break if someone did APPEND(vals, 6) first.


Show every step. Then check yourself with the matching CFUs on the Topic 3.10 page.
Common AP Traps
Count from 1, not 0 — in your own words:

Overwrite vs. resize — in your own words:

FOR EACH gives values, and divide by LENGTH — in your own words:

Lists, in One Slide
1. Lists are 1-indexed on the reference sheet: aList[1] is first, aList[LENGTH(aList)] is last; x ← aList[i] reads and aList[i] ← x overwrites in place.
1. APPEND (+1, end), INSERT (+1, shift right at i), and REMOVE (−1, shift left) resize the list and move neighbors; LENGTH reports the current size.
1. FOR EACH item IN aList visits every element by VALUE, first to last; traversals are complete or partial, and parallel traversals are out of scope.
1. One traversal carries one running value: sum, average (÷ LENGTH), minimum, maximum, and linear/sequential search that may stop early.
Exit check — I can…
1. ☐  write and evaluate list-indexing expressions and the procedures INSERT, APPEND, REMOVE, and LENGTH (LO AAP-2.N)
1. ☐  trace a sequence of list operations and give the list's contents and length after each (LO AAP-2.N)
1. ☐  write a FOR EACH traversal and tell a complete traversal apart from a partial one (LO AAP-2.O)
1. ☐  determine the result of sum, average, minimum, maximum, and linear-search algorithms over a list (LO AAP-2.O)
Next: Topic 3.11, Binary Search: when a list is SORTED, a smarter search jumps to the middle and eliminates half the list each step — often far faster than the linear search you built today.
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