AP Computer Science Principles • Big Idea 3: Algorithms and Programming	Guided Notes • 3.3 Day 1
GUIDED NOTES • LESSON 3.3 • DAY 1 OF 2
From Idea to Ordered Steps
Name: __________________________   Period: ______   Date: __________
Today’s objectives
1. Describe what an algorithm is and express one using natural language, a diagram, or pseudocode, knowing every algorithm is built from sequencing, selection, and iteration (LO AAP-2.A)
1. Represent a step-by-step process as sequential code statements that execute in the order they are written (LO AAP-2.B)
1. Identify the parts of an expression and explain that every expression evaluates to a single value using a defined order of operations (LO AAP-2.B)
Bell ringer
Here are five instructions for figuring a 20% tip and total on a $40 meal, but they are SHUFFLED: (1) DISPLAY the total. (2) Set bill to 40. (3) Set total to bill plus tip. (4) Set tip to bill times 0.2. (5) (there is only one order that actually works.)
Write the four real steps in the ONLY order that produces the right answer. Then, in 2–3 sentences: what went wrong if you tried to compute 'total' before 'tip' existed? What does that tell you about whether the order of steps is part of the instructions or just decoration?
01. Algorithms and Sequencing
	Term
	Definition

	Algorithm
	

	Pseudocode
	

	Sequencing
	

	Selection
	

	Iteration
	


What an Algorithm Is
1. Describing an algorithm as 'finite' guarantees that it                               .
1. The difference between EXPRESSING an algorithm and IMPLEMENTING it is that implementing requires                               .
1. Sequencing, selection, and iteration matter because every possible algorithm can be built by                               .
One Algorithm, Written as Code
The 'cost of 2 adult and 3 child tickets' algorithm, as exam pseudocode and as runnable Python.
AP Pseudocode (exam):
adultPrice ← 12
childPrice ← 8
total ← adultPrice * 2 + childPrice * 3
DISPLAY(total)
Python (runnable):
adultPrice = 12
childPrice = 8
total = adultPrice * 2 + childPrice * 3
print(total)
Output: 48
Express It vs Implement It
Expressing an algorithm
Implementing an algorithm
1. The reason the AP exam uses pseudocode instead of one real language is that pseudocode is                               .
1. An algorithm has to be IMPLEMENTED in a programming language whenever the goal is to                               .
	AP tip
AP TIP: On the exam you read and write PSEUDOCODE, never a specific language's syntax — that is exactly why the reference sheet exists.


Stop and think
1. In your own words, define 'algorithm' and give one everyday (non-computing) example that fits the definition. Explain why it qualifies.


1. Name the three constructs from which every algorithm can be built, and give a one-line description of each.


1. A classmate says pseudocode is 'just Python with the semicolons removed.' Correct this: what is pseudocode really for, and why does the AP exam use it instead of a specific language?


Answer in complete sentences. Then check yourself with the matching CFUs on the Topic 3.3 page.
02. Sequential Code and Expressions
Statements Run in Order; Expressions Make One Value
1. Because sequential statements run in the order written, reordering two dependent steps can                               .
1. However many operators and parts it contains, an expression is always evaluated down to                               .
1. Clarity and readability are worth the effort because thoughtful naming and ordering let a reader                               .
Each Statement Feeds the Next
Three statements, top to bottom; the expression price * quantity evaluates to one value stored in subtotal.
AP Pseudocode (exam):
price ← 12
quantity ← 3
subtotal ← price * quantity
DISPLAY(subtotal)
Python (runnable):
price = 12
quantity = 3
subtotal = price * quantity
print(subtotal)
Output: 36
What Does Each Expression Evaluate To?
An expression is evaluated to ONE value. For each, name what kind of expression it is and the single value it produces. (Assume price = 12, quantity = 3.)
Complete the empty cells as we work the examples.
	Expression
	What it is
	Evaluates to (one value)

	7
	a literal value
	7

	price
	a variable
	

	price * quantity
	an operator applied to two values
	

	5 + 2 * 4
	operators, with order of operations
	


	Watch out — “The Order of Statements Doesn't Matter”
Myth: As long as all the right statements are present, the order you write them in doesn't matter — the program will sort it out.
Explain why this is wrong: 




Stop and think
1. Explain what 'sequencing' means, then give a two-line example where swapping the order of the statements changes or breaks the result.


1. For each, state whether it is an expression and, if so, the single value it evaluates to: (a) 9, (b) score (score holds 20), (c) 4 + 3 * 2.


1. In one or two sentences, explain why clarity and readability are worth the effort even though the computer runs messy, poorly named code just fine.


Answer in complete sentences. Then check yourself with the matching CFUs on the Topic 3.3 page.
APCSExamPrep.com  —  Teacher Superpack	Page 
