AP Computer Science Principles • Big Idea 3: Algorithms and Programming	Guided Notes • 3.16 Day 1
GUIDED NOTES • LESSON 3.16 • DAY 1 OF 2
Turning the World into Numbers
Name: __________________________   Period: ______   Date: __________
Today’s objectives
1. Explain that a simulation is an abstraction of a more complex phenomenon built for a specific purpose, developed by removing detail and simplifying (LO AAP-3.F)
1. Use a random number generator to model real-world variability, and run many trials to draw inferences about how a phenomenon behaves (LO AAP-3.F)
Bell ringer
A city planner needs to know: 'Out of the next 100 days, roughly how many will it rain, so we can schedule road work?' The only way to truly find out is to WAIT for 100 real days — and even then you'd get just one run of history, which might be unusually wet or dry.
Write 2–4 sentences: Waiting is impossible, so propose a faster way to get an answer. What is the FEWEST information about rain you'd need to build a tiny 'pretend weather' you could run over and over in seconds? What real details would you throw away?
01. What a Simulation Is (and Isn't)
	Term
	Definition

	Simulation
	

	Abstraction (simplifying)
	

	Changing state
	

	Drawing inferences
	

	Random number generator
	


A Simulation Is an Abstraction for a Purpose
1. A simulation is an abstraction of a more complex phenomenon that is built                               .
1. The process of developing a simulation involves                               .
1. How much detail to keep is decided by                               .
The Real Sky vs. the Model of It
The real phenomenon
The simulation of it
1. Reducing all of real weather to a single 'chance of rain' number is an example of                               .
1. A model that tried to include every real detail would be useless because                               .
	AP tip
AP TIP: A simulation that kept 'every detail' would just be the real world again — and be equally impossible to run. Simplifying is the whole point.


One Random Roll = One Simulated Day
The whole sky is reduced to one number; RANDOM decides today's weather. Run it again and the printed outcome may change.
AP Pseudocode (exam):
chanceOfRain ← 40
roll ← RANDOM(1, 100)
IF(roll ≤ chanceOfRain)
{
  sky ← "rain"
}
ELSE
{
  sky ← "shine"
}
DISPLAY(sky)
Python (runnable):
import random
chanceOfRain = 40
roll = random.randint(1, 100)
if roll <= chanceOfRain:
    sky = "rain"
else:
    sky = "shine"
print(sky)
Output: rain
Stop and think
1. In two sentences, explain why developing a simulation of weather means REMOVING detail. Use the word 'purpose.'


1. A classmate says, 'My rain simulation would be more accurate if I added temperature, wind, and humidity to it.' Give one reason more detail can make a simulation WORSE for its purpose, and one reason it might help.


1. Name a real phenomenon you could not study directly, and state the single most important detail you would KEEP and one you would delete to build a simulation of it.


Answer in complete sentences. Then check yourself with the matching CFUs on the Topic 3.16 page.
02. Randomness Models the Real World
RANDOM Turns One Model into Real-World Variety
1. A random number generator is used to simulate                               .
1. Because each run uses different random values, the simulation reflects                               .
1. A single trial is noise, but many trials let you                               .
A Thousand Days, One Inference
The same one-number model, run 1000 times. The fraction lands near 0.40 but differs every run — the inference is stable even though each trial varies.
AP Pseudocode (exam):
rainy ← 0
REPEAT 1000 TIMES
{
  IF(RANDOM(1, 100) ≤ 40)
  {
    rainy ← rainy + 1
  }
}
DISPLAY(rainy / 1000)
Python (runnable):
import random
rainy = 0
for i in range(1000):
    if random.randint(1, 100) <= 40:
        rainy = rainy + 1
print(rainy / 1000)
Output: 0.397
Trace One Simulated Week
Given each day's RANDOM(1, 100) roll, decide rain (roll ≤ 40) or shine, and keep a running count of rainy days. Fill the blanks yourself.
Complete the empty cells as we work the examples.
	Day
	Roll — RANDOM(1, 100)
	Rain? (roll ≤ 40)
	Rainy days so far

	Mon
	12
	rain
	1

	Tue
	77
	shine
	1

	Wed
	39
	
	2

	Thu
	40
	rain
	

	Fri
	88
	shine
	3

	Sat
	5
	
	4

	Sun
	61
	shine
	4


	Watch out — “A Good Simulation Includes Every Detail”
Myth: The more real-world detail a simulation includes, the better and more trustworthy it is — a great simulation models everything.
Explain why this is wrong: 




Stop and think
1. In one sentence, explain what RANDOM is standing in for when it decides each simulated day's weather. Use the word 'variability.'


1. The 7-day trace rained about 57% of the time even though the model uses a 40% chance. Explain why, and predict what happens to that percentage as you simulate 10,000 days instead of 7.


1. A student runs the 1000-day model twice and gets 0.397 then 0.412, and concludes the program is broken. Explain, using 'changing state,' why two different results are exactly what should happen.


Answer in complete sentences. Then check yourself with the matching CFUs on the Topic 3.16 page.
APCSExamPrep.com  —  Teacher Superpack	Page 
