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From Numbers to Thinking:
The Concepts, Illustrated



  

HUGE CONCEPT #1

All computers do is “numbers”

- you put numbers into them
- it messes with the numbers

- it gives you some numbers back



  

Binary System

0 and 1



  

How many light switches..

..would it take to store “what season is it?”



  

A minimum of 2:

Winter OFF-OFF 00

Fall OFF-ON 01

Spring ON-OFF 10

Summer ON-ON 11



  

Humans counting!
In the beginning, there was:

Tally Marks

..then

Roman Numerals



  

Humans counting!

THEN...

 Arabic Numerals

and (this is huge)

“Place Value”



  

Place Value

Decimal?

Binary?

Hexadecimal?



  

Quick Binary Review and some bad jokes

How many fingers and toes do you have?

In Base Ten(10)  or  Decimal?

20
(Twenty) 

10x2 + 1x0



  

Quick Binary Review and some bad jokes

How many fingers and toes do you have?

In Base Two (2) or Binary?

10100

● 16x1 8x0 4x1 2x0 1x0



  

Quick Binary Review and some bad jokes

How many fingers and toes do you have?

In Base Sixteen (16) or Hexadecimal?

14

16x1 + 1x4



  

Place Value



  

The jokes...

“There are 10 kinds of people, those who 
understand binary, and those who don't.”

If you want to get technical, ALL bases are 
Base 10. 



  

Is Binary Enough?

(exponential growth and the legend of Paal Paysam)



  

Is Binary Enough?

(exponential growth and the legend of Paal Paysam)



  



  

Where this comes up today...

IP addresses - 

MAC addresses

(are more similar than you thought)



  

Where this comes up today...

IP addresses: 

127.0.0.1

192.168.0.1

146.201.195.214



  

Where this comes up today...

0-255!

BUT, MAC addresses are like:

ac:d5:b8:c0:e1:03

O-FF?

SAME THING!  See, also RGB Colors!



  

Where this comes up today...



  

Hard drive sizes



  

Understanding Power

10 PRINT “John is AWESOME”;

20 GOTO 10



  

Go to the store; if they have 2% lactose free 
chocolate milk, then get me a carton. 



  

Misusing Power
go to the store;

if  [[ they have 2% lactose free 
chocolate milk]]

then 

get me a cartona carton. 

(how might a computer mess this up?) 



  

An almost random bit on recursion

● In computers, it's actually okay to define something with itself.

PSUEDOCODE!

Define function=”EscapeFromRoom”{

1) If there's a door in arms-reach, exit – you're done, else

2) If you can, take one step forward then EscapeFromRoom, else

3) Rotate to the left until there's not a wall in front of you then EscapeFromRoom

}

(this will get you out of any “regular” empty room)



  

The Magic Genie
Recursion, trees, and “crowdsourcing”

{0) Start with “Is it Batman”?}

1) Ask my (yes/no) questions down the tree

2) If win, “yay”

3) If lose, add/replace new last question to 
one  for which my guess was wrong and her 
guess was right (optionally, try to be “half-y”?)

- repeat until genius
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