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Computers:
GIGO = garbage in, garbage out.
Computers do exactly what you tell them to do.

We need to learn how to carefully tell a computer what to do to solve our problems.

                 Vague Problem Statement

                                                 eg. peanut butter & jam sandwich example



                          Unambiguous
                 Simple and clear instructions
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ABC – How would you tell someone how to draw an ‘A’?

Algorithm:  
A Step-by-step description of how to do something
Detailed list of instructions for accomplishing some task
Not necessarily written in code (computer language).

Algorithms should have…
Some well-defined input
“nothing” is a valid well-defined input
An unambiguous sequence of instructions
Some produced outcome
Eventually terminates with the task completed (you know you are done)

Output:
Numerical answer
The answer is 42
Transformation of input
Add a phone # to your directory
Physical changes
The letter ‘A’ is drawn
Etc…

Is the algorithm any good?
Does it work?
Does it work correctly?  N=pq
Dows it work quickly
Does it consume lots of resources?
Storage space?
Communication bandwidth?
Time?
Is it easy to share?
Can you communicate it to others?

                                                          Is everything an algorithm?
                                                                             -   Why or why not?

Examples of Code:
Print (“hello, world!”);

Try:
size(300,300);
fill (255);                       MUST ALWAYS END IN SEMI-COLON
background(color(127,0,127));
// text (“hello, world!”,10,100);
rect(20,100,50,100);
rect(100,100,50,-10);

A function in this case is “print” and it is always followed by parenthesis.
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The “strings” inside the brackets are always in quotations.

Algorithm
Step-by-step description of how to do something.
Detailed list of instructions for accomplishing some task.
Not necessarily written in code (computer language).

Algorithms should have…
Some well-defined input
“nothing” is a valid well-defined input
An unambiguous sequence of instructions
Some produced outcome
Eventually terminates with the task completed (you know you are done)

Is the algorithm any good?
Does it work?
Does it work correctly?  N=pq
Dows it work quickly
Does it consume lots of resources?
Storage space?
Communication bandwidth?
Time?
Is it easy to share?
Can you communicate it to others?
                                                                       Is everything an algorithm?
                                                                             -   Why or why not?
CSTAC help:   http://www.scs.carleton.ca/cstac/
For help on ASSIGNMENTS
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Shoveling Snow Example

Structured Programming
We only really need 3 things:
Execute a sequence of commands
Have branching (decision making)
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Have repetition (looping)

Processing
Variables
How we remember things…
Branching
Having choices in our algorithms…
“if” statement
Loops
Repeating the same things…
Having loops minimizes our workload (you only have to write the code once for something, and have it repeat it over and over again)

Finish reading
Chap. 1,2 (Lesson 1)
Chap. 3,4 (Lesson 2)

By adding slashes into our processing code, it will not account for whatever is written after them in the same line.  It is useful for writing what question you’re doing.
Eg.  
// Day 4
// Example: basics
/* write anything here */
*/ 

Colour:
(R,G,B)

Variables:
in
floats
char               c = ‘x’;
boolean     (can either be true or false)

Branching:
Eg.
if (condition 1)
{statement}
else if (condition 2)
{statement}

Repetition:

We will use a “while” statement

Eg.
while (condition)
{
  block of code
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}

Variables
What’s in a name?
Everything in Processing must have a “type”
Primitive data types in Processing (Java)

Data Types:
Common data types in Processing (Java)
int (for integers)
float (for decimal #s)
boolean (for true/false)
char (for a single character)

color (for RGB, RGBA, gray scale)
string (for words, sentences)

pImage (for graphics)

Casting:
Sometimes you have a float but you need an “int”
Sometimes you have data in “some type” but you need it to be represented by another type
Casting converts one type into another…

                  (type) variable
eg.
 int x = 12
 float pi = 3.14519
int y;
float z;
y = (int) pi;           // or y = int(pi);
z = (float) x          // or z = float(x);
                  // Processing only

Branching:
If and if-else (and switch)

Equality & Relational Operators
Equality
== (is equal to)
!= (is not equal to)

Inequality
<, <=, >, >=                 if(x,y), if(x<y) , if(x>=y)

Conditional Operators:
Conjunction (logical AND)
x && y 	if(x!=y && x>z)
Disjunction (logical OR)
x || y	   while(x>y || x<y)
Negation (logical NOT)
!y	while( ! (x>y) )
	if( !z || (x>2) )
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||   this means “or” in code.  (two vertical lines)

Our current codes (for assignments) should have for eg.:
Variables
int x;
boolean keep-going;
Initialization
Size (…,…);
Fill(…);
Stroke(…);
Main body of code
Keep-going = true;
while(keep-going) {
do stuff/condition
}

When using “Dynamic Mode” in Processing (the standard mode we currently use is called “Static Mode”).  Dynamic Mode shows (like an animation) whatever you draw.  Static Mode only shows the final result.
Variables
int x,y;
Initialize
void setup(…) {
}
Main
void draw(…) {
do stuff
}
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Array
Is a container for a bunch of things.  They all have the same type.
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Email: cstac@scs.carleton.ca

Schedule for Winter 2013
(in effect January 14 to April 5, excluding the week of the Winter Break)
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