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Computational Thinking

» Solve abstract problems using computational approaches

Write a computer program
Model the problem

Develop a sequence of instructions
= Algorithm

Mohammed ibn-Musa al-Khwarizmi

In the 9*" century AD, he developed VR
“algorithms” for solving linear and quadratic & @& ¢
equations. The word “algorithm” stems from &7 S/ &REE¢
the Latin translation of his name. |




Algorithms

Give a computational solution to a problem,

— a computer program, or
— a more abstract “algorithm”
(list of instructions)

and reason about Its correctness

— Prove that the algorithm solves
the problem. g

and efficiency.

— Prove a certain runtime requirement.

— Prove a certain space requirement.

DUTCH APPLE PIE

Sinch unbsked pic shell Filling:
2 I tart cooking apples

Topping: I tablespoon lemon juice
35 cup wifted all purpose 2 tablespovas Bous

Bomr % cup granukited sugar
& cup hight-brown sugar, Dash salt

Grmily packed I teaspoon cinna 0on

¥ cup bettee or margarine
KES 6 10 8 sxaviNGs

1. Prepare pie shell; refrigerate until used

2. Make Topping: Combine flour and sugar in

medium bowl. Cut iIn butter, with pastry

blender or 2 knives, until mixture is consist-

ency of coarse cornmeal. Refrigerate,

3. Prcheat oven to 400F,

4. Make Filling: Core apples, and pare; thinly

slice into large bowl. Sprinkle with lemon juice

5. Combine flour, sugar, salt, and cinnamon,

mixing well. Toss lightly with apples

8. Turn filling into unbaked pie shell, spread.

lng evenly. Cover with topping; bake 40 to 45
minutes, or until apples are tender
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Algorithms

Example problem: Sort n eards numbers in increasing order.
One straight-forward algorithm: Insertion-sort (card-player’s sort)
* Incrementally process the numbers,

* maintain a sorted list of numbers seen so
far, and

* Insert the next number into the sorted list.

Runtime: This generally takes roughly n? steps.
More efficient algorithms only take roughly n log n steps.

Very large data sets and complex computing environments require
more sophisticated approaches.
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Scratch!

Instead of | #1nclude <stdio.h>

int main(){
printf(""Hello world\n");

}

Write programs like this

L= 178 Hello world

Goto: scratch.mit.edu
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Sequential Execution

Execute multiple instructions sequentially; one after the other:

play drum m for beats

play drum @ for beats

Instructions have parameters that can be changed.

So, each of these scratch instructions is in fact a function:
move(10)
play_drum(1, 0.25)
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L_oops

One can repeat a sequence of instructions ...

... by copy and paste: ...0r by using a loop:

play drum m for @ beats

play drum €39 for (EE) beats

»
play drum for @ beats
»

»
play drum for (EP) beats play drum for (FF) beats

play drum m for @ beats

play drum m for @ beats

play drum €89 for (F) beats

play drum m for @ beats

play drum m for @ beats
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Events

Run a script (or a sequence of instructions) when an event happened

s Sy e
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Objects (Sprites)

Sprites

Each sprite has a separate script. ‘B

Sprite1 CassyDa...

& ;

x: 10 x: -109
y- 0 y: -18

say [PTEXEPYITI for € secs

move E) steps
| play drum €89 for CED beats
' move @) steps
t play drum €8 for (ED) beats

when space key pressed

change color effect by@
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Variables

i Sound i Sensing . m

I ' IPen IO erators ———
Make a variable that stores data: A IMzm o

Make a Variable

= CZD
set prime to E

wait €Y secs
M change prime

Store a value in the variable: et coun:_to Y o - e
waitOs«s
change prime

Use the Variable: say count iaa:t;ﬁ:::s
- change prime

Modify the variable: wait € secs
change prime

say prime

waito_r.ecs
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Messages

Coordinate between sprites by sending and receiving messages:

“%?

x: 158

say for @) secs when I receive startCounting
set count to

move @ steps re
[ play drum €89 for (BB beats
' move steps
»

play drum @ for @ beats

say count

change count

broadcast startCounting

when space key pressed
change color effect by @
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