VCE Algorithmics Head Start 2104: What is an Algorithm?
Aims:
e Know what an algorithm is
e Know the relationship between a computer program and an algorithm
e Be introduced to visual programming with Snapapps (in this case, Scribble)
Resources:
e Copy of pages 37 - 61 of “Algorithmic Adventures: From Knowledge to Magic” by
Juraj Hromkovic (Springer: 2009).
e [f unfamiliar with Scribble, copy of tutorial:
https://www.dropbox.com/s/0rz8myOck5utOkl/Scribble_tutorial_polygons.pdf?di=0
e The Scribble online programming environment:
http://aidanlane.github.io/snapapps/scribble.html
e XML files in this folder

Algorithmic cooking

Base your answers to the questions in this section on pp. 37 - 44 of the handout. Also feel
free to add any other notes:
Define an algorithm:

In what way was the recipe for an apricot flan NOT an algorithm?

As you read, compile a list of requirements for a set of instructions to qualify as an
algorithm:

Here’s a maze (from the Avila APP Group’s upcoming game, Help Annie). Write an
algorithm that would lead the feet to the blue finish line:
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https://www.google.com/url?q=https%3A%2F%2Fwww.dropbox.com%2Fs%2F0rz8my0ck5ut0kl%2FScribble_tutorial_polygons.pdf%3Fdl%3D0&sa=D&sntz=1&usg=AFQjCNEW7HsOTksfn9Y8H59abUynID6Y2w
http://www.google.com/url?q=http%3A%2F%2Faidanlane.github.io%2Fsnapapps%2Fscribble.html&sa=D&sntz=1&usg=AFQjCNHQNfiswaCmAMrhrdKjkAZxXJ7TOQ

Computer algorithms

As you read section 2.3 of the handout, keep going back and adding to the list of
‘requirements for algorithms”.

Is this a valid description of an algorithm for solving quadratic equations? Explain:

1. Readinputs: a, b, ¢
_ —b+ \ h>—4ac

. Calculate first output: X, ==,

b=\ b*+4ac

2
3. Calculate second output: x, =——-
4

. Output: x,and x,

Define programming:

In what way is the following program not an implementation of an algorithm?

E——

| .l_ﬂ What isyourtavourite-number? 810 11
=\ can seeyoure naving-a-bad har-cay!

Exercises
Attempt exercise 2.3 and then take a look at this video explanation

http://vimeo.com/album/3113929/video/110843368

Use this table to help you solve exercise 2.4

Register | Reg(7) <— Reg(1) + | Reg(3) « 101 Reg(3) — Reg(3) + | Reg(3) «— Reg(7) +
Reg (7) Reg(3) Reg(3)
0 7
1 1
2 2
3 3
4 4
5 5
6 0
7 1+5=6
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http://www.google.com/url?q=http%3A%2F%2Fvimeo.com%2Falbum%2F3113929%2Fvideo%2F110843368&sa=D&sntz=1&usg=AFQjCNF5bhMQg36gnHywrZBZ2nGjysnIrw

Complete Exercise 2.5 and then use it to write an algorithm that computes the
length of the hypotenuse, given the lengths of the 2 shorter sides.

The flowchart below shows an algorithm for solving quadratic equations. Can you

spot the mistake?

D=bxb-4xaxc
D = sgrt(D)

Cutput: "No rea
solutions i
END i

Cutput; x1, x2

END
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What do these programs accomplish / What is the goal of the algorithms?
First algorithm:

Read integer a

i—0

result — O

repeat untili = a:

result < result + a
end of repeat
Output result

First program: (You can test it by importing guess_goal_3.xml into Scribble)

]

EE U What's thefirst-numiber? 51,1 IR
|“ a to answer
F Tl What's the-second-number? i€ 1T IR

|_g; b to answer

|_l; resull |h°

say | join I | result

Second program (To test, use guess_goal_4.xml):

S

ask EITETIIETIGEE and walt
|‘;a_tg answer
PR nior the-socondnumber: [l L
|;h_tg answer

P I Car your guess how-we cbatined the- result (L1
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Second algorithm:
Read positive integers a, b
while a # b:
if a > b then:
a«<—a-»b
else:
b«—b-a
end of while
Output a

Third program (To test, use guess_goal_2.xml):

1T
| when specs | key pressed Popuate e st o
|,' sum |to [ that at each

. positian, p, it
| set num_iist | to list cantains the

—_ number p (same as
| set counter | to [ position) “
repeat until * counter > [
Insert (counter at | counter of (num_list

[ change counter | by €D

-

-

Guess what we're
doing from here

|:mm| sum | by ' ltem (counter of (num_list
|;-|:Iln item (counter of (num_list with [
[ enange couner | by €

|;|ﬂ|g|&|by Item (counter = of (num_list
@Iluhﬂn""m of (mum_list = with [i
[ change couner | by €

Fourth program (To test, use guess_goal_1.xml):
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e B
| when space | key pressed
set num_Jist | to
(plck random @ to €0  pick random €I to €D
(pick random ) to 3 ' pick random € to T

st x_ to item GBS of (num_list
Eiuumu | to @
| set last index | to length of (num_list

item | list_index of num_list
|set x to Item (list_index of ‘num_list
| change lisindex | by &)
B e Diancnumber ntha st |4

Programming assignment:
1. From the handout, complete Exercises 2.9, 2.10, 2.11 as programs in Scribble.
2. Write a program that calculates the lowest common multiple of two positive integers
3. CHALLENGE (optional): Write a program that uses the sieve of Eratosthenes to
find the prime numbers up to 100 (See:
http://en.wikipedia.org/wiki/Sieve_of Eratosthenes)
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