
Coding assignment
11.12 .2009 SCN-6166 ln t roduc t ion  to  R programming

Guidelines
The tasks are given in two f i les (Assignments.r and ceneticAlgorithm.r). Add your name to both of
them. You should write your codes to those f i les, too. I

In the f i let the tasks are indicated by the notation:
##### TASK BEGTNS ################
# Task x (y points)

# Task descript ion...

##### TASK ENDS ##################

Tasks 4 and 5 are located in the file GeneticAlgorithm.r whjle the other tasks are located in file
Assi8ments.r. This printed document gives addit ional information for Tasks 2 6. Note that al l  the
tasks are independent on each other. In part icular, Tasks 4-6 relate to each other but st i l lyou may
complete e.g. Task 6 without completing Tasks 4 or 5. In that case, the result graphs of Task 6 just

don't look the same.

Afteryou have completed the tasks (11:45 at latest):
1) Save.the f i les.

2) Close R and your R editor.
3)Then emailboth ofyourresultf i les (Assignments. r a nd GeneticAlgorithm.r)to tommi.aho@tut.f i .

start by downloading the files:

http://www.cs.tut.f i/-a ho2lAssisnments.r
http://www.cs.tut.f i/-aho2/GeneticAleorithm.r
http://www.cs.tut.fil-aho2/lecture 4 houses.data

Task 1
Task given in the file Assignments.f.

Task 2
Task given in the flle Assignments.r. Here is a definition for the Fibonacci numbers:

Fibonacci numbers are the sequence of numbers: 1, 1,, 2, 3, 5, 8, 73, 27,...

The sequence can be produced as F, = F,1+ F,, with Fr = F, = 1. In other words, the f irst two
numbers are ones and each remaining numberisthe sum oJthe previoustwo numbers.
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Task 3
Task is given in the f i le Assignments.r. The f igure should look l ike this:

Tasks 4-5
In this task you implement two funclions that complete a simple version of an optimization
algorithm called genetic algorithm (see e.g. ht ip://en.wikioedia.orslwiki/Genetic alsorithm; the
algorithm is inspired by genetics but here you don't need to know anything about genetics). The idea
is to iteratively modify so-called candidate solutions to be similar to a particular reference solution.
Our aigori lhm has 100 candidate solutions {each of which is a vector of 10 random numbers) and a
reference solution (which is a 10 elementvector ofzeros and ones). The algorithm hasthe fol lowing
steps:

1) The candidate solutions are created.

2) The candidate solutions are compared element-wise to the reference solution.

3) The candidate solution closest to the reference solution remains unmodif ied.

_ 4) The other candidate solutions are modif ied using functions called mutation0 and
cross.over{J.

5) The steps 2-4 are repeated 200 t imes.

6) Results are plotted.

The algorithm is already executable and you can run it  (see the f i les Assignments.r and
GeneticAlgorithm.r). The only things not working yet are the functions mutation{) and cross.oveo
which do not modifythe candidate solutions at al l .  Your task is to implement the contents ofthose
two functions (Tasks 4-5). ( ln Task 6 your task is to plot the optimizaiion results as requested). More
information is given below and in the f i les Assignments.r and GeneticAlgorithm.r.
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Repeat200limes

V

Principles for the functions mutate{) and cross.over0
These examples i l lustrate the principles howyou should modifythe candidate solutions within the
two functions. The shown numeric values arejust examples.

Principle of the modification function mutate0

1) Candidate solution {a vector of length 10) before mutation: 12, 4,7, -3, -2,1,0,0, 1, 2l

2)Choose one element randomly. E.g. the second element.

3) Assign a random numbertothesecond element.

4) Candidate solution after mutation (the bolded element
has been modified):

Principle of the modification function aross.over0

1) Two candidate solutions before cross-over:

2) Randomly select two numbers which determine the start ing

€lement and ending element ofcross-over. E.g.2 and 4.

3) Change the respective elements (all elements from the starting
element to the ending element) between the candidate solutions.

4) The same two candidate solutions after cross-over (note how the bolded
elements have been chanted between the candidates):

12 ,4 ,7 , -3 ,  -2 ,1 ,O ,0 ,  -7 ,  -21

13, -L, 6, L,O, -2, L,O, -3, 4l

12, -r, -6, 7, -2, L, 0, O, -L, -21

13,4,L, -3,0, -2,7,O, -3,4l
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Task 6
Below are examples ofthe two figures which are requested in Task 5. Draw yourfigures so that they
have the same plotting characters, plotting colors, title, axis labels, axis lengths, and le8end. The
variable values in your figures may differ from the values in these example figures. In particular, the
error f igure may have a constant value ifyou haven't comple.ted Tasks 4 or 5.

Bestcandidate so|!tion vs. r.f.r€nce solution

Error olthe b€st candidat€
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