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1 Overview

You will implement perceptron leaming from scratch (sce section 3 for details), and
train it on AND, OR, and XOR functions. Then, you will take an existing backprop-
agation code (see section 4), train it and test it under different conditions and repaort
your findings. The same three boolean functions will be used for the backpropagation
lcarning. For further details on perceptrons and backpropagation, sce the lecture slides
and also Herte et al. (1991 ). Specihe submission instroction will be given in section 3
and section 6.

2  Language and OS

You may wse cither CAC4++, Java, Matlab {or (dctave), or Lisp. The resulting code
should be able to compile and run on the departmental unix host (unix.cs tamucdua).
You may usc a different language with a permission from the instructor, in which case
you will be asked to do a demo in front of the TA.

Tor compale your programs other than Lisp (which you already know ), see the following
Instructions.

& O program file: perceptron.c
t compile: e -0 perceptron perceptron.c -lm
io cxccute: Jpercepiron

& 4+ program file: perceptron.(”
i compile: e++ -0 percepiron perceptron.( -lm
to cxccute: Jperceptron



& Java program file: perceptron.java
i compile: javac perceptron. java
i cxccute: java perceptron

Thi full paths for the compilers are (on compute.cs tamu cdu):

& fusnhindcc

& fopticawloccibindg++
& fusrjdk/latesthindjava
& fusrjdk/latesthindjavac

3 Perceptron
Perceptron activation is dehined as:
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where step(X) = 1if X > 0 and atep(X) = 0if X < 0 (sce figure 1)

Figure 1: Perceplron.  The mpat TN P0| = dee oy wei, fined o —1, and has an associated
weight W 0{, which = the threshold. The teo mpuats X amd ¥ are grven amd the oatput (X, Y)
will be calculatmg (or attempiing o caleulate) a boolean function, one of OR, AND, or XOR.

Implement a perceptron with two input units (three, including the bias unit that has a
fixed input value -1) and one output unit. Your program should take three inputs from
the command linc.

1. maximum number of cpochs to ron (integer),

2. lcaming ratc paramcter o value (double),

3. function sclection stnng {“and”, “or”, and “xor).



For cxample, a typical run would go like this (5 15 the unix prompt):
5 Jperceptron 10000 0.0001 and
A pseudo code for perceptron learning is as follows:

. Inmtialize weights to random numbers between (0.0 and 1.0, Mote that you have
just onc sct of 3 weights (W[0], W[1], W[2]). You will train this same sct using
the four input-target pairs.

2. Inmtialize cpoch count to (.

3. while sum of (farget — oufput)® for all input patterns is not 0 do:

& for cach input-targct pattern

(a) present inpat and calculate outpt

(b} calculate the error = target — owlpudt

{c) update the weights W [i] using the perceptron learning role.
e cndfor
& increment cpoch count

& if {cpoch count 7> max cpochs), break from while loop
4. Print out the output for the inpats (0000, (0,1, (1,00, and {1,1).

4 Backpropagation
For backpropagation, you will download the following hile (make it one linc):

http://faculty._cs_tamu.edo/choef
sre/backprop 1.6.tar.gz

and run it under different conditions. First, you need o unzip and untar it by running
the following:

5 tar xzvf backprop l.6.tar_gz=
5 ocd backprop

then read the README file to leam how to compiale and o ic

Running the bp program {which is generated by compiling) will give you a huge dump
on the screen. To selectively view the data you're more interested in, wse the grep
command. For example, to view the progression of crnor:



