Omer Morgiil NAWE FAMILY NAME
EEE 443/545% Neural Networks
Midterm, Fall 2010

No credits will be given for unjustified answers.

Prob., 1 : (25 pt.s) Consider the following feedforward network. Note that as usual, w =
wi Ty + Wiy — i, and the nonlinear function f(v) is the treshold function, ie. f(v) =1 whenv =0
and f(v) = 0 when v < 0. Find the region in o1 — 24 plane at which o = 1 (you may indicate this
region geometrically). The weights are indicated on the network. T
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Prob. 2: (25 pt.s) Let =y, 72 dencte two scalar inputs, and set 2 = o

£ R2. Basic neuron

unit which hag 2 as (unextended) imput vector snd & scelar output o is given by o = sgn{wizy +
wozg — 0); here wy,wz &7 scalar weights and § is the scalar shreshold value and ggn is the signum

fanction given &s

1 v 0
sgnlv) = -1 1< 0

Design a multi-layer neural network whose output o has the value o = 1 when z is in the shaded

region, and o= —1 otherwise.
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Prob. 3 : {30 ph.s) Let 21, 22 denote two sealar inputs, and set z = ( : ) € 2, Consider the
T2

single neuron given below; 2s usual the scalar output 0 iz given by o = sonf{wizy + WyTs), here wy, we

are scalar weights, shreshold is assumed to be zero, and sgn is the signum function given as

1 v=0
sgn(v) =1 _4 v <0

Let us define the input pattern vectors as :

(1) e (32 () - 2)

Consider the classes Ci = {z1, 22}, (2= {zs, za}; the desived outputs are d=1for C; and d=—1
for Cs.
3+ Can we find & weights v and ws such that the neuron given above classifies the indicated
classes correctly 7 (Don’t try to prove your result, you may justify your answer by referring to known
results)
ii ; If the problem given above is solvable, find the set of all weights wy and wq which solve the
problem given above. Tndicate this set geometrically on wi — W2 plans.
i1 : Consider the perceptron training algorithm with initial weights wi(0) =1, w2 (0) = 0, and
use the learning coefficient ¢ = 1. By using the perceptron training algorithm fnd the last updated
weights at the end of 3rd epock. Does the final weights solve the classification problem given above?
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Prob. 4 : {20 pt.s)
f is given in the figure shown below;

Consider the following neuron model. Here v = wizy + waly 0=
hreshold is assumed 1o be zero, (Note that this function may

f(v), and

be considered as a rough approximation of bipelar sigmoidal fanction). Let the training set be given

55 in Problera 3, namely let us define the input paiiern vectors as

1 {~1 1 @l

Consider the classes Cy
for Ca.

) .

=z, n}, Co=1{z, ze}; the desired outputs are d = 1for Crandd=—1

i . Let the initial weights be given as w; (0) = wo(0) = 0.25, and the learning coefficient ¢ as ¢ = 1.

By using the error back propagation algorithm modified for this neuron model find the last updated

weights at the end of one epoch,

it :+ Now consider the weight vector found above. Find the average erxor Over the training seb.

Determine whether the neuron given above solve the given
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