MEMC-5173
Intelligent Tools for Engineering Applications

Assignment #5 reference solution

Q. 1(Q5.2Book 1)

i— = asech’ (ax) = o[l — tanh® (ax)] = afl — tanh(cer)|[1+ tanh(ee) ] = a1 — f()][1+ f(x)]
ox

The back-propagation training algorithm for this structure is:

Step 1: Initialize weights and thresholds to small random values

Step 2: Apply input pattern
Oy — X
01— X2
0 = X3 = -1

Step 3: Forward propagation
05 = fiwzp00tw31017Ww3202) = fiwsgootws01-wsz)
Oy = fiwap00twa101tW202) = fiwag0otwa101-wa2)
()5 =-1
Og = fiwe303TWe404TWe6s505) = Awe303HWe104-Wes)
07 = fiw7303tW74041W7505) = fiw7303W7404-W75)
()g =-1
Oy = fiwgs06tWo707tW0o508) = fAiwgc0sTWo704-Wog)

Step 4. Output error measure
E=i(t-0) +E

0, = f'(toty )t —o0,)
=a(l—09)(1+09)(7_09)

Step 5 Error back-propagation
Fourth layer weight updates:

_ N new ___ old
Awgs =110505  Wog =Wog + Awys
new old

Awy, =116,0, Wy =wy, +Aw,,

_ = new ___ old
Awyg =110,04  Wog =Wgg' +Awyg

Third layer error signals:

9
0, = f’(rofG)Z w0, = a(l—0,)(1+ 0, )W, 5,
i=9

9
o, = [ (tot, )Z w0 =a(l-o0,)(1+0,)w,,0,

i=9



Third layer weight updates:

new

_ > _ . old
Awg, =10,05 Wy =Wy +Awg,

new

_ N __.old
Awg, = 11050, W =wgy +Awg,

S new old
Awgs =110505  wgs =wgs + Awg

new old

Aw,, =10,0, Wi =wl +Aw,,

new old

Aw,, =no.0, wi, =w:, +Aw.,

nen old

Aw.s =1n0.05 Wi =wis +Aw.,

75

Second layer error signals:

o, =f '(rofS)Z w0, =a(l-o0,)(1+0,) ( W, O + W, 0. )
i=6

o, =f'(fof4)z w0, =0((1—04)(1—i—o4)(1/vﬁ4(5‘6 +w74(?7)
i=6

Second layer weight updates:

new old

Awy, =110,0, Wi =wy +Awy,

nen old

Aw, =nds0, wy" =wh + Awy

new old

Awy, =100, wi =wy, +Aw,,

new old

Awy, =10,0, Wy =Wy +Aw,,
_ N new __ _ old
Aw, =n0,0, wy" =wy’ +Aw,

new old

Awy, =nd,0, wy" =wy +Aw,
Step 6: Repeat the process starting from step 2 using another exemplar. Once all

exemplars have been used, we finish one epoch.
Step 7: Check if the cumulative error in the output layer is acceptable. If so the network

has been trained. If not, repeat the whole process until the desired cumulative error is
achieved.

Q.2 (Q12.2 Book 2)

Node functions in laver 4 need to be change to reflect the equations f; = and
f2 = 72. The resulting ANFIS has 14 parameters, including 12 premise and 2
consequent parameters.



Q.3(Q 12.5 Book 2)

Let

a) = klexp[—

B = kzexP[—(

Then

01(z)92(z) = Fkiexp [— (%—1—1)2] k2

[ e 2
= klkgexp —ET—J-CI 2

Q.4 (Q12.6 Book 2)

(a) Cigl — G = |ai+1| = ;a'&la 1= 11273‘

& .
(®) cir == (%) (ol +laal), i = 1,2,3.

= :
(©) lacsr] +lail < ciwn — i < ()™ (laisal + fail), i =1,2,3.



