EE 301 Exam#1 Nov 03, 1993
60 minutes

1. The network shown below implements a bipolar logic function of the inputs. Analyze the network, and
determine the logic function in terms of T1, T2, and z3, assuming z; = +1, for i = 1,2,3. (20pts)
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2. The decision surface of a single-layer perceptron classifier is given to be
. g(z)=z14+22+1=0,
- wherez = [z; z,]7.

(a) Determine two discriminant functions g, (z) and gy(z) by first finding two perpendicular vectors to
the decision surface, and then by augmenting the vectors, such that ¢ = [0 0] belongs to Class 1.

(20pts)
(b) Implement the classifier determined in part 2a by using
1. a threshold logic unit, and (5pts)
ii. a maximum selector. (5pts)
3. Given the network below, determine and plot the region for o4 = 1 on the z,-z, plane. (25pts)
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4. Given the two-layer network below, compute the updated values for the weights
‘ (a) wyp and wyq, (10pts.)
(b) v1, (15pts)
when the desired output signals are d; = 2, and d; = —5. Assume the activation functions generating y;,
fori=1,2,3 are
fy;(net) = 1—% -1,
the activation functions generating o;, for i = 1,2 are

for(net) = net,

and the gradient-descent step size 7 = 1.

1

- =2 N 1) —
+ -

o1

2

*3

-1




!

EE30! Sy nil 93 b

©  22-144 200 SHEETS

H#1 0= 3gn (%)

X ¥y KRl O
- - ~3 ~
-\ I —1 -1
{ - —1 —1
? ) I I | .

g g O
| xl N2 Xl X& ’ z ] ueadl\w
T r ( / |
—1\ 3 —I -1 viliva
\ ~| — | - =D Oz: RS
| i "3 —
0= s 0,402+ Y3 )
O €=z Xz O, +02+%+2 O3
— - ~ -1 ~I
—1 — | \ | {
-1 j - [ ‘
—i [ { 3 [
| —| -1 ) [
l - | 3 |
| \ -] 3 ) ‘
| | { g |
Oz = 0,10, 43
or

%O Oz = %; )(Z"F“;(/{z:"y\g



EXHp7

el '
. g%Z __ SOMTIONS,
f \ T L3 2
B
Eég (//X¢+)(Z+':O — C
gzm = (1 (3 X%
; . / Zuz:o
NN; » ')/LéO[O/“ = /
& Jof am o [[‘é
QW weelorde r, = f/z
®
Zcuw/%f beo @f&%
(3]
’Tcw ﬂn ot @K
MUL
T o gl e -
()Y o1 J £ ’/
Yz—é)] =
Y2 -& - C
C-t4 1 E?ﬂs -a
‘Fa”b}
. gfgvd a@Ee L o )
X ik pirt
‘ /e{L oy : u /fMQ X #X
\/\L,~ —D 0= i,
-0 44
-C rowt ¥/
Q/DM Xo

¢ = |
&»Qrowyg



Lo - j ! 3
_E€30/ f?'ém#’ /!
| )
X; ’ X, +X; 1K= O
/3%5[?_?(3
‘:—P ==X "XZ /

A0 22-144 200 SHEETS

/1 22-141 50 SHEETS
. . 22-142 100 SHEETS
AM

{412

To docide m L8 et
X = E 3 b@wt Clow | ""’—38~o

3o )’3‘

Yo+ 'z ) =X =X = [+~ =O
TSy, st 220
/\"/‘#ﬁ/,%g |
>/@, = Xiat2 |
Elu ot%»o&rcnwwd‘a@d |

Ji =
or \52[ =X Fhtl

5

/\/07t' gm ﬁ u\ﬁzu@k R t2 = (K )

= A FKt D



FAI 3

%

22141 50 SHEETS
22-142 100 SHEETS
22-144 200 SHEETS

ampan

.é EDNE 2 s

#3

Jz"%/ VLZ.
X ox
' - Ww
]
x.,, - >
0/ = 8, (K/)

0= 3 ( -VL/’2X21'2>
03 = Sﬁ’ﬂ (”"12)(/‘{_3)(2 +'é>

Oy=sgn (O F0,402-27)

o 0, Oz o to,+t0z-2.5

!
|
/
,

‘
]
|

l
)

i
!
{

T TTW W WU
AN = V')J-)J)V,)

I
)

!
I

o

| Clav!

— (o2




D | / | e
ol e FriL s Y

22-141 50 SHEETS
22-142 100 SHEETS
22-144 200 SHEETS

AMPAD

#Yy 4 5&(2%:6*0) %(23,0%/6
12

o Wyh= Wy

A X?—v —2K)+3xX46=0

(( Nx1+3+0 + (- 23(—2\) — % (- 0. ?O\/

3= % (MO+Z(~2)) %3( -4y =-0. 76 4O

o, = (- (0 16) + (1) (0.9011) +(-2) (-0.9820) = Q0N
= () (03616 +( 1) (05051) + (1) (-0.820)= 0. 3007

A A

Ov (d-o)F) = (d-0) = 2-2.0%16= ~0.0%1%
(da—ozwoa,(@tzfoo, 03027 =—<,7027

__/+(m( §m/b>(@ ¥16) = — 0TI

W (ﬂruf’zl‘*ﬁ‘yé)zi
_ 1 D (=500 (0.3616) =—=32.343 )



A8 22-144 200 SHEETS

/‘ 22-141 50 SHEETS
. . 22-142 100 SHEETS
A

Eesol  sblrens | LIS %
; £ N ) /{_7 Gy o
by ¢ ’%/ = % Yk, )
_ L o(j_y? - -\ <L)
- 2(/ ad><<;[\o,wd+§ozwzj) 0/ é,/gz//a//

(%I:ZLU— ﬁ’z> (40, wi +db, w,,)
=L (1=(0.316Y) ( (-0-0216)(-D)+ (=530
— —/.)82F

0y D= Vi, + 1 U, X
=A+ (/)?’///XZT> (1) = O- 513y




