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Lecture 22 Sample Problem Solutions

Problem 22.1

E =
1

n

n∑
i=1

Ei

Ei = − ln yk∗,i

∂Ei

∂ukj
=
∂Ei

∂aki

∂aki
∂ukj

= εkixji

εki = yki − ζki

yki =
e0

e0 + e0
=

1

2

εki =

{
−1/2 k = 1, 1 ≤ i ≤ 100 or k = 2, 101 ≤ i ≤ 200
1/2 k = 2, 1 ≤ i ≤ 100 or k = 1, 101 ≤ i ≤ 200

xji =

{
2 j = 1, 1 ≤ i ≤ 100 or j = 2, 101 ≤ i ≤ 200
−2 j = 2, 1 ≤ i ≤ 100 or j = 1, 101 ≤ i ≤ 200

U =

[
0 0
0 0

]
− 1

200

(
100

[
−1 1
1 −1

]
+ 100

[
−1 1
1 −1

])
=

[
1 −1
−1 1

]
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Problem 22.2

~xi =

[
1
1

]
,

[
−1
−1

]
,

[
1
−1

]
,

[
−1
1

]
~ζi =

[
1
0

]
,

[
1
0

]
,

[
0
1

]
,

[
0
1

]
~ai =

[
0
0

]
,

[
0
0

]
,

[
0
0

]
,

[
0
0

]
~yi =

[
1/2
1/2

]
,

[
1/2
1/2

]
,

[
1/2
1/2

]
,

[
1/2
1/2

]
~bi =

[
0
0

]
,

[
0
0

]
,

[
0
0

]
,

[
0
0

]
~zi =

[
1/2
1/2

]
,

[
1/2
1/2

]
,

[
1/2
1/2

]
,

[
1/2
1/2

]
~εi =

[
−1/2
1/2

]
,

[
−1/2
1/2

]
,

[
1/2
−1/2

]
,

[
1/2
−1/2

]
~δi =

[
0
0

]
,

[
0
0

]
,

[
0
0

]
,

[
0
0

]
V ←

[
0 0
0 0

]
U ←

[
0 0
0 0

]
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