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Blog Entry © Tuesday, September 2, 2025, by James Pate Williams, Jr. Testing of a
Backpropagation Neural Network Function Approximator

o5 BPMM Test Twe Main Form (c) 2011 James Pate Williams, Jr. =

flg.y. Zl=x"x+y y+z2"z

Mean Square Emor = 3.7519649327E-002

Epoch = 1000
X ¥

077109 040416
098505 0.10300
0.20214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
0.73132 0.03300
033873 032591
0.29595 0.31265
092684 0.09324
092548 093014
0.03365 034105

Fa

0.16600
0.30663
0224593
0.023874
0.33209
0.23535
0.08265
0.73132
0.65355
0.63183
010142
0.84564

fley.z)

0.73549
1.07625
0.29256
0.53674
0.40613
0.62779
0.54353
0.75840
185026
1.34750
1.82748
0.33570

Output

0.76987
0.87303
0.93280
041514
0.54025
0.69813
0.40389
0.50332
202253
1.21653
165473
0.33042

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1
Hidden Units |8
Tolerance | 1.0e-5

Max Epochs | 1000

flg,y. Zh=u"n+y y2+z2"z

> |

g5l EPNM Test Two Main Form () 2011 James Pate Williams, Jr. =

035872 0.13013
025119 0.54513
0.82650 0.20100
099023 0.95495
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013943 0.93741
097040 063417
0.56655 04354
0.00617 0.68731
055482 0.62773

lUnseen Examples

0.12863
0.65657
0.53071
0.20551
023421
0.84565
0.96639
0.23643
0.65000
0.40430
0.89523
0.24473
0.65760

0.17763
1.52247
223716
193472
0.65917
207365
1.01302
0.35723
1.32063
1.5871
1.31207
053233
1.13439

0272
1.70338
219626
1.84363
0.57270
211560
0.26183
0.46433
1.17343
172134
1.37902
0.50072
1.30767

Mean Square Emor = 0.122537437315083

Rurtime (Hrs:Min:5ec.M5) = 00:00:00.115

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1
Hidden Units |E
Tolerance | 1.0e-5

Max Epochs |1mu

|Flb:,',r, Ij=x"x+y y+z"z




I

| 85 BPMMN Test Two Main Form () 2011 James Pate Williams, Ir.

fi.y. Z)=x"x+y y+z2"z

Mean Square Emor = 1.0816675486E-002

Epoch = 5000
X y

077109 040416
098505 0.10300
0.80214 0.44555
0.01121 0.76537
0.00756 0.51002
027941 0.70309
0.73132 0.02500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.84564

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.75894
1.05660
0.83644
0.56459
0.41305
0.66432
0.52397
0.76323
192714
1.35909
1.82391
0.80227

Leaming Rate |D.El

Maomentum |ﬂ.1

RMG Seed |1
Hidden Units |H
Tolerance

| 1.0e9

Max Epochs |5mu

fl,y. Z)=x"x+y y=+z"z

~ |

| Bl BEPMM Test Twe Main Ferm (c) 2011 James Pate Williams, Jr.

035872 0.13013
0.29119 054513
0.82630 0.230100
0.59023 0.95495
0.04564 0.77604
085654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

0.25433
1.55169
222616
1.56007
064918
206321
0.96282
0.39129
131057
164118
1.31646
0.52201
1.10904

Mean Square Emor = 0.035404612117366

Runtime (Hrs:Min:Sec.M5) = 00:00:00 463

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1
Hidden Units |a
Tolerance

1.0e-9

Max Epochs (5000

|Flb:.'_.r. I=x"x+y y+z"z
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"

| B! BPNMN Test Two Main Form {c) 2011 James Pate Williams, Ir. =

fi.y. Z)=x"x+y y+z2"z

Mean Square Emor = §.1563501772E-003

Epoch = 10000
X y

077109 040416
098505 0.10300
0.80214 0.44555
0.01121 0.76537
0.00756 0.51002
027941 0.70309
0.73132 0.02500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.84564

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.76987
1.02362
0.83679
0.56437
0.40774
0.66053
054334
0.76313
153328
137337
1.80384
0.83407

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |1mnu

fl,y. Z)=x"x+y y=+z"z

| Bl BEPMM Test Twe Main Ferm (c) 2011 James Pate Williams, Jr. =

035872 0.13013
0.29119 054513
0.82630 0.230100
0.59023 0.95495
0.04564 0.77604
085654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

0.22446
1.54250
224683
154116
0.63415
203433
0.92491
0.36455
127200
1.60794
1259732
0.50412
1.10596

Mean Square Emor = 0.03548326511217383

Runtime (Hrs:Min:Sec.M5) = 00:00:00.920

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs |10000

|Flb:.'_.r. I=x"x+y y+z"z
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| 85 BPMMN Test Two Main Form () 2011 James Pate Williams, Ir. =

fi.y. Z)=x"x+y y+z2"z

Mean Square Emor = 4 3769245546E-003

Epoch = 50000
X y

077109 040416
098505 0.10300
0.80214 0.44555
0.01121 0.76537
0.00756 0.51002
027941 0.70309
0.73132 0.02500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.84564

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.79044
1.06763
0.85438
0.57157
0.40740
0.63730
0.52806
0.763874
191614
1.34376
1.82023
023183

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |5mnu

fl,y. Z)=x"x+y y=+z"z

| Bl BEPMM Test Twe Main Ferm (c) 2011 James Pate Williams, Jr. =

035872 0.13013
029119 054513
032630 0.20100
0.59023 0.95495
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

0.19519
1.52080
230564
1.91352
0.65152
211746
0.96853
0.36555
1.28009
1.58242
1.30506
0.52250
1.10242

Mean Square Emor = 0.0254514014119654

Runtime (Hrs:Min:Sec.M5) = 00:00:04 465

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs (50000

|Flb:.'_.r. I=x"x+y y+z"z
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g5l EPNM Test Two Main Form () 2011 James Pate Williams, Jr.

.y, Z)=x"x+y y+z2"z

Mean Square Emor = 3. 4204456359E-003

Epoch = 100000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z fley.z)

0.16600 0.73549
030663 1.07625
022458 0.35256
0.02874 053674
038209 040613
023535 0.62779
0.08265 054953
073132 0.75340
0.65355 1.29026
063183 134750
010142 1.32743
0.24964 0.83570

Output

0.73646
1.06632
0.85646
0.58217
0.33911
0.63132
053117
0.77030
1.50614
1.34562
1.82193
0.82795

Leaming Rate |D.El

Maomentum |ﬂ.1

RMG Seed |1
Hidden Units |H
Tolerance

| 1.0e9

Max Epochs |1mmu

fl,y. Z)=x"x+y y=+z"z

| B BEPMM Test Two Main Form (c) 2011 James Pate Williams, Ir.

035872 0.13013
029119 054513
032630 0.20100
0.59023 0.95495
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863 0.17763
0.65657 152247
098071 223716
0.20551 1.53472
023421 065917
0.84565 207365
0.96689 1.01302
023648 035729
0.65000 132063
0.40430 1.58701
083528 131207
024473 053233
0.65760 1.13439

0.19116
1.52346
232115
1.50843
0.65264
212030
0.937389
0.36269
123078
157737
1.30140
0.52772
1.1047

Mean Square Emor = 0.0241633706567405

Runtime (Hrs:Min:Sec.M5) = 00:00:05.104

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1
Hidden Units |a
Tolerance

1.0e-9

Max Epochs |100000

|Flb:.'_.r. I=x"x+y y+z"z
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.y, Z)=x"x+y y+z2"z

g5l EPNM Test Two Main Form () 2011 James Pate Williams, Jr.

Mean Square Emor = 2 93826264 76E-003

Epoch = 500000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z fley.z)

0.16600 0.73549
030663 1.07625
022458 0.35256
0.02874 053674
038209 040613
023535 0.62779
0.08265 054953
073132 0.75340
0.65355 1.29026
063183 134750
010142 1.32743
0.24964 0.83570

Output

0.73680
1.06650
0.858359
0.58443
033337
0.62533
0.53724
0.77091
1.85639
1.34603
1.82617
082811

Leaming Rate |D.El

Maomentum |ﬂ.1

RMG Seed |1
Hidden Units |H
Tolerance

| 1.0e9

Max Epochs |5Dnmu

fl,y. Z)=x"x+y y=+z"z

| B! EPMM Test Two Main Form (c) 2011 James

035872 0.13013
029119 054513
032630 0.20100
0.59023 0.95495
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863 0.17763
0.65657 152247
098071 223716
0.20551 1.53472
023421 065917
0.84565 207365
0.96689 1.01302
023648 035729
0.65000 132063
0.40430 1.58701
083528 131207
024473 053233
0.65760 1.13439

0.13339
1.52109
232446
1.85871
0.65656
211434
1.005951
035723
1.30563
1.57063
1.23338
0.53174
1.11237

Mean Square Emor = 0.0218714666522947

Runtime (Hrs:Min:Sec.M5) = 00:00:45 882

Pate Williams, Ir.

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1
Hidden Units |a
Tolerance

1.0e-9

Max Epochs (500000

|Flb:.'_.r. I=x"x+y y+z"z
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| 85 BPMMN Test Two Main Form () 2011 James Pate Williams, Ir. =

.y, Z)=x"x+y y+z2"z

Mean Square Emor = 2 5037316580E-003

Epoch = 1000000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.78725
1.07736
0.85055
0.53506
0.33633
0.62161
0.54453
0.76241
1.895563
1.34626
1.83211
0.22333

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |1mnnnn

fl,y. Z)=x"x+y y=+z"z

| Bl BEPMM Test Twe Main Ferm (c) 2011 James Pate Williams, Jr. =

035872 0.13013
029119 054513
032630 0.20100
0.59023 0.95495
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

0.13547
153149
233533
1.85993
0.66094
211383
1.04539
0.35776
1.32243
1.57466
130317
0.53936
1.12559

Mean Square Emor = 0.0231314645662457

Runtime (Hrs:Min:Sec.M5) = 00:01:30.586

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs |1000000

|Flb:.'_.r. I=x"x+y y+z"z
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g5l EPNM Test Two Main Form () 2011 James Pate Williams, Jr. =

fl.y. Z)=x+y y+z2"2"z2

Mean Square Emor = 3.7519649327E-002

Epoch = 1000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.76987
0.87303
0.53230
041914
0.54023
0.65813
0.40389
0.90332
202258
1.21653
1.65473
0.23042

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |1mu

i,y Zl=n+y v+z"2"2

~ |

035872 0.13013
0.29119 054513
0.82630 0.230100
0.59023 0.95495
0.04564 0.77604
085654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

027712
1.703598
2.19626
1.34363
0.57270
211560
0.26183
0.46433
1.17343
172134
1.37302
0.50072
1.30767

Mean Square Emor = 0.122537437315083

Runtime (Hrs:Min:5ec.M5) = 00:00:00.111

| Bl BEPMM Test Twe Main Ferm (c) 2011 James Pate Williams, Jr. =

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs | 1000

|Flb:.'_.r. I=x+y y+z"2"z2
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| 85 BPMMN Test Two Main Form () 2011 James Pate Williams, Ir.

fl.y. Z)=x+y y+z2"2"z2

Mean Square Emor = 1.0816675486E-002

Epoch = 5000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.75894
1.05660
0.83644
0.56459
0.41305
0.66432
0.52397
0.76323
192714
1.35909
1.82391
0.80227

Leaming Rate |D.El

Maomentum |ﬂ.1

RMG Seed |1
Hidden Units |H
Tolerance

| 1.0e9

Max Epochs |5mu

i,y Zl=n+y v+z"2"2

~ |

035872 0.13013
0.29119 054513
0.82630 0.230100
0.59023 0.95495
0.04564 0.77604
085654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

| Bl BEPMM Test Twe Main Ferm (c) 2011 James Pate Williams, Jr.

0.25433
1.55169
222616
1.56007
064918
206321
0.96282
0.39129
131057
164118
1.31646
0.52201
1.10904

Mean Square Emor = 0.035404612117366

Runtime (Hrs:Min:Sec.M5) = 00:00:00 476

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1
Hidden Units |a
Tolerance

1.0e-9

Max Epochs (5000

|Flb:.'_.r. I=x+y y+z"2"z2
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| B! BPNMN Test Two Main Form {c) 2011 James Pate Williams, Ir. =

fl.y. Z)=x+y y+z2"2"z2

Mean Square Emor = §.1563501772E-003

Epoch = 10000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.76987
1.02362
0.83679
0.56437
0.40774
0.66053
054334
0.76313
153328
137337
1.80384
0.83407

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |1mnu

i,y Zl=n+y v+z"2"2

035872 0.13013
029119 054513
032630 0.20100
0.59023 0.95495
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

0.22446
1.54250
224683
154116
0.63415
203433
0.92491
0.36455
127200
1.60794
1259732
0.50412
1.10596

Mean Square Emor = 0.03548326511217383

Runtime (Hrs:Min:Sec.M5) = 00:00:00.933

| Bl BEPMM Test Twe Main Ferm (c) 2011 James Pate Williams, Jr. =

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs |10000

|Flb:.'_.r. I=x+y y+z"2"z2
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| B! BPNMN Test Two Main Form {c) 2011 James Pate Williams, Ir. =

fl.y. Z)=x+y y+z2"2"z2

Mean Square Emor = 4 3769245546E-003

Epoch = 50000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.79044
1.06763
0.85438
0.57157
0.40740
0.63730
0.52806
0.763874
191614
1.34376
1.82023
0243183

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |5mnu

i,y Zl=n+y v+z"2"2

035872 0.13013
029119 054513
032630 0.20100
0.59023 0.95495
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

0.19519
1.52080
230564
1.91352
0.65152
211746
0.96853
0.36555
1.28009
1.58242
1.30506
0.52250
1.10242

Mean Square Emor = 0.0254514014119654

Runtime (Hrs:Min:5ec.M5) = 00:00:04.505

| Bl BEPMM Test Twe Main Ferm (c) 2011 James Pate Williams, Jr. =

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs (50000

|Flb:.'_.r. I=x+y y+z"2"z2
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| 85 BPMMN Test Two Main Form () 2011 James Pate Williams, Ir. =

fl.y. Z)=x+y y+z2"2"z2

Mean Square Emor = 3. 4204456359E-003

Epoch = 100000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.73646
1.06632
0.85646
0.58217
0.33911
0.63132
053117
0.77030
1.50614
1.34562
1.82193
0.82795

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |1mmu

i,y Zl=n+y v+z"2"2

035872 0.13013
0.29119 054513
0.82630 0.230100
0.59023 0.95495
0.04564 0.77604
085654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

0.19116
1.52346
232115
1.50843
0.65264
212030
0.937389
0.36269
123078
157737
1.30140
0.52772
1.1047

Mean Square Emor = 0.0241633706567405

Runtime (Hrs:Min:Sec.M5) = 00:00:05.057

| Bl BEPMM Test Twe Main Ferm (c) 2011 James Pate Williams, Jr. =

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs |100000

|Flb:.'_.r. I=x+y y+z"2"z2
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: g5l EPNM Test Two Main Form () 2011 James Pate Williams, Jr. = >
| fle.y.z)=x+y ysz 2"z Leaming Rate |n_9 v|
| Mean Square Emor = 2 93826264 76E-003
i Epoch = 500000 Momertum |ﬂ.1 w |
X ¥ z fleyz)  Output
077109 040416 0.16600 0.78549 0.73680 RMNG Seed |'I o |

0.98505 0.10900 030668 1.07625 1.06650
0.80214 044555 022498 0.89256 0.89899
001121 076537 0.02874 058674 0.58448
0.00756 051002 038209 0.40618 0.39337
0.27941 070309 023535 062779 0.62538
0.73132 008300 008265 054958 0.53724
033873 032991 073132 075840 0.77091 Tolerance  |1.0e-9 v
0.89595 081265 065355 189026 1.89639

092684 009924 069183 134750 1.34603
0.92548 098014 0.10142 1.82748 1.82617
0.03869 034105 084964 083970 0.82831 Max Epochs |500000 v

Hidden Units |H v |

T

| 85l BPNN Test Twe Main Form (c) 2011 James Pate Williams, Jr. — by

0.35872 0.18013 0.12863 0.17768 0.18839 Leaming Rate |0.9 v]
0.89119 054513 0.65657 152247 152109
| 082690 0.80100 098071 228716 232446
| 099023 095495 020551 193472 183871 Momentum [0
0.04564 077604 0.23421 065917 0.65656 ;
0.85654 079364 0.84565 207865 211434
0.22054 017176 0.96689 101302 1.00951
0.16822 052256 0.23643 035725 0.35723 RNG Seed |1 v
0.13943 093741 0.65000 132068 1.30563
0.97040 069417 0.40430 158701 157063
056659 043534 0.89528 131207 1.29898

000617 068731 024473 053233 053174 Hidden Units (3 v
055482 062779 065760 113439 1.11237
Unseen Examples Tolerance |'I.ﬂe-ﬂ w |
Mean Square Emor = 0.0218714666522947
Runtime (Hrs:Min:5ec.M5) = 00:00:45.055

Max Epochs |5mmu v|

ooy ey 'y oaa ]
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| 85 BPMN Test Two Main Form () 2011 James Pate Williams, Ir. =

fl.y. Z)=x+y y+z2"2"z2

Mean Square Emor = 2 5037316580E-003

Epoch = 1000000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.78725
1.07736
0.85055
0.53506
0.33633
0.62161
0.54453
0.76241
1.895563
1.34626
1.83211
0.22333

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |1mnnnn

i,y Zl=n+y v+z"2"2

ot BPMM Test Twe Main Form () 2011 James Pate Williams, Jr. =

035872 0.13013
029119 054513
032630 0.20100
0.59023 0.95495
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

0.13547
153149
233533
1.85993
0.66094
211383
1.04539
0.35776
1.32243
1.57466
130317
0.53936
1.12559

Mean Square Emor = 0.0231314645662457

Runtime (Hrs:Min:Sec.M5) = 00:01:25 569

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs |1000000

|Flb:.'_.r. I=x+y y+z"2"z2
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| 85 BPMN Test Two Main Form () 2011 James Pate Williams, Ir. =

fie, v, 2)=x"sinf)+y "y+z2" 2"z
Mean Square Emor = 3.7519649327E-002

Epoch = 1000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.76987
0.87303
0.53230
041914
0.54023
0.65813
0.40389
0.90332
202258
1.21653
1.65473
0.23042

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |1mu

fie, v, 2)=x"sinfx)+y "y+2° 2"z

~ |

ot BPMM Test Twe Main Form () 2011 James Pate Williams, Jr. =

035872 0.13013
029119 054513
032630 0.20100
0.59023 0.95495
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

027712
1.703598
2.19626
1.34363
0.57270
211560
0.26183
0.46433
1.17343
172134
1.37302
0.50072
1.30767

Mean Square Emor = 0.122537437315083

Runtime (Hrs:Min:Sec.M5) = 00:00:00.127

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs | 1000

|Flb:.'_.r. I)=x"sinl)+y y+z" 2"z
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| 85 BPMN Test Two Main Form () 2011 James Pate Williams, Ir. =

fie, v, 2)=x"sinf)+y "y+z2" 2"z

Mean Square Emor = 1.0816675486E-002

Epoch = 5000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600

0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549

1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.75894
1.05660
0.83644
0.56459
0.41305
0.66432
0.52397
0.76323
192714
1.35909
1.82391
0.80227

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |5mu

fie, v, 2)=x"sinfx)+y "y+2° 2"z

035872 0.13013
029119 054513
032630 0.20100
0.59023 0.95495
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

BEl BEPMN Test Two Main Form (c) 2011 James

0.25433
1.55169
222616
1.56007
064918
206321
0.96282
0.39129
131057
164118
1.31646
0.52201
1.10904

Mean Square Emor = 0.035404612117366

Runtime (Hrs:Min:Sec.M5) = 00:00:00 476

Pate Williams, Ir. =

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs (5000

|Flb:.'_.r. I)=x"sinl)+y y+z" 2"z
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| 85 BPMN Test Two Main Form () 2011 James Pate Williams, Ir. =

fie, v, 2)=x"sinf)+y "y+z2" 2"z
Mean Square Emor = §.1563501772E-003

Epoch = 10000
x ¥

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.76987
1.02362
0.83679
0.56437
0.40774
0.66053
054334
0.76313
153328
137337
1.80384
0.83407

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |1mnu

fie, v, 2)=x"sinfx)+y "y+2° 2"z

| 85 BEPMM Test Twe Main Ferm (c) 2011 James Pate Williams, Jr. =

fi, v, 2)=x"sinfx)+y "y+z2" 2"z
Mean Square Emor = 8.1563501772E-003

Epoch = 10000
X ¥

077109 040416
098505 0.10300
0.20214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
0.73132 0.03300
033873 032591
0.29595 0.31265
092684 0.09324
092548 093014
0.03365 034105

Fa

0.16600
0.30663
0224593
0.023874
0.33209
0.23535
0.08265
0.73132
0.65355
0.63183
010142
0.84564

fley.z)

0.73549
1.07625
0.29256
0.53674
0.40613
0.62779
0.54353
0.75840
185026
1.34750
1.82748
0.33570

Output

0.76987
1.02362
0.89679
0.56437
0.40774
0.66053
0.54334
0.76913
153328
137337
1.80334
0.83407

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs |10000

fie, v, 2)=x"sinf)+y "y+z2° 2"z
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Page 18 of 28

g EF'h..h. Test Two Main F-:rm.[c]l iEI'I'I James Pate Williams, Ir. = =
fie.y. Z)=x"sinf)+y"y+z 2"z Leaming Rate |D.El v|
Mean Square Emor = 4 3769245546E-003
Epoch = 50000 Momertum |ﬂ.1 e |
X ¥ z fleyz)  Output
077109 040416 0.16600 0.78549 079044 RNG Seed |1 v |

098505 010900 0.30668 1.07625 106768
0.80214 044555 022438 0.89256 089438
001121 076537 002874 058674 057157
0.00756 051002 038209 0.40618 040740
0.27941 070309 023535 0.62779 063730
073132 008900 008265 054958 052306
033873 032991 073132 0.75840 076874 Tolerance  [1.0e:9 v]
0.89595 081265 065355 1.83026 151614

092684 009924 069183 134750 134376
092548 098014 010142 182748 182023
003369 034105 0.84964 083970 0.8313 Max Epochs {50000 v |

Hidden Units |H v |

YRR CCRERE g

BEl EPMM Test Twe Main Form () 2011 James Pate Williams, Jr. = X

0.35872 0.18013 0.12863 0.17768 0.19519 Leaming Rate |0.9 v]
0.89119 054513 0.65657 152247 152080

0.82690 080100 0.98071 228716 230564
0.99023 095495 0.20551 193472 1.91852 Momentum [0
0.04564 077604 0.23421 065917 0.65152 ;
0.85654 079364 0.84565 207865 211746
0.22054 017176 0.96689 101302 0.96893
0.16822 052256 0.23643 035725 0.36555 RNG Seed |1 v
0.13943 093741 0.65000 132068 1.28009

0.97040 069417 0.40430 158701 158242
056659 043534 0.89528 131207 1.30506

000617 068731 024473 053233 052290 Hidden Units (3 v
055482 062779 065760 113439 1.10242
Unseen Examples Tolerance |'I.ﬂe-ﬂ w |
Mean Square Emor = 0.0254514014119654
Runtime (Hrs:Min:Sec.M5) = 00:00:04 485

Max Epochs |5mnu v|

oyt =y Ty e ]




| B! BPNN Test Two Main Form {c) 2011 James Pate Williams, Ir. =

fie, v, 2)=x"sinf)+y "y+z2" 2"z
Mean Square Emor = 3 4204456355E-003

Epoch = 100000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.73646
1.06632
0.85646
0.58217
0.33911
0.63132
053117
0.77030
1.50614
1.34562
1.82193
0.82795

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |1mmu

fie, v, 2)=x"sinfx)+y "y+2° 2"z

ot BPMM Test Twe Main Form () 2011 James Pate Williams, Jr. =

035872 0.13013
029119 054513
032630 0.20100
0.59023 0.95495
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

0.19116
1.52346
232115
1.50843
0.65264
212030
0.937389
0.36269
123078
157737
1.30140
0.52772
1.1047

Mean Square Emor = 0.0241633706567405

Runtime (Hrs:Min:Sec.M5) = 00:00:05.062

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs |100000

|Flb:.'_.r. I)=x"sinl)+y y+z" 2"z
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| 85 BPMN Test Two Main Form () 2011 James Pate Williams, Ir. =

fie, v, 2)=x"sinf)+y "y+z2" 2"z
Mean Square Emor = 2 93826264 76E-003

Epoch = 500000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.73680
1.06650
0.858359
0.58443
033337
0.62533
0.53724
0.77091
1.85639
1.34603
1.82617
082811

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |5Dnmu

fie, v, 2)=x"sinfx)+y "y+2° 2"z

ot BPMM Test Twe Main Form () 2011 James Pate Williams, Jr. =

035872 0.13013
029119 054513
032630 0.20100
0.59023 0.95495
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

0.13339
1.52109
232446
1.85871
0.65656
211434
1.005951
035723
1.30563
1.57063
1.23338
0.53174
1.11237

Mean Square Emor = 0.0218714666522947

Runtime (Hrs:Min:Sec.M5) = 00:00:45 233

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs (500000

|Flb:.'_.r. I)=x"sinl)+y y+z" 2"z
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| 85 BPMN Test Two Main Form () 2011 James Pate Williams, Ir.

fie, v, 2)=x"sinf)+y "y+z2" 2"z

Mean Square Emor = 2 5037316580E-003
Epoch = 1000000

X ¥ z fleyz)  Output

077109 040416 0.16600 0.78549 073725
098505 0.10300 030668 1.07625 1.07736
0.80214 044555 022453 0.89256 0.85059
001121 076537 002374 058674 053506
0.00756 051002 038203 040618 039653
027941 070305 023535 062779 062161
073132 0.028300 0.08265 054958 054453
033873 03231 073132 075840 0.76241
0.89595 0.81265 065355 1.89026 1.39553
092634 009924 063133 134750 134626
052548 053014 0.10142 1.82748 1.33211
0.03869 034105 0.84%:4 083570 032333

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |1mnnnn

fie, v, 2)=x"sinfx)+y "y+2° 2"z

BEl EPMM Test Twe Main Form () 2011 James Pate Williams, Jr.

035872 013013 0.12863 017768 0.13%47
0.29119 054513 065657 152247 153149
0.32630 0.20100 098071 228716 233531
055023 055495 020551 1.93472 1.85993
0.04564 0.77604 023421 065917 066004
085654 079364 0.84565 207365 211333
022054 017176 096635 1.01302 1.04535
016822 052256 023648 035729 035776
013343 093741 065000 132068 132245
097040 069417 040430 158701 157466
0.56659 043534 083528 131207 130317
0.00617 068731 024473 053233 053986
055482 062779 065760 1.13439 1.12559

lUnseen Examples
Mean Square Emor = 0.0231314645662457

Runtime (Hrs:Min:Sec.M5) = 00:01:30 266

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs |1000000

|Flb:.'_.r. I)=x"sinl)+y y+z" 2"z
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| 85 BPMN Test Two Main Form () 2011 James Pate Williams, Ir. =

Fie. v, 2) = exp(X) " sinfy ~ z)
| Mean Square Emor = 3.7519649327E-002

Epoch = 1000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.76987
0.87303
0.53230
041914
0.54023
0.65813
0.40389
0.90332
202258
1.21653
1.65473
0.23042

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |1mu

Fie, y. 2) = explx) * sinly ° z)

~ |

ot BPMM Test Twe Main Form () 2011 James Pate Williams, Jr. =

035872 0.13013
| 0895119 054513
| 0.82650 0.80100
[ 099023 0.9545%5
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

027712
1.703598
2.19626
1.34363
0.57270
211560
0.26183
0.46433
1.17343
172134
1.37302
0.50072
1.30767

Mean Square Emor = 0.122537437315083
Runtime (Hrs:Min:Sec.M5) = 00:00:00.102

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs | 1000

.. 2) = exple) “sinfy * 2)

Page 22 of 28



| B! BPNN Test Two Main Form {c) 2011 James Pate Williams, Ir. =

Fie. v, 2) = exp(X) " sinfy ~ z)
Mean Square Emor = 1.0816675486E-002

Epoch = 5000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.75894
1.05660
0.83644
0.56459
0.41305
0.66432
0.52397
0.76323
192714
1.35909
1.82391
0.80227

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |5mu

Fie, y. 2) = explx) * sinly ° z)

~ |

ot BPMM Test Twe Main Form () 2011 James Pate Williams, Jr. =

035872 0.13013
029119 054513
032630 0.20100
0.59023 0.95495
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

0.25433
1.55169
222616
1.56007
064918
206321
0.96282
0.39129
131057
164118
1.31646
0.52201
1.10904

Mean Square Emor = 0.035404612117366

Runtime (Hrs:Min:Sec.M5) = 00:00:00 450

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs (5000

.. 2) = exple) “sinfy * 2)
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| 85 BPMN Test Two Main Form () 2011 James Pate Williams, Ir. =

Fie. v, 2) = exp(X) " sinfy ~ z)
Mean Square Emor = §.1563501772E-003

Epoch = 10000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.76987
1.02362
0.83679
0.56437
0.40774
0.66053
054334
0.76313
153328
137337
1.80384
0.83407

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |1mnu

Fie, y. 2) = explx) * sinly ° z)

ot BPMM Test Twe Main Form () 2011 James Pate Williams, Jr. =

035872 0.13013
029119 054513
032630 0.20100
0.59023 0.95495
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

0.22446
1.54250
224683
154116
0.63415
203433
0.92491
0.36455
127200
1.60794
1259732
0.50412
1.10596

Mean Square Emor = 0.03548326511217383

Runtime (Hrs:Min:Sec.M5) = 00:00:00.947

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs |10000

.. 2) = exple) “sinfy * 2)
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| B! BPNN Test Two Main Form {c) 2011 James Pate Williams, Ir. =

Fie. v, 2) = exp(X) " sinfy ~ z)
Mean Square Emor = 4 3769245546E-003

Epoch = 50000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.79044
1.06763
0.85438
0.57157
0.40740
0.63730
0.52806
0.763874
191614
1.34376
1.82023
0243183

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |5mnu

Fie, y. 2) = explx) * sinly ° z)

ot BPMM Test Twe Main Form () 2011 James Pate Williams, Jr. =

035872 0.13013
029119 054513
032630 0.20100
0.59023 0.95495
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

0.19519
1.52080
230564
1.91352
0.65152
211746
0.96853
0.36555
1.28009
1.58242
1.30506
0.52250
1.10242

Mean Square Emor = 0.0254514014119654

Runtime (Hrs:Min:Sec.M5) = 00:00:04 585

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs (50000

.. 2) = exple) “sinfy * 2)
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| 85 BPMN Test Two Main Form () 2011 James Pate Williams, Ir. =

Fie. v, 2) = exp(X) " sinfy ~ z)
Mean Square Emor = 3. 4204456359E-003

Epoch = 100000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.73646
1.06632
0.85646
0.58217
0.33911
0.63132
053117
0.77030
1.50614
1.34562
1.82193
0.82795

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |1mmu

Fie, y. 2) = explx) * sinly ° z)

ot BPMM Test Twe Main Form () 2011 James Pate Williams, Jr. =

035872 0.13013
029119 054513
032630 0.20100
0.59023 0.95495
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863
0.65657
0.98071
0.20551
02341
0.34565
0.96639
0.23643
0.65000
0.40430
0.23528
0.24473
0.65760

0.17763
1.52247
228716
1.53472
0.65917
207365
1.01302
0.35729
1.32063
1.58701
131207
0.53233
1.13439

0.19116
1.52346
232115
1.50843
0.65264
212030
0.937389
0.36269
123078
157737
1.30140
0.52772
1.1047

Mean Square Emor = 0.0241633706567405

Runtime (Hrs:Min:Sec.M5) = 00:00:05 207

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs |100000

.. 2) = exple) “sinfy * 2)
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| 85 BPMN Test Two Main Form () 2011 James Pate Williams, Ir. =

Fie. v, 2) = exp(X) " sinfy ~ z)
Mean Square Emor = 2 93826264 76E-003

Epoch = 500000
X y

077109 040416
0.98505 0.10300
0.80214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
073132 0.028500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z

0.16600
0.30663
0.22453
0.02874
0.33209
0.23535
0.08265
0.73132
0.65355
0.65183
010142
0.845964

fley.z)

0.73549
1.07625
0.85256
0.53674
0.40613
0.62779
0.54958
0.75340
1.85026
1.34750
1.82743
0.23570

Output

0.73680
1.06650
0.858359
0.58443
033337
0.62533
0.53724
0.77091
1.85639
1.34603
1.82617
082811

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance | 1.0e-5

Max Epochs |5Dnmu

Fie, y. 2) = explx) * sinly ° z)

ot BPMM Test Twe Main Form () 2011 James Pate Williams, Jr. =

Fic. ¥, 2) =exp(¥) " sinfy ~ z)
Mean Square Emor = 2 93826264 76E-003

Epoch = 500000
X ¥

077109 040416
098505 0.10300
0.20214 0.44555
001121 0.76537
0.00756 0.51002
027941 0.70309
0.73132 0.03300
033873 032591
0.29595 0.31265
092684 0.09324
092548 093014
0.03365 034105

Fa

0.16600
0.30663
0224593
0.023874
0.33209
0.23535
0.08265
0.73132
0.65355
0.63183
010142
0.84564

fley.z)

0.73549
1.07625
0.29256
0.53674
0.40613
0.62779
0.54353
0.75840
185026
1.34750
1.82748
0.33570

Output

0.73680
1.06650
0.295899
0.53443
0.35337
0.62533
0.53724
0.77091
1.89639
1.34603
1.82617
0.32831

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance | 1.0e-5

Max Epochs (500000

Fie, . 2} = explx) * sinly ° z)
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Fie. v, 2) = exp(X) " sinfy ~ z)
Mean Square Emor = 2 5037316580E-003

Epoch = 1000000
X y

077109 040416
098505 0.10300
0.80214 0.44555
0.01121 0.76537
0.00756 0.51002
027941 0.70309
0.73132 0.02500
033873 032301
0.89595 0.81265
0926384 0.099524
052548 0.58014
0.03869 034105

z fley.z)

0.16600 0.73549
030663 1.07625
022458 0.35256
0.02874 053674
038209 040613
023535 0.62779
0.08265 054953
073132 0.75340
0.65355 1.29026
063183 134750
010142 1.32743
0.24964 0.83570

| 85 BPMN Test Two Main Form () 2011 James Pate Williams, Ir.

Output

0.78725
1.07736
0.85055
0.53506
0.33633
0.62161
0.54453
0.76241
1.895563
1.34626
1.83211
0.22333

Leaming Rate |D.El

Maomentum |ﬂ.1

RNG Seed |1

Hidden Units |H

Tolerance

| 1.0e9

Max Epochs |1mnnnn

Fie, y. 2) = explx) * sinly ° z)

BEl BEPMN Test Two Main Form (c) 2011 James

035872 0.13013
029119 054513
032630 0.20100
0.59023 0.95495
0.04564 0.77604
0.85654 0.79364
022054 0.17176
0.16822 0.52256
013343 093741
0.97040 069417
0.56659 043534
0.00617 0.63731
055482 062779

lUnseen Examples

0.12863 0.17763
0.65657 152247
098071 223716
0.20551 1.53472
023421 065917
0.84565 207365
0.96689 1.01302
023648 035729
0.65000 132063
0.40430 1.58701
083528 131207
024473 053233
0.65760 1.13439

0.13547
153149
233533
1.85993
0.66094
211383
1.04539
0.35776
1.32243
1.57466
130317
0.53936
1.12559

Mean Square Emor = 0.0231314645662457

Runtime (Hrs:Min:Sec.M5) = 00:01:31 628

Pate Williams, Ir.

Leaming Rate |D.H

Maomentum |D.1

RNG Seed |1

Hidden Units |a

Tolerance

1.0e-9

Max Epochs |1000000

.. 2) = exple) “sinfy * 2)
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