ool
00000000 2-

0000 :A
0000 : j05002 00000 (Level 0,1,2,300)
j05019 0000 (Level 0,1,4 00)
j05066 00000 (Level 0,4 00)

goob:20060 110 290 00O



1 Level O

gbobodpwlOOOO0OODOOOO0OODOODOO

00000 :pw002,j05002
0000 :pw019,j05019
00000 :pw026,j05066

2 Level 1

2.1 Level 1.1

gbooooboobooboboooobooogd

e OODOODO 10000

oo

iteration
iteration
iteration
iteration

ctglo] : i[0] = O.
ctgl1] : i[0]
ctgl2] : i[0]
ctgl3] : i[0]

iteration

L[ I
o

error
error
error
error
1 if1]

onnnnNoooo

L9 i1l
.1if1]
.9 if1]

error =

e OO ODO 20000

oo

iteration
iteration
iteration
iteration

ctglo] : i[0] = O.
ctgl1] : i[0]
ctgl2] : i[0]
ctgl3] : i[0]

iteration

99,
100,
101,

>

i
o
N

102,

0.
0.
0.

error
error
error
error
1 if1]
9 i[1]
1 if1]
9 i[1]
error =

onnnnNoooo

e OO ODO 30000

oo

iteration
iteration
iteration
iteration
ctglo] : i

[

0] = 0.

error
error
error
error
1 if1]

o ooo

.00010

00010
00010
00010
0.1 o[0]
0.1 o[0]
0.9 o[0]
0.9 of0]
00010

0.10471,
0.89009,
0.89009,
0.92378,

.00010

00010
00010
00010
0.1 o[0]
0.1 ol0]
0.9 of0]
0.9 ofl0]
00010

0.10475,
0.88999,
0.89015,
0.92388,

.00010
.00010

00010
00010

t{0]
t{0]
t{0]
t{0]

t{0]
t{0]
t{0]
t{0]

o O O O

o O O O
O O © =

O O © =

0.1 o[0] = 0.10473, t{0] = 0.1



ctgl1] : i[0] = 0.9 i[1] = 0.1 o[0] = 0.89016, t{0] = 0.9
ctgl2] : i[0] = 0.1 i[1] = 0.9 o[0] = 0.89001, t{0] = 0.9
ctgl3] : i[0] = 0.9 i[1] = 0.9 o[0] = 0.92381, t{0] = 0.9
iteration = 98, error = 0.00010
e 0O0ODOODO 40000

0o

iteration = 104, error = 0.00010

iteration = 105, error = 0.00010

iteration = 106, error = 0.00010

iteration = 107, error = 0.00010

ctglo] : i[0] = 0.1 i[1] = 0.1 o[0] = 0.10660, t{0] = 0.1
ctgl1] : i[0] = 0.9 i[1] = 0.1 o[0] = 0.88994, t{0] = 0.9
ctgl2] : i[0] = 0.1 i[1] = 0.9 o[0] = 0.88993, t{0] = 0.9
ctgl3] : i[0] = 0.9 i[1] = 0.9 o[0] = 0.92310, t{0] = 0.9
iteration = 107, error = 0.00010

e OODOODO 50000

oo

iteration = 115, error = 0.00010

iteration = 116, error = 0.00010

iteration = 117, error = 0.00010

iteration = 118, error = 0.00010

ctglo] : i[0] = 0.1 i[1] = 0.1 o[0] = 0.10661, t{0] = 0.1
ctgl1] : i[0] = 0.9 i[1] = 0.1 o[0] = 0.88992, t{0] = 0.9
ctgl2] : i[0] = 0.1 i[1] = 0.9 o[0] = 0.88994, t{0] = 0.9
ctgl3] : i[0] = 0.9 i[1] = 0.9 o[0] = 0.92311, t{0] = 0.9

iteration = 118, error = 0.00010

goooobo,00oobooodg eobbooooobooboooooon

2.2 Level 1.2

gboooboobooboobobooboobooooboOoobooon

#!/bin/sh

#J0000000000000, 000000000000
#J00000000000000O0, 00000000000
#0000000000000000000000O00CO00 D

#000000

if [ $# -1t 51 ; then
echo "OOO s5000000OOO"
exit

elif [ $# -gt 5 1 ; then
echo "OODO 5 0000000O0O"
exit

fi

#000000000000OOO0000O
if [ ! -e $1 ] ; then

echo "$1 00000 OO"

exit
fi



#000000000000OO0000O0DO
if [ ! -f $1 ] ; then
echo "$1 00 000OOOOOOO"
exit
fi

##00000

##0 000 "learn.data"0 0000
learn=‘ cut -c 26-36 $1°¢
learn2=‘ cut -c 26-36 $2°¢
learn3=‘ cut -c 26-36 $3°¢
learnd4=‘ cut -c 26-36 $4°¢
learnb=‘ cut -c 26-36 $5°

echo " " > learn.data
flag=1

count=0

for learn in $learn
do

ARRAY [$count]=$learn
#echo ${ARRAY[$count]}
count=‘expr $count + 1°¢
done

count=0

for learn6 in $learn2
do

ARRAY2[$count]=$learn6

#echo ${ARRAY2[$count]}
count=‘expr $count + 1°
done

count=0

for learn7 in $learn3
do

ARRAY3 [$count]=$learn?
#echo ${ARRAY3[$count]}
count=‘expr $count + 1°¢
done

count=0

for learn8 in $learnd
do

ARRAY4 [$count]=$learn8
#echo ${ARRAY4[$count]}
count=‘expr $count + 1°¢
done

count=0

for learn9 in $learnb
do

ARRAY5 [$count]=$1learn9
#echo ${ARRAY5[$count]}

count=‘expr $count + 1°

done



i=0

while [ $i -le $count ]
do
if [ $flag -eq 1 ] ; then
j=¢echo ${ARRAY[$i]l}¢

k=‘echo ${ARRAY2[$i]}¢
1=‘echo ${ARRAY3[$il}¢
m=‘echo ${ARRAY4[$il}¢
n=‘echo ${ARRAY5[$i]}*

#echo $j
#echo $k

data=‘echo "scale=7; $j + $k + $1 + $m + $n" | bc¢
datal=‘echo "scale=5; $data / 5" | bc®
flag=0

i=‘expr $i + 1°¢
else
echo "$i O$datal" >> learn.data
flag=1
fi
done

gbooboobooooboooo

[j05002@bp_mol% ./a.out 10000 > test.txt
[j05002@bp_mol% ./a.out 20000 > testl.txt
[j05002@bp_mol% ./a.out 30000 > test2.txt
[j05002@bp_mol% ./a.out 40000 > test3.txt

[j05002@bp_mol% ./a.out 50000 > testd.txt
go0oo0o0o0o0O00000000D00000D00000000

[j05002@bp_mol% sh count2.sh test.txt testl.txt test2.txt test3.txt test4d.txt
[j05002@bp_mo]% gnuplot

oo

gnuplot> plot "learn.data" w 1

gboboobooaoboaboooooon

"learn,data”

0.07

0.06

0.05 F

0.04

0.03 F

[ 10 20 30 40 50 [0l 70 20 a0 100 |
15,6731, -0,00378263 A

014000



3 Level 2

3.1 Level 2.1

bpmoexor.c0O0O0O0O0O0O0D0ODOOOODO

0oag

int main(argc,argv)
int

argc;

char **xargv;

{

int i,j,ite,ctg;

double err,sum;
int seed;

oo

/* ExOR Problem */

i_lay[0] [0]=0FF; i_lay[0][1]=0FF; i_lay[0][2]=0N; teach[0] [0]=0FF;
i_lay[1][1]=0FF; i_lay[1][2]=0N; teach[1][0]=0N;
i_lay[2] [2]=0N; teach[2] [0]=0N;
i_lay[3][2]=0N; teach[3] [0]=0FF;

i_lay[1] [0]=0N;
i_lay[2] [0]=0FF; i_lay[2][1]=0N;
i_lay[3]1[0]1=0N; i_lay[3][1]1=0N;

oo

gobbooobooobooboboooboobboobog,boon

gbooooood

iteration
iteration
iteration
iteration
iteration
ctglo] :
ctgli] :
ctgl2] :
ctgl3] :
iteration

ExOROODO oOrROOOOODOODOOCOOOOOO0OOOOoOoOoOoooo
OO0 oOnO Offd0COOOROOOOODODOOOOOOOExOROOO
oobooooooooo,0oo00booo0ooooooboooobboOooon

goo

error
error
error
error

100000, error

i[1]
i[1]
i[1]
i[1]

100000, error

LI I I
oo
wowonon
elelelNe)
= © © -

[eleleNelNoNe)



OR ExOR

O 2: ORO ExOR

3.2 Level 2.1

goboobooboobgooobooon

0000 ETA 1.99
000 ALPHA 0.94
000000000 HIDDEN | 15

gboooooboooo

0000 | 000000000
10000 37
20000 35
30000 51
40000 30
50000 32
4 Level 3

4.1 Level 3.1
0000 (eval-1.txt)

filename? --> data/eval-1.txt
correct = 0100000000
0000010000

0000110000

0000010000



0000010000
0000010000
0000010000
0000010000
0000010000
0000010000
0001111000
CHECK filename data/eval-1.txt

EVA o[0] = 0.00423, correct[0] = 0.0
EVA o[1] = 0.97945, correct[1] = 1.0
EVA o[2] = 0.00004, correct[2] = 0.0
EVA o[3] = 0.00928, correct[3] = 0.0
EVA o[4] = 0.00736, correct[4] = 0.0
EVA o[5] = 0.00041, correct[5] = 0.0
EVA o[6] = 0.00011, correct[6] = 0.0
EVA o[7] = 0.00218, correct[7] = 0.0
EVA o[8] = 0.00322, correct[8] = 0.0
EVA o[9] = 0.00158, correct[9] = 0.0

EVA sum_error = 0.04895

eval-1txt 0000000, 0[1] =0.97945 0,717’70 0000000000
ooo

0000 (eval-2.txt)

filename? --> data/eval-2.txt
correct = 0100000000
0000000000

0000000000

0000000100

0000000100

0000000100

0000000100

0000000100

0000000100

0000000100

0000000000

CHECK filename data/eval-2.txt

EVA o[0] = 0.00152, correct[0] = 0.0
EVA o[1] = 0.00044, correct[1] = 1.0
EVA o[2] = 0.00181, correct[2] = 0.0
EVA o[3] = 0.38005, correct[3] = 0.0
EVA o[4] = 0.00168, correct[4] = 0.0
EVA o[5] = 0.06357, correct[5] = 0.0
EVA o[6] = 0.00226, correct[8] = 0.0
EVA o[7] = 0.00421, correct[7] = 0.0
EVA o[8] = 0.00190, correct[8] = 0.0
EVA o[9] = 0.00030, correct[9] = 0.0

EVA sum_error = 1.45685

eval-2txt 0000000, 0[3] =0.3800 000000000000, 7”3
gboooooooooooboo

4.2 Level 3.2

OO0 HIDDENOOO 100 150000,000000000 (DO0OOO
Ooooooooooon)



1. HIDDENO 100000000

oo

iteration = 2500 error = 0.00010
iteration = 2501 error = 0.00010
iteration = 2502 error = 0.00010
iteration = 2503 error = 0.00010
iteration = 2504 error = 0.00010
iteration = 2505 error = 0.00010
iteration = 2506 error = 0.00010
iteration = 2507 error = 0.00010
nn>

2. HIDDEN 15

iteration = 1205 error = 0.00010
iteration = 1206 error = 0.00010
iteration = 1207 error = 0.00010
iteration = 1208 error = 0.00010
iteration = 1209 error = 0.00010
iteration = 1210 error = 0.00010
iteration = 1211 error = 0.00010
nn>

0000000 HIDDENOOD 100000 1500000000000
goooog
HIDDENOOOOODOOOOODODOOOODOOOOOO,000 HIDDEN
ooormoooooo

iteration = 3996 error = 0.05001
iteration = 3997 error = 0.05001
iteration = 3998 error = 0.05001
iteration = 3999 error = 0.05001
iteration = 4000 error = 0.05001
nn>

OoobDOoOgoao,iteration = 4000 0 000000 error = 0.05001 O O
0000000000000 0000HIDDENODOOODOOOODOOO
oooooOoboOoO0ooobOobooooobooog

OO ETAOOO 1500 1700000000000

1. ETAOOO 150000

iteration = 8417 error = 0.00010
iteration = 8418 error = 0.00010
iteration = 8419 error = 0.00010
iteration = 8420 error = 0.00010
iteration = 8421 error = 0.00010
iteration = 8422 error = 0.00010
nn>



2. ETAODODO 170000

iteration = 6588 error = 0.00010
iteration = 6589 error = 0.00010
iteration = 6590 error = 0.00010
iteration = 6591 error = 0.00010
iteration = 6592 error = 0.00010
iteration = 6593 error = 0.00010
iteration = 6594 error = 0.00010
iteration = 6595 error = 0.00010
nn>

oooOoOoOO0 ETAOOOOOOOOOOOOOOO

OO, ALPHAOOO OS50 0700000000000

1. ALPHAOOO 05000

iteration = 5678 error = 0.00010
iteration = 5679 error = 0.00010
iteration = 5680 error = 0.00010
iteration = 5681 error = 0.00010
iteration = 5682 error = 0.00010
iteration = 5683 error = 0.00010
iteration = 5684 error = 0.00010
nn>

2. ALPHADODOD 07000

iteration = 4582 error = 0.00010
iteration = 4583 error = 0.00010
iteration = 4584 error = 0.00010
iteration = 4585 error = 0.00010
iteration = 4586 error = 0.00010
iteration = 4587 error = 0.00010
iteration = 4588 error = 0.00010
nn>

oooooOoOoALPHAOOOOOOO0O0O0OOO0OOOO

gboobOs3boobooooboooobooboooooboooooboon
goooon

gboooobooooboboooobobooooooboo

10



0000 ETA 1.79

000 ALPHA 0.44

000000000 HIDDEN | 40

gbooboobooooosuoboboooooboooobooonon

4.

error

ogood ooodooooon
100 710
200 673
300 728
400 831
500 634

3 Level 3.3

Error transition per iteration on BP-HN

a7 T T T T

"r‘esult.d.lata" e

B 1 1 1 1 1
] 188 288 388 488 bee 688

iteration

030000 GO0OO0O0)

000000 Level320000000,00000000000,0000

11

7a8



gboooobobooooooboo,bo0o0obo0oobo0oooboooboOooon
gobogbooaobooabood
goboobooboobooboobooboobobboboobooboo

1. 00boobooboobobbobboobooboo

gobboobooboobbooobooob 20000000000
gooooooooo

2. 0000000O0O00DOO0O0OO0bOObOOOoOOn

gbbooboooboboboboobouoboobooboobbooboa

. 0000000ooooog o~800000DDO0OO0OD

gobooobooobooooooooobooovoooobooeon
obooooobOO0o oboboooooboobooooobooboooon
oboooooboooooobooo

4. 00D00O000DOOOOODOOOODOOO

gbboobooboooobooboboooboooooooobooon
000 ExORODOOOOOOOODOOOODDOOOOOOOODO
gboooboo40b00000bD0b0ob0 400000

5. O0ObOO0bOO0OOOOobOoOoOOobOOobOoooobOoooon

oobo3b0b0001000bo0oboob 300000 173200000
oooooOz20000

6. 000000200 1000000000DO0O0DOODODOO

ooboo30000 10000000 o0bD 200601000007
gboooooooooobvybooo

7. 00000bO0oo0ooon

oobooooboooooooobooobooooooboobooboobooDo
gboooooboobooooobob bobooooobobooooo
goboooboooobooobooobooobooooooooon
oboooobooboooobooooooo

12



Level3.2 000000000000 O0DODOODOOO,0D0000000O
gboooobooobobooo,ooboooboobobooboboobooboboobo, o
000000o0oo,000 (00000 o000000)0000D0D0OD
gboooo,0ocobooboobooboobobooooboonoesbonooon
oboooobooooooobono

oo
iteration = 182 error = 0.05023
iteration = 183 error = 0.05023
oo
iteration = 469 error = 0.05008
iteration = 470 error = 0.05008
oo
iteration = 761 error = 0.05005
iteration = 762 error = 0.05005
oo
iteration = 1100 error = 0.05003
iteration = 1101 error = 0.05003
oo
iteration = 1705 error = 0.05002
iteration = 1706 error = 0.05002
oo
iteration = 2333 error = 0.05000
iteration = 2334 error = 0.04999
oo

4.4 Level 3.4

gobobooaoboabooogoog

e eval-3.txt

3

0000000000
0000000000
0111111110
0000000010
0000000010
0111111110
0000000010
0000000010
0111111110
0000000000

e eval-7.txt

7
0000000000
0111111110
0100000010
0100000010
0000000010
0000000010
0000000010
0000000010
0000000010
0000000000

13



obooooobooooooo

e eval-3.txt

correct = 0001000000

0000000000

0000000000

0111111110

0000000010

0000000010

0111111110

0000000010

0000000010

0111111110

0000000000

CHECK filename data/eval-3.txt

EVA o[0] = 0.00011, correct[0] = 0.0
EVA o[1] = 0.00247, correct[1] = 0.0
EVA o[2] = 0.12670, correct[2] = 0.0
EVA o[3] = 0.00064, correct[3] = 1.0
EVA o[4] = 0.17308, correct[4] = 0.0
EVA o[5] = 0.04819, correct[5] = 0.0
EVA o[6] = 0.00000, correct[6] = 0.0
EVA o[7] = 0.00058, correct[7] = 0.0
EVA o[8] = 0.00771, correct[8] = 0.0
EVA o[9] = 0.35606, correct[9] = 0.0

EVA sum_error = 1.71425

o9 =035606 00 0000000,9'0000000000000O0O

e cval-7.txt

correct = 0000000100

0000000000

0111111110

0100000010

0100000010

0000000010

0000000010

0000000010

0000000010

0000000010

0000000000

CHECK filename data/eval-7.txt

EVA o[0] = 0.04301, correct[0] = 0.0
EVA o[1] = 0.00050, correct[1] = 0.0
EVA o[2] = 0.11218, correct[2] = 0.0
EVA o[3] = 0.00026, correct[3] = 0.0
EVA o[4] = 0.06873, correct[4] = 0.0
EVA o[5] = 0.00010, correct[5] = 0.0
EVA o[6] = 0.00289, correct[6] = 0.0
EVA o[7] = 0.13413, correct[7] = 1.0
EVA o[8] = 0.06157, correct[8] = 0.0
EVA o[9] = 0.00073, correct[9] = 0.0

EVA sum_error = 1.15583

o[7]=0.13413000000000,0000007770000000

gboooboo,0oobooooboobooboooo,obooooaon
gboooobooooooboooobooboooog

14



4.5 Level 3.5

010000000000 0O00DO00 10000000000 100
gobooooobooboboooooooboooo,coboboo0obo0ooobon
gboobooo0o1l1gbooobooboooobobooob0ooboooboobo
obooooobooooooo

1

0000000000 0000000000

0000000000 0000111000

0000100000 0000111000

0000100000 0000111000

0000100000 - 0000111000

0000100000 0000111000

0000000000 0000111000

0000000000 0000000000

0000000000 0000000000

0000000000 0000000000
obooooboobooooboo,0o0o0oboboboobobo,obo0boooobooon

0000000000000o00o0o0oo00oooo(o0ooooooo

gboo,00b0oooboooboobooboobooooboooboo,ooon

000000 200000000000000,0000000000000)

5 Level 4

5.1 00U

gboooboobooooboooobobooooooo

gbooooboooobobooooboooobobooboobooon
oboooooooo
gboboogooobobobooobooboobooboobooobooobooooo
gboobooboooobobooooboooobooboooboobooon
gboooobooooboboooobooooboboooobooon
obobooobooooboobooboooboooobooobooboobooobobo0oooDo
gooooooooboobobooooboobooboboooobooo
gboobooboooobobooooboboooobooboooboobobo

5.2 0O0O00OO0O0ODOOOO

e (00
Joddoooooo ooooooooooooon
doodooooOoooooooooooooa

e JOODOOO
gobooobooooboooobooobooobooooooooon
oooooobooogoon
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e (10
doo0oooOoOoOo0o0o0o0ooooobOoboooooooo
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