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e

FEENA Mg rh, AT SO R train e i, Rl A — DNINGRPIIAEAERT . A T
LERTE 28, AR TRATTE B2 R AN B IR R Lt I 4% . FRATTHE A ) MU h 0.02 CHIRATRA
BN BESEIS , JRATTEEHT s i o7 XS AN 27 ST, WA T 1R 70 S AR B S A T e
P AR A 1 2 Hip SR

net = newlin([-1 1],1,[0 1],0.02);

net.IW{1,1}=[0 0];

net.biasConnect=0;

net.trainParam.epochs = 1;

Pi={1};

P={234};

T={356};

FRATTHI LA ARG 0 77 2 2Rt B8 2 50 DI e, A 3R — IR BT B U A AT B R
ACJEA R (AT 20 BRI — NP, SR S D BB . H A
W P AL B 7 A .

net=train(net,P,T,Pi);

gl — il )E, BOEEN:

>>net. IW{1,1}

ans = 0.9000 0.6200

X LA AR R AT 3G 7 XA BN AN R . AR 7 20, i IR s, — Ik
A LASE TR =K. AEAA BT A rp, BN 2R e BRI



=8 RIVEEMZ (BPRZ)

1. ¥d

AT 2R T PR e W 265 (1) G5 R FIASE R, A1 S S v, BRATTFH (s V2 (R I 1) A 4 1Y 45
(BPIMZ). T IS 2H— T BP I 45 (1) 25 A N FH

BP I 4% 2 5K F Widrow-Hoff2% 3 Sy REEZe M nT il 2 s 010 2 )2 M 4% o — /N 3L (1) BP
W 2% S FH IR S B0 3 T B0, sl A Widrow-Ho AT T ¥ 52 1 . backpropagation il 2 3 (1)
H AR 2 R WL U SRR B (1) 570 o IRAEA VI 2 SR AR AR 5325, 451 G A8 R S RN A i
o AL IZ T HARIRME T VR 2 RIS o X — BETRATDE 18 A T30 S g ) A X S A3
P

— ANV BP I 4% BB AR Y AN 25 A IS I 45 R, AR AN A I A B i
XAMFEMEAT A3 BP W 4R I8 A5 K N H AR AT U, i H A T3 2240 06 vT RE R A/
HERXERUIZRL . 4 THEm ML IE M, s M2 T HARSRAL T AR PE-- Ak A 53
15510 o IX P AMREE R R A PR X —F (S T 8 o 1K — T 118 09 285 1) T A 3 0 i Adk
FRHA DAY 28 U 5380

2. F:Al

P 4% G5 1)

PREE N 265 (1 G5 R T — B RN R, BTt 28 BP I 265 1) 45 R 4 M R JE A AR TR, I I
AT EAISIR T, X EEFE YL R JLA:

1. R AYBP I 2% (1) 54 4% R B logsig, tansig, A I t23 ] #1211 ek Bpurelin.
2 04 2 11 g f — J2 SR FH I 2 ek 25T, i o e BRI E — MRS LN, o SR e P ek 500
AT AR . DA =N BRSO BP I 2% b i B e 48, A T R SR ARl mT A
B A T S RS pR A

2. {EBPWZEH, RS R AT SR PR AR LY, tansig. logsigApurelin&B Ay % [ (1) 5
bR % dtansig. dlogsigFdpurelin. & T 15 25 255 R £ T R 2, R0 LU 7455 "deriv [ 4%
R

tansig(‘deriv')

ans = dtansig

ZEgafeyiIbiperea

AT 26 ) 5 — 2D A 0 B o R EnewfFE e — AN ol IR ATt 2%« X 75
B ANFANSE . F—ANSHOE—RX2 AR LU SCRAN N 17 5 1) dpe/IME A B KA. 56
CABHOE AU E AN IO B 5 AN SR B R E R B RS s A BRI
MIpEA . 55— DNSECE B ZR R AR 2R

B R TR R S o1 2 g = L 2SS T 22 i (N ST 7

L TPN 3= LR
Ny N "
pl I e a r'.:fg: a
: G S FrTe
ix2 _I_ w ﬂ%’:"k >
dxt i axd’ [
T i
L
ax1 1
N R . 4 )

a1 = tamsig (TWeap -Hin) a1 =purelin (LWa.a: +ha)



ERAZWNICR &R, BB EMMEAETS, B E - ME Tt B R
B R % tan-sigmoid, %2 RS eR S linear. BN [ S 15— AN G R VB FLE-1 31 2,
BN )RR AN JCRIVEH L 0 3] 5, YIZkek Httraingd.

net=newff([-1 2; 0 5],[3,1],{"tansig’,'purelin'},'traingd");

XA S T M I HAJIAA T SRR A B, PR R 25 50 T AEAT I T
FATAT REZE 2 CHEBT W AR AU s HEAT H € HIRIa6AG . 2 W16 R PR 402D 3R

PEN SR 2% 2 117, AR B 6 U WAk o W46 A R A i B2 1) A JT i it
R SEI o IXA BRI FHET I 286 0 G T 6 A T Ml 5 30 1] 9 288 06 5 o THT A2 199 286 T e 4
LEEEAINE

net = init(net);

FATT0T LAIE 558 M 4% 2 Hnet.initFen Allnet. layer{i}.initFenixX — 3 35 K W) i 1L — N h e
R4 . net.  initFon TR Y E HEAN 2% (AN GR T R B BITISE I 20% (R B {8 Kyinitlay, & SR VF
o — 2 BRI ER A R . ¥E T netinitFen , 84 S $inet.layer{i}.initFen 3% 5
Kk B = IR RR E

XTHT B R 2 K, A PR [F] ) e A T N E g 2 initwbHlinitnw. initwhb & 2R
P4 — 2 A C WIS 5 (net.inputWeights{i,j }.initFon) 4 24 AL A TR 46 AU B o FT 10 2%
(A A HE & ¥ hrands, eI AE-1 B 1 2 (R BEALIUE . XA 204 F 7 4 i e
R L R ELI o initnwill ] T s HUE 2k 2. e AR NguyenFlwidrow[NgWi90]
KR AERIIE B R e BAE, AT1SREZ A TG ) X e R BCE ) o A e N 2 a) . &
E S PR 4 P 25 LR R i B AT LBE A LA R AR A (D) DM oiiR 9% (R T #H & T
W) X IRERLE AN N Do (2) A7 SRR AU RE  CR ki N 20 ) B8 A A DX TS 0 30 )
G ESVTEn LS

WIEEAL R Btnewff T ] o PRI I ZS QIR IR, BR84S 8 B S . initAs
it SR ] o AR AT AT 8 ERT ) A6 S IR i s AT A SO AIaR . B,
FATH I newff BRI M 2%, & 64 Flinitnw R IR A6 58— 2 o T R A TR F rands T8 91 4R 44
FRROBE R E, AT fir 2

net.layers{1}.initFcn = 'initwb’;

net.inputWeights{1,1}.initFcn = 'rands";

net.biases{1,1}.initFcn = 'rands’;

net.biases{2,1}.initFcn = 'rands’;

net = init(net);

P ZR AL (SIM)

BRI sim B — AL, sim NI AP, MEXT Ginet, IR [EI L% tHa, X HE
Simuff AR T 37 PRy — AN T B 1) 9 2%

p=[12];

a = sim(net,p)

a=

-0.1011

(X BACID AT 2 S A —HER, IR 2 an A 2 BEHLI . )

IR simeR AN RPN 3 T R 25 R

p=[132241];

a=sim(net,p)

a=

-0.1011 -0.2308 0.4955



ZEa 2

— L IR ZE BRI, W2 AT LATFR I ZR T o FRATTHE NS VI 25 109 23 SRl o il
L AEEtE R, Ba4iG, BB, INZRAb E FE 2250 2 1) I 24 4 AR 1) 9] 1~
W4 2% 4 N p A H A it te 78 YIS 30 TR) R0 2% 1) I ASCRT (i 22 AN T TR A R0 2% 1 i RR 2R
net.performFendili/b 31 /)N o HiT 15t 09 265 R kA8 P R R B0 1) U7 1% 22 mse-- 0 4 i 1 A H A e
IR TR T o IXFE AR IURE IR T LA B 40 90 2 SR AN [F) DI ZRAF000 o AT IR 8 A0S
I BE BR OB FE SR P8 BT A E R R B et o B B2 e MRS 1 AR SR I BORPE , 2 20l
Tok P 5% S S i) AR o B Il A R S A P AR 23 TR U o SREAS 8 5 1) A% % S0 RO AL
WA TIT MRS, AR N — 1 UFR . UG B E 1R UFIA 553 2R i 5500 DA e S
.

R SR

R R V2R R, X R HE )28 S AL Rk 2 ) Sk de ) L)
JH 2 W A5 1 e B B8t 358 0 £ 77 1o -~ 688 52 1) 8777 1) SR A TR (i B . XA R EEVE W LS
il

xk+1 =xk-akgk

XKL AT AL A B 0 5, g KA RTBEE, a ko >l . A RIAN IR 25K
VBB N Sk M B UL AL B . 7Es el IS NBERAS— Ik, RS
— U A o AEREACBERC, 2 A I AR AT JE M A A B T R TP R
TR A SR A B A

BB (ADAPT)

bR Eadapt IR I 25385 IS U I 2, & TR BB TP B2 I 20 Gy I 2t 4im AR H b
o, RMIIGRI R g, T B e A R i B A5 380 A0 A tE MR 22

KA )L MSS SEN A E, 3 —/Nenet.adaptFen, &gk e {8 FH MR — i st =X
B, B Kadaptwb, IXAME FVERE— MR AR E T H ORI RR AL, X RN
% 3 B # i 2 # netbiases{ij}.learnFcn . netinputWeights{i,j}.learnFcn .
net.layerWeights{i,j}.learnFcnfl1Gradient Descent (LEARDGD) K - 5E o X - F A FR) 46f: 5 e e |~
Bee AR5, AU R B VA P i R B B 2 (R 7 7 10 B 8l o AEIXAP VAR, BN AU M i
25 ) R B e E M learngd™ e I TR AT 0 7s TSR B E HU TR ST A IS R B S 4

net.biases{1,1}.learnFcn = 'learngd’;

net.biases{2,1}.learnFcn = 'learngd’;

net.layerWeights{2,1}.learnFcn = 'learngd’;

net.inputWeights{1,1}.learnFcn = 'learngd’;

bR 5 learngd E — AR I S H0--2 2 TR v B RN (B 1) 7404 T8 3o Aofs 88 1) B B 1 2%
SRR o HOREOR, DO W IR )RR EE S RS AR E . TR
2SRRI, SR T EAR KB TR A e S, MlearnFeni & 4 learngd ), &t A& —AS
PR & WE T2 RS E, W BRI PR, SRR e LA i R
BRE . ISR TG AR 7 SR BCE Y 0.2 FRATTH W] LA A N & E
AR 27 )

net.layerWeights{2,1}.learnParam.Ir= 0.2;

AT PR B 1) B Ja — > 2 80Enet.adaptParam. passes, ‘& g g 75 I 25 e I R
SERRE . IX LV E S O 200

net.adaptParam.passes = 200;

BAEFRATHUAT LI LRI ZRINES T o IR FATESE & A A H R E T s

p=[-1-122;0505];



t=[-1-111];

U R T EEAE A — AT N J5 8 SR BT, IS FA 75 S0y N TR AR A A
HANNE . AR AN A H AR .

p = num2cell(p,1);

t = num2cell(t,1);

AL AT LA FH adaptoR SELIE I 7 R T

[net,a,e]=adapt(net,p,t);

WNZRGTRLLS , FRATTA AT LIS ) 23t A R A B I 25 BT i T

a = sim(net,p)

a=

[-0.9995] [-1.0000] [1.0001] [1.0000]

W3l BIRR B FEvE(LEARDGDM)

b T learngd LAAY, 3 AT — b N5 xUSE02 1 4 T 3, 8 e S A B R R Ac S - learng dim,
it ) e () B g T BRI o B SOV R 2 ANELRR AR 2 i B2 T HL 3 e AR 4R 152 22 1 1 e 30 A
Mo SUGE— MR IER A, S AVF S B ZE I MR s, kg AT
REAE— MR Bl BN PR AR o AT B W 2 g RS VIR IXRE ) B/ o Bl RE A R JUA AR
535 OB AR A R 73 0 b S5 R D)4 38 P 37 A A )RR [ T I N B P 22 > o o b —
U AR B RS0 — s R ROk OE , ERES I 0 31 1 Z W AT S 435
HHCN O I, B ARG BEAT 5] . A3l 5w HBO 1 B R AR A T LR R R AR
1, BEEEAERZ0E T .

Learngdmpf 20A L1 BT~ i learngd R A %, BRAEmMCHI- 3] S E T T4
—ME R EAE A QRIS R R AR AT LU AN R B 24

I T A iy P lerangdm A Hif T S7 A0 F g QI R 0 5% 1 B B4R 1) 27 2] B8

net.biases{1,1}.learnFcn = 'learngdm’;

net.biases{2,1}.learnFcn = 'learngdm’;

net.layerWeights{2,1}.learnFcn = 'learngdm’;

net.inputWeights{1,1}.learnFcn = 'learngdm’;

[net,a,e]=adapt(net,p,t);

#2575 K

NZRI ) —Fho7 AR BT 20, &tk Etrainfil & o AEAEAR BT b, AN 2R3
BB 3] 00 4% S5 A A (i B A ST o AR — NI R ok S5 O B N7 — 2ok pesE
I B (AR

HEAL 3R B R PR (TRAINGD)

375 2027 > ek learngd 54y 1) R H2 traingd e A2 AT AR R 2 rh bR o 1) f o 1 B
7 > BRI LR BV A 1 B B BB T ) BT 1) BT o B SRR AR B T St AL B T R
WIZReR L, R E M 2% trainFen Atraingd, i T trainp& 8. ANG LURTE 4 1927 > B4k,
EATTEE MV B A AR R ), X IR E IR A AN ) R AL

Traingdf3 JL/MIZ:2 % epochs,show,goal time,min_grad,max_fail fllr. X L {24 > # %
Fillerangd (1) S e —FE ) VIZRAR KA Fashow R s — k. Tt 250 i I T4 i
SR RN 2R BukE i epochs, P fE B 2K T-goal , B FE B T~ mingrad 80 Il 2 I [l i ot
time, Vgt oas

T AR TR FRATLART R 2, SRS T AL I N LI g b % . G Atk A
b2 Wil SR s S NS e Wb EL W)
net=newff([-1 2; 0 5],[3,1],{'tansig’,'purelin'},'traingd");



net.trainParam.show = 50;
net.trainParam.Ir = 0.05;
net.trainParam.epochs = 300;
net.trainParam.goal = 1e-5;
p=[-1-122,0505];
t=[-1-111];
net=train(net,p,t);
TRAINGD, Epoch 0/300, MSE 1.59423/1e-05, Gradient 2.76799/
le-10
TRAINGD, Epoch 50/300, MSE 0.00236382/1e-05, Gradient
0.0495292/1e-10
TRAINGD, Epoch 100/300, MSE 0.000435947/1e-05, Gradient
0.0161202/1e-10
TRAINGD, Epoch 150/300, MSE 8.68462e-05/1e-05, Gradient
0.00769588/1e-10
TRAINGD, Epoch 200/300, MSE 1.45042e-05/1e-05, Gradient
0.00325667/1e-10
TRAINGD, Epoch 211/300, MSE 9.64816e-06/1e-05, Gradient
0.00266775/1e-10
TRAINGD, Performance goal met.
a = sim(net,p)
a=
-1.0010 -0.9989 1.0018 0.9985
Fnnd12sd1 i 7 fib b B 5 i B IRk B
e ) B LA BIBS T B9 (TRAINGDM)
iy ) i () 40 A BB R vk B I 25 bR B traingdm it & o X RPSLTR R T AN 1 A6 R
learmgdmy& —3U1). S—. BRI o SRR EE SR, I HRCE I
AR A BERAT LA R A W7 55 . WA 45 € B 5 38 hom i) Pk i e Aokt 1 X
AU A P P i pR B T SGEE R max_perf_inc(MLTR A2 1.04) 1%, TR BT AU A
B L5, JF HahE REmemh ik s 0,
L2 N AR T, FATTE G T LA 199 2% O T i 8l & (0 06 R B SV E FE T I ke
Traingdm ¥ Il 25 25 Riltraingd (Y —#4F, 2l REUmcFIPE B K Smax_perf_incth 2 itk
it amtfe, HZnet.trainFenfis % Atraingdm, Y 2k 2 HUgi A WA A4 {E D
net=newff([-1 2; 0 5],[3,1],{'tansig’,'purelin'},'traingdm");
net.trainParam.show = 50;
net.trainParam.Ir = 0.05;
net.trainParam.mc = 0.9;
net.trainParam.epochs = 300;
net.trainParam.goal = 1e-5;
p=[-1-122;0505];
t=[-1-111];
net=train(net,p,t);
TRAINGDM, Epoch 0/300, MSE 3.6913/1e-05, Gradient 4.54729/
le-10



TRAINGDM, Epoch 50/300, MSE 0.00532188/1e-05, Gradient
0.213222/1e-10
TRAINGDM, Epoch 100/300, MSE 6.34868e-05/1e-05, Gradient
0.0409749/1e-10
TRAINGDM, Epoch 114/300, MSE 9.06235e-06/1e-05, Gradient
0.00908756/1e-10
TRAINGDM, Performance goal met.
a = sim(net,p)
a=
-1.0026 -1.0044 0.9969 0.9992
TR, BEARTRATTAE VN ZRay SR w24 7TACE R &, AT T84S 2 T — > HF{f FHtraingd
AR 77 1R 2 o an R FA TAR H traingdm 8 4] a6 A0 01 H A8 N 25, BAT 10D R 45 B0 AN 7] 1R 42 07
R o MR A HE R i (1) B AL IR R 5 Wi S PR M i o 2 SREFRAT 15 B2 L AN [R) SR (R 1 g
FRATINE I ik A — Al A B AN [ AR AL EE R i (L ) B
FHnnd12mo K iRk A BE f T BRI M fE



