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R4 iy

217 =sigmoid(w; X") =sigmoid (2.1 X 0.5+ 0.53 X 2. 23+ 1. 48 X 1. 14)

=0. 9805

4% =sigmoid(w, X)) =sigmoid(2.1 X 2.1+ 0.53 X 0.43 +1.48 X 1. 23)
=0. 9984

7 =sigmoid (s X)) = sigmoid (2.1 X 1.2+ 0.53 X 2.33 + 1.48 X 0. 4)
=0.9872

X(Z) :[1‘32) 9‘7(”;2) ,I;Z)]

y =sigmoid(w' X *)
= sigmoid (0. 9805 X 0. 23 + 0. 9984 X 1. 22 4 0. 9872 X 3.11) =0. 9892
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M 2 BN ZRid B b A — S 2 BT BN BEE A0 2 0 4% 2 L R A L 4
A Hohag o) AP 2 M4 (5 ) i B R — AR E E R SR o ) R T BE
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WAL 5. 16 Bz o 1652 B 5 1 22 00 28 31 5 v, X B 00 27~ R - 4R AT 1 248 B R R
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T B K 42 b [ — 38 F% 09 — 1> epoch,

Bl 5.16 2 2] A Gt B 19 5% )
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s P 22 ) 285 ) T Ak 1 2 850 RS AR ) A R G eR R, R S AR A 4 2 oR 8RN B R =
I3 ) SRS g JE 2 T I 8 B A PR i R BE (AR A S S BUW R . TR
AU Y458 % PR BCAS /N T30 190 {1 53 VAT 3k 3] e Rk AR B WS T 8 & b 3R i 1) 9 8-
BT A 46 7 A S B L R A B R A

g5 ERTIR R AR AR SAE W O RS Gn R

25 78 e KEREL epoch_num WRE T=1{(x,.y,)s(x,:3,) s (x,y,)}

Stepl. 45 S B0 If 1L SR w, BENLA) I Ak 28 W 2% S 4L

Step2.for(i=0,1,2, - ,epoch num) :

Step3. BB §, = £(x,,0);

Step4. ARG R RE T ST

Step5. THE i L R i Z T R BE

Step6. THAA A BRUZ 1986

Step7. AR A 7 U R 8 R B R B S S RO TR, JF R SR
Step8. if(L<L,,,) break;

Bl5.4 A aE s, 17 Fros 2R, Hfi A m & X = [2.1,0.53,1. 48] .5 A
EREEZSE MM E TN ES e, =[0.5.2.23,1. 14,0, =[2.1,0.43,1. 23], =
[1.2,2.33,0. 4], B2 25 2 WAE S50
w =[0.23,1.22,3. 117, R 5 Ba 0 )2 F i i 2 1

R A Y sigmoid BT 92 v (0 1.3 Py
KR 7 25 5 6B SR AR — WU @ 100 &
R

I 1) 15 4% Bl 5.17 il 5.4 i 22 4



z® =sigmoid (@] X) =sigmoid (2.1 X 0.5+ 0.53 X 2,23 + 1. 48 X 1. 14)
=0. 9805
% =sigmoid (wi X)) =sigmoid (2.1 X 2.1 40.53 X 0. 43 + 1. 48 X 1. 23)
—=0.9984
¥ =sigmoid (s X)) =sigmoid(2.1 X 1.2 +0.53 X 2,33+ 1.48 X 0. 4)
=0, 9872
x @ :[152) ,1;2) ,.rff)
9 =sigmoid (@' X))
— sigmoid (0. 9805 X 0. 23 + 0. 9984 X 1. 22 + 0. 9872 X 3. 11) =0. 9892
L =(9—y)" =1.1664e — 04

JdL. Id%
Vo, == —2 —0.0108 X 0. 2468 X 0. 9805 = 0. 0026
99 I @,
L. I%
Vw, == —> —0.0108 X 0. 1762 X 0. 9984 —0. 0019
9 Jw,
L. I3
Vw, == —2— —0.0108 X 0. 0424 X 0. 9872 = 4. 5206 — 04
h ay 9‘”3
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5.5 BEETHEREE
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L0 15 50 20"
K 5.18 BEE TRERERE

T BE T R AE SEBRAE I, 77 A TR 2O R G 5k bR W B B SEL CBE AL BE R
R 5315 imini-batch 59545  fH 2 01 (] Fh bR B2 T B 3305 L e &m0 D0 Ak H A #8210 B AR 5
I 4R B 451 2K R B A RS BB R R FE AR B o FE I G 72 v 451 2% R BB B A
R AH Z

L=>L, (5.14)

AT FEA P FNAR BE R B 43 00 bR ME RS BE TR B Sl mini-batch B BE R R
BV X YRR R Y 25 S E LR BLAE S8R TR B HLAS T

PR BT B . BT R AR T A B R R R B R S R, T
TEHEA A6 BE T SR b R A2 AR PR MEZ R, X T 28 o KBS EE Ny

1 n
V,L=—>.V,L (5.15)
i

B BE R R B 0 0k T AR Y e O A A R S B W R R RO & T A —
AR E Y DR 22 B BRI AE UL, B9 bl e, R ) R 22 6 JEE AT I T B = B BIOIR 2
AR RE IR B A i RS . B BESREE AN UIN R RO S A7 A A7 TR O T Rk A AT
{ELJ2: Fifi 3 R AS ik B 380 315 A — 20 b JBE A I ) 22 DR ORI, O L 24 Kl B 0 o g xl
THE B A B N A BRI, S 17 figk e isc B (] B3, A B2 T B B0k 7 A T A MR R 2L

mini-batch A & T FER L . mini-bateh #BEF [ 53k 16 1 48 W 45 UE0E 3 48 W 5 2
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Jir st . BEALBG BE T B A 2 S AR A R B B B o IR 20 KOS OB SR & B
A A B B S v A R RN A A ST TR A B SN — B R AT AL 2y . A
n LB L A o X AR F) S B R AT SR . O A TR S ) SR RN 40

v AL

Jw

Aw =a
i=1



w; < w; ;) tAw

mini-batch T FER A R MBRAE LI GRR R ERB R 1 2736 . X T Kb
B, B — 20 Bk T T BT A T B AN O T IR 4R 19 R/ s TR OB T B —
batch B/, 18 SEH R A batch RN — % 5 BB I 2R 4 19 /MR AT A2 4K
CREAR LU T HR B B2 T B 5k g — YRR 2 AR T B R R i

52g ) R—FE A bateh BRI — R H H EAE S B IR batch ST
/N AT R T A TS A R Y B Bl B AR Y TR IR M BIG A bateh BEFEAS K, — 5 i
XA Y N AF B TS R A KL 5 — O TR AT RE T BURE R0k A Bl e /MELR . TEE
batch o/ 0 B 5 B8 2 4 5 2 — 5 JCIBE 76 GPU B A 1 647 0077 VIR, A8 5% 1 2
f 45 BOREAE D bateh BRI 78 FEBR A AR YT 1A {ELIE 23 AT /D — A,

TR A 4T LS BE R R S L A S B 1 S ROl A A LR Bk L R AR
FLR B N 5 5 AT 4%

kil

Lo T BRI AT B A B 5 2 1 T 8040 A 0 DX 5 248 40 0 S A T e AN AT gy
[F) i) IR 5k

2. TR IR 2 M 45 s LUT 2 i St iR

y=(r, &z, || (x;&zx,)

3. BRE T RREAR B — & B d/ME A Q0RO 2 5 R OF U AR A Al
BLF AT LA B /IME

A, SR 5. 19 TR Y B2 R 45 9 465 1 0TS BRECR relu MR TEHE S B oY B
e i A

i A2 2 bt 2
B 5.19 g kg

NE

=3

¥

EEERER



AT EREERMENA

5. A AR o 22 19 2% vp LR LB BE R W D7 bk i A R UL A O SR B AN )
6. A IHGORE T 2R Aol 22 0 2 | A AR 22 0 28 A% 0] BE o 22 O 2% O LB 44 B Y

7. ABTRE TR H AT R AR s BT R DT IR 4

2 % 3k

[1]
(2]

(3]

(4]

(5]
(6]

[7]
[8]
9]
[10]
[11]
[12]
[13]
[14]
[15]

[16]
[17]

Kohonen T. An introduction to neural computing[ J]. Neural Networks,1988,1(1): 3-16.
Mcculloch W S, Pitts W. A logical calculus of the ideas immanent in nervous activity[ J]. Bulletin
of Mathematical Biology ,1990,52(4): 99-115.
Rosenblatt F. The perceptron: a probabilistic model for information storage and organization in the
brain. [ J]. Psychological Review ,1958,65(6): 386-408.
Rosenblatt F. PRINCIPLES OF NEURODYNAMICS. PERCEPTRONS AND THE THEORY
OF BRAIN MECHANISMS( J]. American Journal of Psychology,1963,76(4): 386-408.
Marvin Minsky,Seymour Papert. Perceptrons. expanded edition, 1-3.
Werbos P. New Tools for Prediction and Analysis in the Behavioral Sciences[ D]. Cambridge :
Harvard University ,1974:1-3
Rumelhart D E, Hinton G E, Williams R J, et al. Learning representations by back-propagating
errors[ J]. Nature s1988,323(6088): 696-699.
Hammer B. Neural Smithing—Supervised Learning in Feedforward Artificial Neural Networks[]].
Pattern Analysis and Applications s2001,4(1): 73-74.
Hornik K, Stinchcombe M B, White H, et al. Multilayer feedforward networks are universal
approximators[ ] ]. Neural Networks,1989,2(5): 359-366.
Gori M, Tesi A. On the problem of local minima in backpropagation[ J]. IEEE Transactions on
Pattern Analysis and Machine Intelligence s1992,14(1) . 76-86.
Haykin S. Neural Networks: A Com prehensive Foundation ,73-78.
Montavon G,Orr G,Mller K. Neural Networks: Tricks of the Trade,72-83.
Lecun Y,Bottou L, Bengio Y, et al. Gradient-based learning applied to document recognition ,
46-56.
Nair V, Hinton G E. Rectified Linear Units Improve Restricted Boltzmann Machines [ C ].
International conference on machine learning ,2010: 807-814.
Goodfellow 1,Bengio Y,Courville A. Deep Learningl M]. MIT Press,2016. 111-115.
J A B T IM. Je g i AR R AL, 2016,
Bishop C. Pattern Recognition and Machine Learning [ M]. Springer,2006. 233-234.



