Tensorflow Z&id: B0

2 W28 A4
4.1
VT BREARETR: f(Sxw; +b), £ REERN. MR FGR ATk S
SEHIRE

VEBIEERE: SIANFERBEEER, REERNERIET.
W R EIEREA relu. sigmoid. tanh &,
@ BOUERE relu: 7E Tensorflow 1, H tf.nn.relu() R

N
f(x) = max(x, 0)
_ 0 x<=0
2 X>=98 >
relu () FEREN relu () FEE®R
@ BIERE sigmoid: 7E Tensorflow #, A tf.nn. sigmoid ) ¥~
A
1 off
(x) = A
f 14+e* >
sigmoid O#FFERIAER sigmoid () HF B

® BUEKKE tanh: 7E Tensorflow ¥, H tf.nn. tanh() F#~

N

. — — —

1- e-Zx
M=o s

tanh () $2ERIER tanh () FF B
VRS 1 AT A RS R BB E WN 4 R R S BN BRI
VHZMBKER: —BATARAER, B = o NEEE + 1 MRHE

1




VHEMBRRLRSE: HEMgPIrESH v B + FrESH b KA

. Q
8 O O
200

O

WAZ REZE RHE

MM T, UF 1T MANZ. TARBUZA T MR, ZiaMErRERE0N 2 2.
FEZE Mg T, SR NEERIE ZE v AE0N LRy Z240b R 56— 22 HH =173
—PrikERas (B 12 DR ERRE w) Bk 4 MeE by 5B EZSER VAT AR ZFrskE O B
8 N EHIBLE w) RN b 2 MEE b SMSH = 3x4+4 + 4x2+2 = 26.

VIRKREE (loss) : AIRZELRTIME (v) SEMER (v) M=EE. EIISMHEMSKE, BN
BRMEME T A SE, ERRREAREA, AT IZEHE RAERHREH SN EET,
VERRRRBBEFITRE. BEXTEEE.

VETRE mse: n MEENTIE y GERER y_ ZE20THM, BRTPHE.

MSE(y_, y) = —Z?ﬂ(i )

7t Tensorflow 1 F loss_mse = tf.reduce_mean(tf. square(y_ - y))
Bl

IR A& y, x1 f1x2 R HA RN AEE.

RARRTRAEREHEA . — B A, SHx1 RR. 2 NEAHEy . RENTHEREZS.

FEAG B R T &, R BN ZE T8 E. AT HRA SRS, hE 7 — &%
Ytk . FIH Tensorflow HFEREBEN AN x1. x2, HIERHEER y_ = x1+x2, ATHEAELE, KRG
JEINT IES 0.05 FIBEALE .

FATHEIXE B B AR MRN8, R — A — R B2 2%, 3005 TR 41 1 4 22 1) B 2
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#coding:utf-8

#3000 2 3% F5 0 2 89 % e — FF
#HOFARIR, ERBIESE
import tensorflow as tf
import numpy as np

BATCH SIZE = 8

SEED = 23455

dm = np.random.RandomState(SEED)
= rdm.rand(32,2)
= [[x1+x2+(rdm.rand()/10.0-0.05)] for (x1, x2) in X]

IEXBEFMBHNRA. SHEMNEHE, EXREHEIRE,
= tf.placeholder(tf.float32, shape=(None, 2))
= tf.placeholder(tf.float32, shape=(None, 1))
1= tf.Variable(tf.random normal([2, 1], stddev=1l,
y = tf.matmul(x, wl)

NEMXMEHBREREDERES &

}FEXMEHBAMSE REEHEE ENEE T E,

loss mse = tf.reduce mean(tf.square(y - y))

train step = tf.train.GradientDescentOptimizer(0.001).minimize(loss mse)

#IE R =&, Lk STEPSR
with tf.Session() as sess:
init op = tf.global variables initializer()
sess.run(init _op)
STEPS = 20000
for i in range(STEPS):
start = (i*BATCH SIZE) %
end = (i*BATCH SIZE) % 3
sess.run(train _step, fee
if 1 % 500 == 0:
print "After %d training steps, wl is: " % (i)
print sess.run(wl), "\n"
print "Final wl is: \n", sess.run(wl)

32
+ BATCH_SIZE
d

2
d dict={x: X[start:end], y : Y [start:end]})

0.974931 ]

After 19000 training steps, wl is:
[[
[ 1.02062762]]

0.97770262]

After 19500 training steps, wl is:
[[
[ 1.01819491]]

Final wl is:
[[ ©.98019385]
[ 1.01598072]]




B _FRACRE AT 4, AP 3R R TR Ky v = wikx] + w2%x2, HURRECRHAY T RE, @i fd
R RBUE (loss) AWIFRMK, M LEAAIS R RASE wl=0. 98, w2=1.02, FHEMMLER Ny =
0.98%x1 + 1.02%x2, HTEAEREIREN, WHESER Ny = x1 + x2, KL, 892 Wgs R
BROCEFER, REZMEMNETUNERTBEEER.

v HREXITRREL: RBASOSZERERL, EHSENRERE.

Bl

Sob T PRI R 40 H A 2 e R, SR T Y K T S B U S  R BAS  n SR B N S By )
SRR AESERRAENE R, AEAEHE — SR AN — R W RE R AN . R, R
B R AZ IR T H 8 R R

H5E XK ECA: loss =Y, f (YY)

Hordr, 52k 58 ) B R 5L

_(PROFIT x(y_—y) y<y_
09 ={cosrs oy v omy

BURBREERR, ETNER y DR SRy BURRECV RIS LTSS R y ShrtEE s y 2 %;

LR y KTWEE Ry, SURRBOVEATRUTME R y ShfiExRy 2%,

H Tensorflow &K IR N :

loss = tf.reduce sum(tf.where(tf.greater(y,y ),COST(y-y ),PROFIT(y -y)))

@© FHERYPIEAI 170, BRYHEFIIED 9 7o, WS RAS N T ERYIAE, K B s v £
b, SR R E E SRR R IR AR

(NELUNE



#coding:utf-8
#EROH PR A 1o, BRUL A HE 95T
#AMD T HEkK, WAEMMND, RERPNBLEZZ TN — L
#HFARR, ERRMIBESE
import tensorflow as tf
import numpy as np
BATCH SIZE = 8

23455

I

CoNOUVAEWN -

dm

= np.random.RandomState(SEED)
rdm.rand (32,2
[

[X1+X2+(rdm.rand()/10.0-0.05)] for (x1, x2) in X]

tf.placeholder(tf.float32, shape=(None, 2))
= tf.placeholder(tf.float32, shape=(None, 1))
wl= tf.Variable(tf.random normal([2, 1], stddev=1l, seed=1))
y = tf.matmul(x, wl)

r
X

Y

GIEXBMEMENEA. S8NHE, EXFREEILIRE,
N o=

y

NEMBKKHB R RBEAERES &

#EXBRKEHBEEMMDTHERESK, TEREENZEEAZHAE BTN,

loss = tf.reduce sum(tf.where(tf.greater(y, y ), (y - y )*COST, (y_ - y)*PROFIT))
train step = tf.train.GradientDescentOptimizer(0.001).minimize(loss)

BATEIR T

After 2000 training steps, wl is:
[[ 1.01793861]
[ 1.04128993]]

After 2500 training steps, wl is:

[[ 1.02059376]
[ 1.03906775]1

Final wl is:
[[ 1.02965927]
[ 1.0484432 1]

HARID AT S T 51, MM HASEN wi=1.03, w2=1.05, SHEWMMLE RN v =1.03kx1 +
1. 05%x2, FHULAT WL, KH H € A0 2% B il i 45 RO TR FH B 7 R Z I &5 3, B R76 SEbr e
R

@FERRYILAN 9 76, BRPEERNEN 1 76, WHEESAK TRYFNE, FIA Bl R v ~—
B, SR RO EE SRR REL, ISR AL,

(TN




fcoding:utf-8

#ERM KA, BERIHFAE LT
#HAMZTHREKR, BRABMNZ, WERNRES DN —L£
HSABRR, ERHEIESE

import tensorflow as tf

import numpy as np

BATCH SIZE = 8

SEED = 23455

COST = 9

PROFIT = 1

np.random.RandomState(SEED)
dm.rand(32,2)

[X1+x2+(rdm.rand()/10.0-0.05)] for (x1, x2) in X]

#IEXBMEMBHNRMA. SHHNHELH, EXFREFEHEIRE,

x = tf.placeholder(tf.float32, shape=(None, 2))

y = tf.placeholder(tf.float32, shape=(None, 1))

wl= tf.Variable(tf.random normal([2, 1], stddev=1, seed=1))
y = tf.matmul(x, wl)

MEXBEHB R REEES E.

H#EFEXBREHE, E®MMUZTHREKR, TREENZER2 A M,

loss = tf.reduce sum(tf.where(tf.greater(y, y ), (y - y )*COST, (y_ - y)*PROFIT))
train step = tf.train.GradientDescentOptimizer(0.001).minimize(loss)

BATES RN
After 2000 training steps, wl is:

[[ ©.96024752]
[ ©.97420841]]

After 2500 training steps, wl is:
[[ ©.96100295]

[ ©.96993417]]

Final wl is:
[[ ©.96004069]
[ ©.97334176]]

AT S5 R AT S, AR IR A S HON wi=0. 96, w2=0. 97, BB R A v =0. 96%x1 + 0. 97*x2,
Rt R B e AR eR AN ) 25 RN TR S iR Z I 25250, AT 6 L PR Ko

v X J#(Cross Entropy): R MERS MG BHIFER . ZSUHBK, PARESARERBT, W
MRS UFED, ARSI, AR SAERAEEL.
BXMUHHAR: Hy_, y) =Xy +log y

F Tensorflow EIFRR AN

ce= —tf.reduce mean(y * tf.log(tf.clip by value(y, le-12, 1.0)))

ftn:

P2 2R R e — p 2R, ERRER RN y_ = (1, 0), S — AP Z A R TIN 45 5 0N

6



y1=(0.6,0.4), Z5 "/ MZE L R TIIN 25 SN y2=(0.8, 0.2),  FAITT IR 220 I 286 500 T 00 (1 225 SR o
I FRHERE 5
AR 22 SR T 5 A 2015
H1((1,0),(0.6,0.4)) = -(1¥10g0.6 + 0*log0.4) =~ -(-0.222 + 0) = 0.222
H2((1,0),(0.8,0.2)) = -(1*10g0.8 + 0¥l0g0.2) =~ ~(-0.097 + 0) = 0.097
HT 0.222>0.097, FrPATRINEE R y2 ShrnERr e y SHHE, y2 5 e .
J softmax BR¥: ¥ n 0RH n NMEH (yLy2...yn) ZAW B L PR ER K R .
vk  PX=x) €[0,1] ﬂsz(x= X =1

eyt

T et

softmax ERENH: 7E n 7325, BBSH n AN, B yly2...yn, HA yi FOR5E | FEHLH IR AT
REME RN o n M AT softmax BEL, AT BIRFSMER A0 85 R .

v 7E Tensorflow F, —ibBERFHIHET sofemax R, IREBMH SRR SIMA, BE5hhE
BREXE, RBZXMHE, BIAHRKEE, AT RHENR:

ce = tf.nn.sparse_softmax_cross_entropy_with_logits(logits=y, labels=tf.argmax(y_, 1))

softmax PREIRNN: softmax(y;) =

cem = tf.reduce_mean(ce)

4.2
VE#3F learning_rate: Ron I BRSHEHHBE AR . ZIARE K, KRBHNIMMKNSHER
MEMHERRF), Al FIERDD, SREHGARSERSEE.
ENGERT, SHAIEH B RREBE T T
SR EFAXA:
Wy = W, — learning_rateV
ISR BRECH loss = (v + 1)'s BEEHUREM loss [ FH V=202, INBHAIER 5, %]
0.2, MSHONR R ECR R -

1K ZH w: 5 5-0.2% 2%x5+2) =2.6

2 K S8 w: 2.6 2.6 -0.2% (2%2.6+2 =1.16
3K ZHw: 1.16 1.16 - 0.2 % (2 % 1.16 + 2) = 0.296
4k S w: 0.296

R E loss = (w + 1) HIEEA:



loss

\ J

(-1,0)

>
w

FHE AT A, 4025 BRAL loss B/ IMESTE (-1, 0) /45 2, BEEF 4025 B SECH 0, BRI HRA S w =
~1. ARIBUNF:

Gcoding:utf-8
HZMEE loss=(w+l)"2, SWIEREHS. REAEEMEBRREMLwW, BIKER /) lossx B wiE
import tensorflow as tf
#EXFELALBHRWIERS
.Variable(tf.constant(5, dtype=tf.float32))

f.square(w+l)
#EX R B EHELE
train step = tf.train.GradientDescentOptimizer(0.2).minimize(loss)
#E R =1E, Il 254052
with tf.Session() as sess:
init op=tf.global variables initializer()
sess.run(init_op)
for i in range(40):
sess.run(train step)
w val = sess.run(w)
loss val = sess.run(loss)

1
2
3
4
5
6
7
8
9

print "After %s steps: w is %f, L0sS is " % (i, w val,loss val)

BATERINT

w . 999999, 0.000000.

w . 000000, 0.000000.

w . 000000, 0.000000.

W .000000, 0.000000.

W .000000, 0.000000.

w . 000000, 0.000000.

w . 000000, 0.000000.

w .000000, 0.000000.

w . 000000, 0.000000.

W . 000000, 0.000000.
HI45 RPN, BEAE UKk RABUE IR, w R T-1, BB SN RS w = —1.
VEEARKBE
FARTR, FRBHRMUHSEIER/MEMTES), Pk FIRSD, BRI SHKL
.
ftn:

© M F EBIRHRER loss = (r + 1% W LRSI RERN 1, HANBRE.
SELOT I



5.000000, loss is 36.000000.
-7 .000000, loss is 36.000000.
5.000000, loss is 36.000000.

-7 .000000, loss is 36.000000.
5.000000, loss is 36.000000.
-7 .000000, loss is 36.000000.

HEBAT A R TR, 45 PR AL loss (EIFBEAYRER, T2 fE 5 M7 Z[A1E) .
@ X T EBIRHREE loss = (w + 1% MR EIRACE 22 2] RAB 08 0.0001, HARNEAZE.
S S5 RAT

.961716, ' .542053.
. 960523, ' .527836.
.959331, ' .513626.
.958139, ' .499420.
.956947, ' .485222.
.955756, ] .471027.
. 954565, ' .456841.
. 953373; ' .442654.
.952183, ] .428478.

HOSATS R AT R, 1K BRH loss [HEZENE T 1%, wEBA/MERZA L, izt
v BRI R, ARV B

w 4
w 4
w 4
w 4
w 4
w 4
w 4
w 4
w 4

I RFE AR T
Learning_rate=LEARNING_RATE_BASE*LEARNING_RATE_DECAY* global.step

— - - - - LEARNING_RATE _BATCH_SIZE
FH Tensorflow B RER RN :

global_step = tf.Variable(0, trainable=False)

learning_rate = tf.train.exponential decay(

LEARNING_RATE_BASE,

global_step,

LEARNING_RATE_STEP, LEARNING_RATE_DECAY,

staircase=True/False)

HoAr, LEARNING RATE BASE M2 >J 414 {H , LEARNING RATE DECAY 4% 3] S EEJ§ %, global step it
KT HETNEREL ARG S, 53] learning rate SEHTANZH Ay N B a2 B AR Bk LA
IRMENFEAREL. #F staircase W B N True I}, 3Js global step/learning rate step BV, 2£2]
R BN 4 staircase WHE N false b, o] a2 FERHIZ.

Bian:



TEAR A, MR Gt FEAN B E [ 5 124 21 3R, R B ghs > Rt AT k. Hd, S RYME R
BHNO.1, R RMEREN0.99, BATCH SIZE &E N 1.

AR/

gwcoding:utf-8

#ﬁﬁ%@&lmsWﬂ)&wMME%%ﬁw &ﬁ%%ﬁ mﬁw,%ﬁﬁ$wﬁﬁﬁwwé
#HEBEARBNFIR, EERVNBEEIRSH TE; UEBRDMOIGRBATREESRNE
import tensorflow as tf

< >
-

nEIE
¥ 5 R E

>

LEARNING RATE BASE = ﬁ 1 #&
LEARNING RATE DECAY = 0.99 #
LEARNING RATE STEP = 1 #U%’ AZDRBATCH SIZElG, BFH—RFS — iR’ A 1 B ¥ A, /BATCH
SIZE

#5417 T JL BATCH SIZERY it 82, #EHL0, 18 A A MLk
global step = tf.Variable(®, tralnable False)
FEXIEBTREIX
learning rate = tf.train.exponential decay(LEARNING RATE BASE, global step, LEARNING RATE
STEP, LEARNING RATE DECAY, staircase=True)
#m)&ﬁftﬂ:#ﬁl, MEL 10
w = tf.Variable(tf.constant(5, dtype=tf.float32))
#"E)‘UEQ&@’&MSS
loss = tf.square(w+1)
#EXREEESE
train step = tf.train.GradientDescentOptimizer(learning rate).minimize(loss, global step=
global step)
#ER =15, il 45405
with tf.Session() as sess:
init op=tf.global variables initializer()
sess.run(init op)
for i in range(40):
sess.run(train_step)
learning rate val = sess.run(learning rate)
global step val = sess.run(global step)
w_val = sess.run(w)
loss val = sess. run(loss)
print "After %s ste ' :
% (i, global step val, w_ val learnlng rate val loss val)

SATHRUT
steps: global step is 36.000000, is -0.992297, learning rate is 0.069641,
steps: global step is 37.000000, is -0.993369, learning rate is 0.068945,
steps: global step is 38.000000, is -0.994284, learning rate is 0.068255,

steps: global step is 39.000000, is -0.995064, learning rate is 0.067573,

steps: global step is 40.000000, is -0.995731, learni?g rate is 0.066897,

HIZ R AT A, BB I ZRREHO I 2 >0 S AE A KD o




4.3

VB R T —BREENRE P RESE w M b & HERFME. FAESESEN RS
R ACREST .

VIREFEME (BT HEAK:

BT = BRE x BT + (A - FRFP) * 3

1+$é‘5§‘5?}

Tor2#|’ %?@ﬁzﬁﬁ%ﬁ

Hrh, ZEFHZE = min {MOVINGAVERAGEDECAY'

v F Tesnsorflow BREIERRN:
Jema = tf. train. ExponentialMovingAverage (MOVING AVERAGE DECAY, global step)
Hodr, MOVING AVERAGE DECAY FoR¥EaIFIEEMR, —Mati 1 {8, global step FIx4H(
]| 2
v ema_op = ema.apply (tf. trainable variables())
Hrh, ema. apply O) BRECSEILNT 5 NS HORIE A1), tf. trainable variables () BECZIIC T A
GRlE R 2 eSS ES
Jwith tf.control dependencies([train step, ema op]):
train_op = tf.no_op(name=" train’)
Forr, iz BB S A R AR R P AT .
BEEM BN SEEFEME, FTUUH ema. average () BRI%L.
(ZLUE
TEMZ L8R, % MOVING AVERAGE DECAY #'#4 0.99, Z%(wl W& N 0, wl Kz FE %
HNO,
OIF4ANS, %% global step WE AN 0, S wl BN 1, W wl KIEs-FIMEN:
wl W3 F E=min (0. 99, 1/10) %0+ (1 - min(0.99, 1/10)*1 = 0.9
@ MF% global step WE N 100 i, % wl BH N 10, LU NS global step fR%KFN 100,
RPAT I B BRAE S T SEHT, W S~ 2E ARy
wl 5 30°F){E=min (0. 99, 101/110)*0. 9+ (1 = min(0. 99, 101/110)*10 = 0. 826+0. 818=1. 644
@ XIalT, % wl BN 1. 644, NS FEMEREN:
wl ¥ B P {E=min (0. 99, 101/110)*1. 644+ (1 - min(0. 99, 101/110)*10 = 2. 328
@Hxia T, 8wl EHN 2,328, NITEENT-I1E:
wl ¥ 3 T ¥1EH=2. 956
(LI

11



Fcoding:utf-8
import tensorflow as tf

#l. EXZERBETFITE

iﬁ%;ﬁﬂﬁﬁéﬁi,m%@ﬁOQ XNTMRERMERAMEHRWISH, LwlEsH, B FHMT >
TR %2?

wl = tf.Variable(0, dtype=tf.float32)

#E X num_updates (NNRY X KR %) ,#%mENO0, FaI®Li GILEK) , XPTBHERNINEK

global step = tf.Variable(0, trainable=False)

#LPEBah F33E, LMEERH0.99, ZHaiike X global step

MOVING AVERAGE DECAY = 0.99

ema = tf.train.ExponentialMovingAverage (MOVING AVERAGE DECAY, global step)
%gawWE%%%i%E%W§,ﬁmiﬁ%%mw(maw)N,ﬁﬁﬁﬂﬁ¢mﬁiﬁﬁﬁ¥>
#HERPRN BARESFERAtf. trainable variables( VBB EFAMERFIIENERCENNR

#ema op = ema.apply([wl])

ema op = ema.apply(tf.trainable variables())

#. BEEFTRAELERKPETENENZE,
with tf.Session() as sess:

# Fta1t

init op = tf.global variables initializer()

sess.run(init op)

#F ema.average(wl)FKERWLB B 8 E (EBin1 TR, FRAMNRPHTRINE, BEiEsess.r
unsh)

#TEH H Y a1 2 Bwlflwlg o £19E
print sess.run([wl, ema.average(wl)])

# BHWIRNERE 1
sess.run(tf.assign(wl, 1))
sess.run(ema_op)

print sess.run([wl, ema.average(wl)])

# B stepMwlpE , FEPIH 100 ER G, SHWIZ 10
sess.run(tf.assign(global step, 100))
sess.run(tf.assign(wl, 10))

sess.run(ema op)

print sess.run([wl, ema.average(wl)])

# BRsess.runs BEH — RwWIR B &) FHE
sess.run(ema op)
print sess.run([wl, ema.average(wl)])

sess.run(ema op)
print sess.run([wl, .average(wl)])

sess.run(ema_op)
print sess.run([wl, .average(wl)])

sess.run(ema _op)
print sess.run([wl, .average(wl)])

sess.run(ema_op)
print se%s.run([wl, .average(wl)])

sess.run(ema_op)
print sess.run([wl, .average(wl)])

BATIER, SR




0]
.89999998 ]
.6445453] ;|
.3281732]
.955868]
.5322061]
.061389]
.5472751]
.9934072]

MISATERTTRL, IS H wl FIEEN T BMEAGZE 0; 8wl WEN 1A, s FiE2 N 0. 9;
SRR B N 100 22, S8owl SN 10 5, EaPPEAN 1644, BERRIT IR, 2L
wl FEEIFEEAR [ S8 wl FEilr. AT OL, {3 T EIERE S HU 2L AR AL .

oo
(o N

looNoNOoNo RO RO LI

- - ~ ~ ~ ~ ~

==
O' .

()

[
[
[
[

ol
o)

A AR WNNE

[
(o
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4.4
ViEHE: HEMSERE SRR LR R, ERRERET BN IR
&, HIIRBKEZILEENE.
vIEM4k: EREREHFEFNSE w N ENE, FINERERERR, NGRS, B
UE{YR=
ERIENAGSS, B2k R Lloss A8y T2 il

loss = loss(y 5y ) + REGULARIZER*loss (w)
Horpr, 56D PN R GRS R MR ZR, W2 i 58 X 77w 2%, 55002 BN
it g R
v IEN T
@ L1IERML:  lossyy = Y;|w
FH Tesnsorflow BREIF N : loss (w)
@ L2 EEMk:  lossy; = Yilwyl?
FH Tesnsorflow BREIF N : loss (w)
v F Tesnsorflow PR ESZHLIE WAL :

tf.add_to_collection(’ losses’, tf.contrib. layers. 12 regularizer (regularizer) (w)

tf. contrib. layers. 11 _regularizer (REGULARIZER) (w)

tf. contrib. layers. 12_regularizer (REGULARIZER) (w)

loss = cem + tf.add n(tf.get collection(’ losses’))
cem FITHEEAE 4. 1 WHEH.
Bl -
HI 300 NFFE IERS AT Xixo, x MWENEHESE, WIS Xixo, x ITHEABARE Y, RHEE
BV A1 R 0
AR : Y% + x° <2 B, oy =1, FRENLE; Hx’ +x" =2 B, oy =0, AR,
AT T IE AR AR IE AL PR %, E L, JCA 0 M s It FESERR 2RI,
A SRR A R A LR B TME v B 1 WAL MR, BRI 0 WA TR (0 O3 BOR, an th O T3
MHE v 9 0.5 R2LLHE Mt 7 A 4k
A Frh, FAMEH T 2 A AR I s 5 R £
vmatplotlib #3R: Python AT TR, SLHRHBAHA
AR ErdEg4: sudo pip install matplotlib
v B plt. scatter OO: FABEHRELIR (x, y) KITHAL
plt. scatter (xAB#R, yAB#R, c=" Bifa” )
plt. show()

14



WS XA A FA H A AR AR A -

xx, yy = np.mgrid[f@:1k: 4, 1k BK]  #RBPE X AP KR 53 HE R AT 51 PR AL AR K
grid = np.c_[xx. ravel (), yy.ravel )] #IREMEXIRATH KR ALTR R

Vplt.contour ) B¥: EH x. y L HEEEE, H levels fRERER R LB

plt.contour (x HARKRE, y HAHARME, ZAMEE, levels=[FHLMNEE])
plt. show()

ZN AT I

#coding:utf-8

#HSARR , ERRBBIESR
import tensorflow as tf

import numpy as np

import matplotllb pyplot as plt
BATCH SIZE =

#E ‘J" Jt’f"d/ E FH *ﬂ.z&
. random.RandomState(seed)
2 [B] 30017 2% BYZEPE, R 3004H LR =R (x0,X
dm. randn(300,2)
> 30017 25 B ABPE AR ER H — 17, FIBR AN R M 2 AR89 F 5 1/
\BIEENHE (EHER)
int(x0*x0 + x1*x1 <2) for (x0,x1) in X]
YRHNENTR, 1MEE red HRMWME 'blue', X#
‘ blue'] for y in Y_
= XMARZYiH#H TshapeBE, F— 1T TREH-1RT,
BXEEIE Hn1T25, IBYEIE HniT 1y
p vstack(X).reshape(-1,2)
_ = np.vstack(Y_).reshape(-1,1)
print X
print Y _
print Y c
#M plt.scatteri H B £ X& 174 L 05 7T £
HNEXRTIOE (cZ2clorEE)

24 plt.scatter(X[:,0], X[:,1], [8=np.squeeze(Y c))
25 plt.show()

I

28 #EXHEFMBNRA. SHENHHE, EXgIREFELE

29 def get_welght(shape regularizer):

30 w = tf.Variable(tf.random normal(shape), dtype=tf.float32)

31 tf.add to collection('losses', tf.contrib.layers.l2 regularizer(regularizer)(w))
return w

def get_bias(shape):
b = tf.Variable(tf.constant(0.01, shape=shape))
return b

= tf.placeholder(tf.float32, shape=(None, 2))
i_ = tf.placeholder(tf.float32, shape=(None, 1))

= get weight([2,11], 0.01)
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bl = get bias([Z1])
yl = tf.nn.relu(tf.matmul(x, wl)+bl)

w2 = get weight([11,1], 0.01)
b2 = get bias([1])
y = tf.matmul(yl, w2)+b2 #%i B A2 8 E

#E X 10 K BN
loss mse = tf.reduce mean(tf.square(y-y ))
loss total = loss mse + tf.add n(tf.get collection(

#EXREEEAE: AFENL
train_step = tf.train.AdamOptimizer(0.0001).minimize(loss mse)

with tf.Session() as sess:
init op = tf.global variables initializer()
sess.run(init op)
STEPS = 40000
for i in range(STEPS):
start = (i*BATCH SIZE) % 300
end = start + BATCH SIZE
sess.run(train step, Teed dict={x:X[start:end], y :Y [start:end]})
if 1 % 2000 == 0:
loss mse v = sess. run(loss mse feed dict={x:X, y :Y })
prlnt( '‘After %d ste )SS : %f" %(i, loss mse v))
#XXTE - ?BZ@HU&&%OOl wf 'waLWf&001IFZJﬁ ] 1% 245 =
XX, yy = np.mgrid[-3:3:.01, -3:3:.01]
#Exx , yyhig, #A#W—AMMﬁH,@ﬂ—ﬁw%%ﬁéwﬁé
grid = np.c_[xx.ravel(), yy.ravel()]
HEMRBRLITRBABREZMEK , probshisH
probs = sess.run(y, feed dict={x:grid})
#probsky shapeifi 2 pk xxBy 1 F
probs = probs.reshape(xx.shape)
print "wl:\n",sess.run(wl)
print "bl:\n",sess.run(bl)
Borint "w2:\n",sess.run(w2)

plt.scatter(X[:,0], X[:,1], c=np.squeeze(Y c))
83 plt.contour(xx, yy, probs, levels=[.5])
84 plt.show()
85
86
87
88 #EXRMEEALAE : 23 ENE
trmain step = tf.train.AdamOptimizer(0.0001).minimize(loss total)

with tf.Session() as sess:
init op = tf.global variables initializer()
sess.run(init _op)
STEPS = 40000
for i in range(STEPS):
start = (i*BATCH SIZE) % 300
end = start + BATCH SIZE
sess.run(train_step, feed dict={x: X[start:end], y :Y [start:end]})
if i % 2000 == 0
loss v = sess run(loss total feed dict={x:X,y :Y })
prlnt( After %d steps, loss is: %f" %(i, loss v))

XX, Yy = np.mgrid[-3:3:.01, -3:3:.01

grid = np.c_[xx.ravel(), yy.ravel()]

probs = sess.run(y, feed dict={x:grid})
Bprobs = probs.reshape(xx.shape)




print "wl:\n",sess.run(wl)
print "bl:\n",sess.run(bl)
print ",sess.run(w2)
print "b2:\n",sess.run(b2)

112 plt.scatter(X[:,0], X[:,1], c=np.squeeze(Y c))
113 plt.contour(xx, yy, probs, levels=[.5])
114 plt.show()

PATHHS, BERMWH
B, BARESEIATIAL, x +ox" <2 BRI, x +ox 22 RRORE G, WEPTR.
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4.5 EEBRIAPZ M)\
VETFAERR: BRARRIL, ERTBRMSLSH
it 328 7 1 A% H A R 5 28 L= RS

+ def forward(x, regularizer):

returny
F AR AL forward ()78 48 S R Rt AR N 21yt 4 1 e B A WX 2% 54, SEI R [ AR Rl R .
ZRE, 28 x NN, regularizer AIENAKEE, IR [EMEATMEL KR v,
+ def get_weight(shape, regularizer):
w = tf. Variable ( )
tf.add_to_collection(’ losses’, tf.contrib. layers. 12 regularizer (regularizer) (w))
return w
B E get_weight O XS H w BUE . ZRE, 2 shape KonZH w AR, regularizer
FoRIEMAGALE, REMEASE v, H, tf.variable 0% wig¥IME, tf.add to collection()
RS E w IE AR RN B S 45K Tosses 1,
v def get bias(shape) :
b = tf.Variable( )
return b
B % get_bias O W ZH b BATVE . ZKEUT, S4 shape RS H b KILAR, IR IBHE N ZHL
bo H, tf.variable () Fngs b AIMHE.
v RFEfEE: YEHEME, RAMESE, RREEHERE.
~ def backward( ):
x = tf.placeholder( )
y_ = tf.placeholder( )
y = forward.forward(x, REGULARIZER)
global_step = tf.Variable(0, trainable=False)
loss =
PR backward()H', placeholder () SEIXTEHE SR x AFRHER S vy 5107, forward. forward () SEHLAY [A]
kML 45K, S5 global step RonillZRie s, BWE ARG SE.
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FEVN R BRI, HoR IE AL $8HCEE R ST RN 3~ 21X = AN I B E B A 5 1%
V 1E Tensorflow #, IENILERRN:
B, HHERMNEREREERAOTIRE
(DMSE: y 5y BIZEEE (oss_mse) = tf.reduce_mean(tf.square(y-y ))
@A XJF: ce=tf.nn.sparse_softmax_cross_entropy_ with_logits(logits=y, labels=tf.argmax(y_, 1))
y 5 y_HIZZFE cem) = tf.reduce_mean(ce)

@HEX: y5y HEE
HIR, BIRMEATMG R 5SRO RE N L IE U5
loss=y 5y HIZEE + tf.add n(tf.get_collection('losses"))
v fE Tensorflow ¥, REFERFIRRFRA:
learning rate = tf. train. exponential decay(

LEARNING_RATE_BASE,

global step,

BIRSE AL / BATCH_STZE,

LEARNING_RATE_DECAY,
staircase=True)

train_step=tf. train. GradientDescentOptimizer (learning rate).minimize (loss,
global step=global step)
v 1E Tensorflow #, W& FHRTN:
ema = tf.train. ExponentialMovingAverage (MOVING AVERAGE DECAY, global step)
ema_op = ema. apply (tf. trainable variables())
with tf.control dependencies([train_step, ema op]):

train_op = tf.no op(name=" train’)
Hodr, WP R B R S ) global step AR —NSHL.
v F with S5MAIIRILETE S
with tf.Session() as sess:

init _op = tf.global variables_initializer()

sess. run(init_op)
for i in range (STEPS) :
sess. run(train step, feed dict={x: , y : })
if i % 8% = 0:

20



print
Horpr, with G584 HTAIEAC A 8005 B DL SEBU I ZRd 72, IF9TENH Toss fH.
< AWt python BT XA R B AT
if _name == main_:
backward ()
%3 FH R AT py thon 84T ISCAF R A E M. FHRF M, WHAT backword () BR%L .
Bilhn.
H1 300 T & LA AT R Xxo, x IWEAEHESE, IG5 Xx, x JBIAFEATIRE Y, HEIEErR
WM. AREMNCA: M x’ + x' <2 B, vy =1, AXARERNE; Hx + x” =22 B,
y_=0, r{XARENEC. FATIMAFREBEER T I R, M LN sz Ao, s b
Wt i, R S R T
A B 3Ly = Ak A U 46 (generateds. py) B [A) 4% & (forward. py) « J= [7] 1% &
(backward. py) -
O BAHE S HIRER (generateds. py)

@l LR (forward. py)

#coding:utf-8
#OFARR , ERBIBIESE
import tensorflow as tf

HEXNBMEMENBA. SHEMANHE, EXFREHEITE

def get_weight(shape, regularizer):
w = tf.Variable(tf.random normal(shape), dtype=tf.float32)
tf.add_to collection('losses', tf.contrib.layers.12 regularizer(regularizer)(w))
return w

get_bias(shape):
b = tf.Variable(tf.constant(0.01, shape=shape))
return b

forward(x, regularizer):

I

wl = get weight([2,11], regularizer)
get bias([11])
tf.nn.relu(tf.matmul(x, wl) + bl)

get weight([11,1], regularizer)
get bias([1])
y = tf.matmul(yl, w2) + b2 #& BRI 8 E

return y

@z [ 4& 7R (backward. py)
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#OFABR , ERELEIER
import tensorflow as tf

import numpy as np

import matplotlib.pyplot as plt
import opt4 8 generateds

import opt4 8 forward 1

DONOUVEWNF

STEPS =

BATCH SIZE = 3
LEARNING RATE BASE =
LEARNING RATE DECAY =
REGULARIZER = 0.01

def backward():
= tf.placeholder(tf.float32, shape=(None, 2))
= tf.placeholder(tf.float32, shape=(None, 1))

¢ = optd4 8 generateds.generateds()
y = opt4 8 forward.forward(x, REGULARIZER)
global step = tf.Variable(0,trainable=False)

learning rate = tf.train.exponential decay(
LEARNING RATE BASE,
global step,
0/BATCH SIZE,
LEARNING_RATEWDECAY,
staircase=True)

T YR EM
"\!,n' X, 101 O B wX

loss mse = tf.reduce mean(tf.square(y-y ))
loss total = loss mse + tf.add n(tf.get collection('losses'))

FEMREERES L 23EMNIE
train step = tf.train.AdamOptimizer(learning rate).minimize(loss total)

with tf.Session() as sess:
init op = tf.global variables initializer()
sess.run(init op)
for 1 in range(STEPS):
start = (i*BATCH SIZE) % 300
end = start + BATCH SIZE
sess. run(traln step, feed dict={x: X[start:end], y :Y [start:end]})
if 1 % 2000 ==
loss Vii= sess run(loss total feed dict={x:X,y :Y })
print("/ - %d steps, loss is: %f" %(i, loss v))

XX, Yy = np.mgrid[-: .01, 91]
grid = np.c_[xx. ravel(), yy. ravel()]
probs = sess.run(y, feed dict={x:grid})
probs = probs.reshape(xx.shape)

plt.scatter(X[:,0], X[:,1], c=np.squeeze(Y c))
plt.contour(xx, yy, probs, levels=[.5])
plt.show()

backward

BTN, RN
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