Tensorflow ZEic: FE=
B P 2%

KRB BEMENE, BEHE/\R

3.1

—. HEEHE

v ET Tensorflow ) NN: FIFKERZAHIE, HitHEERBWEMNE, HiER
ITHEE, ML ERRE (330, BRI,

ViKE: KERELZEHH IR, A ‘B RIKENEE.

0 Bk mARIEbR R, FRom—AN L,

245 S=123

1 sk @R IR R, Fon— D44,

24 v=[1, 2, 3]

2 ik EARIEMFE, FoR— D45, BRE 14T §AIANRER, A GEA
AHAT 5 M%) 5 3L m 2 5] 3

%40 m=[[1, 2, 3], [4, 5, 6], [7, 8 9]]

FIWrsk &2 LN, Bk EA UM SE, 0 N2 O, n MR, 3K
BT LA 0 (3 n sl (B3RO,

# t=[ [ [ 11 A3

v HHERR: Tensorflow HIBIEREA tf. float32. tf. int32 &,

24451

BATSZH Tensorflow HIHNE:

import tensorflow as tf #o| N

tf. constant ([1.0, 2.0])  #& X—MKEHT[1.0,2.0]

b = tf. constant ([3.0, 4.0])  #&E X —5KEST[3.0,4.0]

result = atb BSCIL a 0 b HIINE

print result BFTEN &5 R

AT ENH X RE— 41 : Tensor ( “add:0” , shape=(2, ), dtype=float32),

a



B result &— N AFRN add: 0 (5K E, shape=(2, ) £n—4EBAHKE N 2,
dtype=float32 FoRH KM AT mil,

v THEE (Graph): HEEMEMEHTHHLIRE, RAR RS MHETRH—
KE, RBEME, FiEH.

2451

FESE— Y IRATG IR BIE, PR ML MR AR R A0 ZE 0, 2 TC B AR
SRt R P A, E . AR TR

B
@

x1v x2 BAREIN, wls w2 02 x1 8]y F x2 8] v IAE, y=x1*wl+x2%w2,
AT Fad T E A

import tensorflow as tf | NB

x = tf.constant ([[1.0, 2.0]]) #5E X —A> 2 Brok &S5 T [[1.0,2.0]]
w = tf.constant ([[3.0], [4.0]]) #& X —A2Mik&EsET[3.0], [4.0]]
y = tf.matmul (x, w) #SZHN xw S [Tk

print y HTEIH &5 R

A AT BN IXRE—4)3%: Tensor ( “matmul:0” , shape(1, 1), dtype=float32),
WX BIRATATLAE H, print ERER y B— ks, RE@AEHEI R
WHE, HEHEE, RIS 2 H L R 2] “ 218 Session() 7 T
v &iF (Session): HATTHHEEFHT REH

RAVH with &ML, BEWT:
with tf.Session() as sess:

print sess. run(y)

XA



SHFRIRIFTA TR, RATHAT Session () £ 1% AT 75 3140 B A R 45 5 -

import tensorflow as tf #E| N

tf. constant ([[1.0, 2.0]]) #iE L —A 2 sk AT [[1. 0, 2. 0]]

w = tf.constant ([[3.0], [4.0]])  #w&X—A 2 ik&EZT[[3.0], [4.0]]

X

y = tf.matmul (x, w) #SCH xw 0 [ e i:
print y HITED i 45
with tf.Session() as sess:
print sess. run(y) BT S TE T BN AT JE B 46
AT DAT B HYIXRE AR 45 2R -
Tensor ( “matmul:0” , shape(l,1), dtype=float32)
[[11.]]

AR AE 2, 1847 Session O 2 HT A FTEIH y 2 AR E AR, 1817 Session ()
SAGEATEI T v FIZE 5 1.0%3.0 + 2.0%4.0 = 11. 0,

HEQ: WML EH ] vin Jefds, Jv PRI, FRATATIE S vin R E
SO, AE vim P S IIESE . BATIE vim /. vimre BN

set ts=4 FKn{f Tab BN 4 N2

set nu FZonfE vim BoR1T5 nu J& number 455

F®@: & vim gufE#sTI21T Session ) & iEH, H<H B “F8/8 warning”, &
PR B R TT DASCREINIE i 4, (FUR IS AT ARG IS - 30F B Bhix 24 4. AT LUt
XL “HRR warning” BT BRI . BRI EAN T H SR bashre XM, 1R
bashre A IMNXFE—4]) export TF CPP_MIN LOG_LEVEL=2, Mt “$27m
warning” SFZ PR,

XA A LA py thon R /R #7845 B4, 1E Tensorflow Bl —fik
BRAE0” (BaRFAEE) &1 CRER info), "2"fRFEREIR warning,

"3 EAR LI error. — ALK B 3.

source & M T HHPATESIIVIMEASTHE, M2 SERIAERL, A LRI E

WEF



3.2
—. MZMEKISH

VHZEMZKIS . RIGHETE LI E v, AREERR, —RTPIER
RESH RSN TSR wET tf. Variable, BAERM T RELET S E.

PR 4% FH R B A RE DL/ 2 ) R 0

tf. random_normal () A FRIEZS 4310 REAL 3

tf. truncated_normal () A FRE BT K B R IES AT BEN L%
tf. random_uniform() A 3 5350 A BE LB

tf. zeros A 0 A

tf. ones FERE 1 A

tf. £ill ErEREREHA

tf. constant RAERERES EENBA

2451

@ w=tf.Variable (tf. random normal ([2, 3], stddev=2, mean=0, seed=1)), *
INERIES S ABENE, TORPIAT =51, drdEzE2 2, BMER 0, BEHLAT2 1.

@ w=tf.Variable (tf. Truncated normal ([2, 3], stddev=2, mean=0, seed=1)),
FORF AR B R B IEAS AT, WA an SR ATL H SR (0 500 (25 1 2 {1 e it 7 A
PRAEZE,  IXANHCHE R 3T AR

® w=random_uniform(shape=7, minval=0, maxval=1, dtype=tf. int32, seed=1),
FRM— AL i [minval maxval) PEENURAE, & e U2 L A, B

% minval, ANEE maxval.



@ B 7AEBBENE, B R LA R B . tf. zeros([3, 2], int32) R AL B
([0, 0], [0,0], [0,0]]; tf.ones([3,2], int32) FmA[[L, 1], [1, 1], [1, 1];
tf. fil1([3, 2], 6) R4k [[6, 6], [6, 6], [6,6]]; tf.constant ([3,2, 1]) &R
A3, 2, 1]

R OBIHUR T a0 R & BB R A ) BEHLEOR A — 2.

@UUERB A FFRERIFAEZ . BIME. BENUM TR AT AT,

=\ WEMEREE
LIATVHITE K S HE B 2E N SEUE, BATAT AT P2 28 1 SL I R T .
v HE PR SEIL R
1. #EEBIESE, RBUHE, FEMAREHEMZ (Neural Network, NN)
2. BENNSH, NaAZad CGeBagitER, BRSEIT

( NN BTFERRE Y, w—) i1 )
3. KEFHMESIEIBLA NN, ERUL NN 2%

( NN R LB w—) 710250 SRR
4. A& A INZRIF R RLIIRI AN 5328
H UG AT I, 25 T I 28 L 8 5 2] £ 20 Al 72, BRI grad AR AR Al a7
MR RE D, BB F=DRIEHEAL, AERELAENLE, —BES%
Al 58 et AT LA E 1K B8 24k, SR E N T o
IRZ SEBRM A H, AT e A0 A B AP 28 25 4, MR OB, I ZRAH N
RS, A W7 5 o MRON R AR I3 B s A Hh LR N, PR = B o % 45
Ky, REEA, VLA B ShNZS B LS S48, DU € & B,
=. HiEMERE

v BT SRR R R TS AR, R AR ), W DM — AR
25 HUAH L AT H o

245

Az —aF= 4, APy x1, EEN x2, RPIRE E 2 RATIEFERIRE,
TWEATRAMZ 2%, R B X A E T e 2% e 238 — M .



B AP RFE(E S AFR 0.7 FHE 0.5

AL SE itz

a13= X Wy 4w, 120,14 +0.15=0.29

y=ayWy1@+apW, @ +a13W;,@
=0.29+0.1 + 0.32#0.1 + 0.38+(-0.2)
=-0.015

AR 2R T 15, FEGEE S 5 al l=x1% wll+x2%w21=0. 14+0. 15=0. 29, [
HHASHT A al2=0. 32, al3=0.38, HLITHEAIHH)E Y=-0.015, XESLW T
A A R A

v R

F—B

VX REINN 1X2 5ERE

H x FoRfN, Z&—A LAT 2 5IFERE, TR — MmN —ARHE, XHAREEE T
WA EREHRA IO

IW srrame, prams 0 RHARRALIISE
NP Z0 w BIEA AT A, JEEAE =T A w MAZRE NPT =50,
BATXREL IR

@ W11 @ Wy ,0 W, 50
W=
W1 W, 0 W30

VHEMEILE JUR (BEREFILENE) HREKNTEE, MANRTHE,
il a AE—BEMNE, a B—N—4T=F5%ERE.



PATIXAER -
a(1)=[all, al2, al3]=Xw®
E_R
VBEEHBRWE=ATR, FE—ANWR, FTUVY REAT R,

PATZFER IR
Wy 1@
WwW=| W, ;@&
W5 ,@

AR Z AT LALE F OB w, X PR R T LIS e y T

a= tf.matmul (X, W1)

y= tf.matmul (a, W2)

TR B R, BB with SSEHL, T B EVIGHERE . TH R4S
T E] sess.run REH . W TEEHLMGM, FHAIE sess.run FTEH AN
tf. global variables_initializer SEEIXI AT EVIAIL, HEERYIE. Xt
T HETZEE, RATEEACZEY RUEN sess. run BIRT,  HoinETh-5%0 H
y, H#%S sess.run(y) BI7[,

TESZBRRI R, BATAT L — RN — k2 N, AN H y, o
PASEH tf. placeholder 43N S0z WHER—RMR—HEHE shape W28 —4Ef B
51, FHYTEERJUNMRNEE: R KA Z AR, shape 1EE—4E
A E AT LLE None RoRSE72 4, B A B SH LM RHE . XFEAE feed dict
AT DA TS ESR [ .

V BTSRRI R tensorflow k-

VERBHISE. HHEET REEHEASTE (vith 44 LI

with tf.Session() as sess:

sess. run ()

VAR EYIMHM: TE sess. run REHH tf. global variables initializer ()L
BEAERIUER.



init _op = tf.global variables_initializer ()
sess. run(init_op)
VBRI RIBHE: 7 sess. run BEHBEANFBENT R
sess. run (y)
v J tf.placeholder 5L, 7 sess.run REFH feed dict "BEIE
MR—ZH B4
x = tf.placeholder (tf. float32, shape=(1, 2))
sess. run(y, feed dict={x: [[0.5,0.6]]1})
MR % AR :
x = tf.placeholder (tf. float32, shape=(None, 2))
sess.run(y, feed dict={x: [[0.1,0.2], [0.2,0.3], [0.3,0.4], [0.4,0.5]1})
25451
XA RIAN L L&A A RIS AR, IS RT DL E ShHERE i v 1R
(MH placeholder SZHIHINE X (sess. run TN —2HEIE) HITEMN
FE—HMRAARL 0.7, EE 0.5
#tcoding:utf-8
import tensorflow as tf
#5E X ATIZ L
x=tf. placeholder (tf. float32, shape=(1, 2))
wl=tf.Variable (tf. random normal ([2, 3], stddev=1, seed=1))
w2=tf. Variable (tf. random normal ([3, 1], stddev=1, seed=1))
#IE SCHT [ AL Hf 1 78
a=tf.matmul (x, wl)
y=tf.matmul (a, w2)

AR AR



with tf.Session() as sess:

init op=tf. global variables initializer()

sess. run(init op)

print ” y in tf3 3.py is:\n” , sess. run(y, feed dict={x:[[0.7,0.5]]})
@H placeholder SEHUHI AN E X (sess. run FHMEANZHEH) HITEM

S MERAAFR 0. 7. 0.5, 55 ZHMART 0. 2. EHE 0. 3, 55 = HMAFL 0.3 .
HE 0.4, FIUHRAKFR 0.4, FFE 0.5.

#coding:utf-8
import tensorflow as tf
#IE AT H
x=tf. placeholder (tf. float32, shape=(None, 2))
wl=tf. Variable (tf. random normal ([2, 3], stddev=1, seed=1))
w2=tf. Variable (tf. random normal ([3, 1], stddev=1, seed=1))
BIE SCHT [ AL Hf 1 78
a=tf. matmul (x, wl)
y=tf.matmul (a, w2)
BTSSR
with tf.Session() as sess:
init op=tf. global variables initializer()
sess. run(init _op)
print” y in tf3 4.py is:\n” , sess. run(y, feed dict={x:[[0.7,0.5],

[0.2,0.3], [0.3,0.4], [0.4,0.5]1})



3.3
— RAtEH

V REAER: ISERSHE, ERESHERBETR, £ WRRE)IZGHE
ERBREERD

VIRRERE (loss): HHEBIMMNE y 5EHER y_HIEHE.
BURBRBITH AR 2 T57%, $77 1% % MSE 52 tLAUH -7k —.
VB JTIRZE MSE: RETHfEE T EERE CRHERZEN T EREY.

n o2
MsE(y_ y)= 2=t 7))
Fi tensorflow MEFETRN:
loss_mse = tf.reduce _mean(tf. square(y_ - y))

v RIFEBNG T DD loss R B¥s, BHSE T . momentum {24k
8. adam MRALBEAL T .

X = FRE AL 75 tensorflow YRR AT LARIR N

train_step=tf. train. GradientDescentOptimizer (learning rate).minimize (loss)
train_step=tf. train. MomentumOptimizer (learning rate, momentum).minimize (loss)
train_step=tf. train. AdamOptimizer (learning rate).minimize (loss)
=AU E X B T

(Dtf. train. GradientDescentOptimizer O f# FHBENLELE T EEE, FSHLE
BOEERI ST ), RSB/ T A5, Sl EHr 24



gradient direction

s

s
£

a](6n)

t!E’l111+1 - 81’1 —a 20
n

He, J(O)NREE, ONSE, aN¥IE,
@1tf. train. MomentumOptimizer O) 7E 5 HZH, FIH TESE, ZHEH AR

=)
=

di =pdi_1 + g(6;i_1)

Horb, a3 %R, HMSHCNB, ONSHL g(0;1) WK REIREE .

tf. train. AdamOptimizer O A Hi&E R > R HAFE, Adam FIEAIBE
HUBREE R RS o BEAUBSFE N BB REF R — N IR A IS8, %
SRS T HASEAL . W Adam Bkl vF BB BE (0 — 4B fh 1 F1
s R NS RN G E - g aa WA S P AL s o

VEIER: REBRSHEEFHIBE.

PEAGES AT A e 2 R S H, R, AR ol R ik g R iz
G ARG DL, I S ikl b, S I SUR g R I, FRATT AT BLik
ANBCINFMESE, im0, 014 0.001.

B REAERSHEFEISTE

R UL -

2 RN Z BRI R4 2 IR S A

a' IR S RRBUZ RO % (0 A



£ () BRI B 4
BRSNS L.

HES

MEEREE L EfE: o' = f&H) = fwlat +bH
POREA: Jw,bxy) =2 lal = yl[3
TR S LR

at = f(z") = f(whal™! + bt)
J(wbxy) = llat = 11

aJ(wbxy) _ dJ(wbxy) adzl _

= gt gt = fE@) =Nf (Da T = (@b =) (@D O f'(2Y)
dJ(wbxy) _ dJ(wbxy) dzL _ , _ '
O = 2RO = (fER) —f'(EH) = (@b =) O f'(#)

E¥rRE— 2 L ZRSHw Mt
L L dJ(w,b,x,y)

owl
dJ(w,b,x,y)
L _ pL _
b b L
Asl = J(wbxy) _ 9]J(wbxy) azL gzL1 9zt
~ - azl azL dzL-19zL-2 """ gyl
s
d](w,b,x,y) a](w,b,x,y) az! _ _
ow! = az! awl 6l(al 1)T
dJ(w,b,x,y) _ 9]J(w,b,x,y) dzt _ 5t
abL B 0z! obl
SURT DA B AR5 3
5t = aJ(w,b,x,y) _ 0](w,b,x,y) dz"** st az!+1
N dz! T 9zl ozl dz!

H 2+t = witlgl 4 pltt

ﬁﬁuaz;l _ azl"'la_fl _ (Wl+1)T o f’(Zl)

5} aft az!

| _ 9lwbxy) _ dJ(wbxy)dzt g 9zt g T 1ol
6" = a9zl T gzl+t 9zl =0 9zl = 4 (W ) Of(Z)

KIS 1 ESHw! b T A 0N

wh=w! - a](v(;/;/t‘lX‘Y) = wl— 6l(al‘1)T —w! — 6l+1(wl+1)T 0 f’(Zl) (al—l)T

aJ(w,b,x,y) _

L pl _
b*=b TN

bl _ 61 — bl _ 6l+1(Wl+1)T @ fl(zl)



. BEHEMEH )\
FA T3 S B LE A 2 DX 28 4 A 1 ) B 5 o 22 IR 2% ) 8 U 20 DU 0 5 e i AR
(INEKEE NS LR i B S e v
V0. AR, A REHBEEE;
import
HEE N
AR S
v 1. BT EERE: ESCRA . SEH
x= y_=
wl= w2=
a= y=
V2. RIAfERE: EXMREH. REEETIE
loss=
train_step=
V3. HERimTE, YIgk STEPS %
with tf. session() as sess
Init_op=tf. global variables_initializer ()
sess_run(init_op)
STEPS=3000
for i in range (STEPS) :
start=
end=
sess.run(train_step, feed dict:)
25451
BEATL™ A 32 A M A AR E &, 12K 3000 %, & 500 F&4 tH— i
DRBREL . T IERATIE S VA R e — 5 PR b 222 ) 2% 1) S B A
0. FABELL, Az it Bt 4k



1 #coding:utf-8

2 #0FARR, ERRBBES,
3 import tensorflow as tf

4 import numpy as np

5 BATCH SIZE = 8

6 seed = 23455

7
8 #B T seed™ £ FHH &

9 rng = np.random.RandomState(seed)

10 #EH BOREI32T25IMER RRN2E GRMNEE EAKA
11 X = rng.rand(32,2)

12 #MXX N 3217250 B PR BRI — 17 HIBRE RA/NF

13 #HEABABBERNGE (EBER)

14 [f = [[int(x0 + x1 < 1)] for (x, x1) in X]

15 print "X:\n",X

16 print "Y:\n",Y

L JE SR Mg SN . SHORm Y, € SCAT R AR 4R IR 5

18 #1EX MEFKBHWMA. SHMNH L , EXaREEIRE.
19 x = tf.placeholder(tf.float32, shape=({E, 2))
20 y = tf.placeholder(tf.float32, shape=(None, 1))

21

22 wl= tf.Variable(tf.random normal([2, 3], stddev=]
23 tf.vVariable(tf.random normal([3, 1], stddev=]
24

25 tf.matmul(x, wl)

26 tf.matmul(a, w2)

2. € SRR PR S AL R U ik

28 MEAMEEHBR REEER
29 loss = tf.reduce mean(tf.square(y-y ))

30 train step = tf.train.GradientDescentOptimizer(0.001).minimize(loss)
31 #train step = tf.train.MomentumOptimizer(0.001,0.9).minimize(Lloss)
32 #train step = tf.train.AdamOptimizer(0.001).minimize(loss)

3. i iE, %k STEPS #2




34 B35 RIE, 4 STEPSH
35 with tf.Session() as sess:
36 init op = tf.global variables initializer()
37 sess.run(init op)
38 WL BE (R20%) NE28NE
39 print "wl:\n", sess.run(wl)
40 print "w2:\n", sess.run(w2)
41  print "\n
42
43
44 )0
45 for i in range(STEPS)
46 start = (i1*BATCH SIZE) % 32
47 end = start + BATCH SIZE
48 sess.run(train_step, feed dict={x: X[start:end], y i Y[start:end]})
49 if 1'% 500 = 0:
total loss = sess. run(loss feed | dict= {x X y Y})
print("After %d training step(s), loss on data % (1, total loss))

# B &EN2BRE.
print "\n

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

HAZ L R S 2, FRATAT LR, @ 3EIZR 3000 %, MHEEM X IEEESE
ALY [AR2E T O XS RLII A start FFAA 3] end 25 RANRFIEEAIBRZS, BRASHE
2%, H sess.run 3K loss, B 500 #&FTEI—IX loss fH. £t 3000 # )5, &
AHTENHE B NGRS wl w2

® training step(s), loss on all data is 5.13118

500 training step(s), loss on all data is 0.429111
1000 training step(s), loss on all data is 0.409789
1500 training step(s), loss on all data is 0.399923
2000 training step(s), loss on all data is 0.394146
2500 training step(s), loss on all data is 0.390597

[[- 0 70006633 ©0.9136318 0.08953571]

[-2.3402493 -0.14641267 0.58823055]]
W2 :
[[-0.06024267]
[ ©.91956186]
[-0.0682071 ]]

EAE UG A RT DASE AR IR 2% (R 5 A T



