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1.1 AL iy ¥

M 20 22 50 FARTFUE, F 2 L Fi A B AR EIR A B 48 A )
FLas vk SEHD B, iENEEAN— R . S A5 A kR R
2% (Thinking) AR HE AL (Intelligence) 1, ANJELE 1AMl 8 ANFF 51k
) < EAR”, JFHENLAS R BRI BRN R EERE S, AR AN R
H I

Jak, TFEAV FAME, MK Rosenblatt 7F 1957 SE4R HI ) “ & An88
(Perceptron) F£/7, fHHENRERIFERT “INZ4” &MEE AN, LY
SHINLES “237, KRR “IESEFE L7 (Connectionism), G ZE | “ LM 4% ”
(Neural Networks) X441 XA AL H A RIHLES A RF 5 0 FHR A
kb RGN R, M REITEIERISAE &R, (HAA]
FEARDHLES R EE) “RI” B,

AlphaGo 3 2 X DUHT i@ 2 1K . 2016 45, AlphaGo 7EFI#L L3 FHM T
NEMHFE % . AlphaGo L2 () REVAENKCHMERA N L
by BT ANEKEM I e, o & )  ATE NSRRI Z, T AT BRI
i AWIFIEENE T AN, BT 2017 £, DeepMind H1BAFIHT— RN L& 8
AlphaGo Zero, T AFEKY i@, WASHANKNEE AR, 0B 1
NE g S, TN HEERSS, BITEE, HEZ R imH
i AlphaGo, T HLE &R E M, LL 100 © 0 f 4456 ik & 11T 2E AlphaGo.

1.2 Pythonifi i HAI

Python & M HTIEFWMATH — Mt HALES, £ AL BHEEIR T, BERIA
HEFER, FONTE AL BREESTIRF £2 8E 82 (Library). HEZZ (Framework)
P& (Platform) #fs& LA Python {F 5 F E1E F K H KK . #1401, Google jit
N K9 TensorFlow. T JEfift N (1) Paddle Paddle, LM 101 (UD J2HIHE S #2
H Python #£5 i] .

Python & fi# R (Interpreter) i& 5, f& 5.5 M, HIEECTERE =21 C/C++,
MM KIESE T AL IZH AR . 24K Python BUR T HEH 2R F 10 AL IR EE 2
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IRIEEFEE (Library), 1532494 K& > ATIREL % SIHERA SR B, XikE R
N AT ERIEHEIES 2 —.

1.3 1 & PythonJF K IHEE

W R AR B R 23 Python BM, WESLHE. HETEMOLMHEN
Python 3.7.x hitAs, {H A T #i{RAES TensorFlow AP E &, A 7544 FH 44
SERRA 3.6.x. S5FTHF Python B ™ https://www.python.org/ (ItAk L Windows
FRAS NG, Wi 1-1 fow .

Downloads Documentation

Python »»Downloads »»Windows

Python Releases for Windows

= Latest Python 3 Release - Python 3.7.1

= Latest Python 2 Release - Python 2.7.15

1-1

fEZ L b, AP LA R & AN RA R Python, IHhAbik+ Python 3.6.5 iR
ANE, W 12 s

oads/windows/

& C | @ 2= | https//www.python.org/down
= Python 3.6.5 - 2018-03-28
= Download Windows x86 web-based installer
= Download Windows x86 executable installer
= Download Windows x86 embeddable zip file
= Download Windows x86-64 web-based installer
= Download Windows x86-64 executable installer

= Download Windows x86-64 embeddable zip file

= Download Windows help file

1-2

e 3.
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W P ELG R 48 Windows 32 47, H & Windows x86 A ; WiiE 64 i
A4, HIET Windows x86-64 A, BbAbHL.H “Windows x86-64 executable
installer” 4z, SAEIRMEIER FELERT. TRERGE, W Z2ERT,
5 R 2 BT EAE, A 1-3 FR
P Python 365 (64:bit) Setup s

} Install Python 3.6.5 (64-bit)
Select Install Now to install Python with default settings, or choose

Customize to enable or disable features.

# Install Now
C:\Users\misooYAppData\Local\Programs\Python\Pythan36
Includes IDLE, pip and documentation
Creates shortcuts and file associations

# Customize installation
Choose location and features

python
for Install launcher for all users (recommended)

windows 9] Add Python 3.6 to PATH

1-3

JEl, & “Add Python 3.6 to PATH” & i%HE, SRJ5 i “Install Now”
BT 2%, i 1-4 iR

Setup Progress

Installing:

Python 3.6.5 Core Interpreter (64-bit)

 1-4
ZAWYE, W E 1-5 Pros S .
H /s Windows R4 “ iG> A 1277, 7] LLE 2 Python3.6 XA

Je, ik 1-6 fiow
HACE 2 T HI%S 1 4 IDLE (Python 3.6 64-bit) J& Python % FH T & FR 35,

P IZ A T I A B 1-7 B A G AE
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Setup was successful

Spedal thanks to Mark Hammond, without whose years of
freely shared Windows expertise, Python for Windows would
still be Python for DOS.

MNew to Python? Start with the online tutorial and
documentation.

See what's new in this release.

& 1-5

, Muance
| PC-cillin 2011
|| Python 3.6
A IDLE (Python 3.6 64-bif)
B® Python 3.6 (64-bit)
[ Python 3.6 Manuals (64-bit)
7 Python 3.6 Module Dacs (84-bit)
| SharePaoint

| Virage Logic, Corp
. WeChat

1-6
r al
| & Python 3.6.5 Shell =l
File Edit Shell Debug Options Window Help
Python 3.6.5 (¥3.6.5:£50c0932bd, Mar 28 2018, 17:00:18) [MST +. 1900 6 =~
4 bit (AMDE4)] on win3ld ) ) ; B
Type "Copyright", "credits" or "license()" for more information. \\
S
Ln:3 Col:4

1-7

F P BN A2 Horb 4% 5 Python F2 1%, &l 1-8 AR,

r M
| & Pythan 365 Shell [E R

File Edit Shell Debug Options Window Help

Python 36,5 (v3.6.5; f50c0932b4, Mar 28 2018, 17:00:18) [MSC +, 1900 64 -

kit {AMDA4)}] on win32 u

Type "Copyright", "Creditz" or "license()" for wmore information.

shroa o= 15

=x= printl a + 5003

525

=z |

Ln:6 Col:4

L 4

= 1-8
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1.4 JFE% 5 PythonFE )3

75 O 225 47 (19 Python R BB N fr 4, W1 19 i,
| & Python 3.6.5 Shell — -

File Edit Shell Debug Options Window Help

Fython 3.6.5 (v3.6.5:f50c0032hd, Mar 28 2018, 1[7:00:18) [MSC +.1900 64 -
bit (AMDAE4)] on wind2

Type "Copyright”, "credits” or "license()" for more information.

= oa o= 25

=x print{ a + 3000

525

sz |

Ln:6 Col:4

& 1-9

BRKR, FEmESEF, EiaE— 0. %8 “File>New File” 3,
WE 1-10 Fis.
SN E D, WE -1 Fis.

&
|.& Python 3.6.5 Shell file Edit Shell Debug Options Window Help
. . Python 3.6.5 (v3.6.5:£58c0932b4, Mar 28 2018, 17:00:18) [MSC . 1900
File = Edit Shell Debug Options Window Help 4)] on win32 i i i i
New File Ctrl+N 4. Mar 28 2012, 17:00:18) [MSC de copyright”, "credits" er "license()" for more information.
Open Cirl+0 "license()" for more informatio (& Untitled
Open Module...  Alt+M de Edr F am O i el
it t t i
A b ‘ ile Edit Format Run Options Window Help
Module Browser Alt+C
Path Browser
Save Ctrl+§
Save As... Ctrl+Shift+5
Save Copy As..  Alt+Shift+S
Print Window Ctrl+P
Close Alt+F4
Exit Ctrl+Q
1-10 1-11

FiI P AT BAYESX B 45 5 Python XS, iy A B 1-12 TR 1 1 25«
Sop i 4 RFIEB LS, TATE, FEEFT Python i1 4. BTk,
XA, hFE “File>Save” 28, WK 1-13 fi~.
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File Edit Shell Debug Options Window Help

Python 3.6.5 (v3.6.5:f59c0932b4, Mar 28 2018, 17:00:18) [M
43] on win32

Type "copyright”, "credits" or "license()" for more informal
s

[ & *Untitled*

File Edit Format Run Options Window Help
# g%ﬁs’apymmﬁrﬂ%

a=

print{a + 500)

F£1E Al 5EEX% Python

[ & Python 3 hell

Fle Edit Shell Debug Options Window Help

Python 3,6,5 (v3.6.5:£50c0932b4, War 28 2018, 17:00:18) [MSC
437 on wind2

Type "copyright”, "credits” or "license()" for mere informati
el

| *Untitled*
File | Edit Format Run Options Window Help
MNew File Curl+N
Open ctrl+0
Open Module... Alt+M
Recent Files 3

Module Browser Alt+C

Path Browser
o cuis |

Save As... Ctrl+Shift+5

Save CopyAs.  Alt+Shift+S

Print Window Ctrl+P

Close Alt+F4
Exit ctl+Q

& 1-12

& 1-13

F P AR ST A8 45 SO A4 R AF, G0 IEL 1-14 s .

EXs)
N « Python > Python36

BR - FRESEE

NI =13

o HREAIE

f— . DLLs

X Doc

e ’ include
OneDrive Lib

& * libs
L3-=L - B VDS

v U EEPython36®

® v

BERES ~

2019/7/115:51
2019/7/115:51
2019/7/1 15:50
2019/7/115:51
2019/7/115:51

S (N): [Ex01-01

{REEBIT): Python files

~ BREDR

& 1-14

ol “ORA7” 4L, (RAF Ex01-01.py FEFPSCfF . F P Rl RAAE ORAT A B AT IF

ZC, i 1-15 B

Win7 (C) » EFBE » Queena > AppData » Local » Programs 3|
= B #xaH
DLLs 2018/11/8 T 0
Doc 2018/11/8 T 0
include 2018/11/8 F=F0
Lib 2018/11/8 T 0
libs 2018/11/8 T 0
MMIST_data 2018/11/
model_data 2018/11/1
Scripts 2018/11/
tel 2018/11/
Toals 2018/11/
[# Ex01-01 2018/11/17 £5F .
1 pythona.dll 2018/3/28 & 0.

& 1-15
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W% SCAFEAT, iR “Run>Run Module” ZE#., WK 1-16 iR,
BTG, WHgRAN 525, K 1-17 Fiw.

| & Ex01-01.py - C:/Users/Queena/AppData/Local/Programs/Pythan/Pythan.._
File Edit Format Run Options Window Help

#ﬁZ%QSEEE’JPythnn{ Python Shell

F;mt(a + 500) Check Module Alt+x

RunModule  F5

& 1-16
Li Ex01-01.py - C;/Users/Q ta/Local/Programs/Pyth
File Edit Format Run Options Window Help
ﬁz%?ﬁﬁ??whonﬁﬁ%
a =

printi{a + 3003

| & Python 3.6.5 Shell
File Edit Shell Debug Options Window Help

Prthon 3.6.5 (+w3.6.5:f39c0932hd, Mar 20 2018, 17
4317 on wind2

Tvpe "copyright", "credits" or "license(}" for m
e

EEIEESTART: C:/Users/Queena/dpplata/Local /Program

o

& 1-17

WJa, & “File>Close” A E L, WK 1-18 fras.

L,i Ex01-01.py - C:/Users/Queena/AppData/Local/Pragrams/Python/
File Edit Format Run Options Window Help

Mew File Ctrl+MN
Open... Ctrl+0
Open Module...  Alt+M
Recent Files 4

Module Browser Alt+C
Path Browser

Save Ctrl+S
Save As... Ctrl+Shift+5
Save Copy As..  Alt+Shift+5

Print Window Ctrl+P

Close Alt+F4

Exit Ctrl+Q

& 1-18



$1ZE Al 5EEIE Python

4%, H P el IS AL RS IDE HF & T H, 1 PyCharm. FH 7 a] PLE|
HM T, W 1-19 FioR.

Solutions Support Store

For Learners For Educators

Download PyCharm Edu

Windows macOs Linux
DOWNLOAD INSTALL EDUTOOLS PLUGIN
or
PyCharm Educational If you have already installed

PyCharm Community or Professional

1-19

i “DOWNLOAD” #%4H, Bin] Na#@ds., 23 5% )5, 'S Python X
igitizsr, Wk 1-20 Aras.

& untitled [C\UsersyQueena\PycharmProjectsuntitled] - C\UsersyQueenal, PyCharmEdu20
File Edit Wiew Mavigate Code Help
G Project = €@ = B — [gscratchpy
E > untitled C\Users\Queena'PycharmPra) 1 a =25
:' v External Libraries print{ a + 500 )
> < Python 3.8 (untitled) »
v Scratches and Consoles
v Scratches
-, scratch.py
Run scratch
[ 525
Process finished with exit code 0
=
=+
- =
| =

1-20

f% PyCharm #h, F /1 id ] IR YE & B HkILIE & B TR
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1.5 [iM*%R (Object—Oriented ) A}

1.5.1 X% (Object)

HAR A A &SR, wpds. HE. 3. MEE R E K,
NI BARF RGN Z . AN E, FrNRI AR, & n] LR T
% (Object), W H ORI RN R2MP T, G—EFEL— IR A
—HGRFE—FERT, —Bte vl R i, IR DU Ao REAT LU, W
UINGOES =R (I

o XTHIENE (Attribute).

o X% 4T~ (Behavior).

MBI EMER: ARl a6, REERS; I8 a5
FH#RZERSE. S)LNEES. Al BE: HiT AR Bk, a%%.

TIE—ANETR B TERAT AN, SRR 3 HZ R T TR AT (Concepts ).
REH RV IFAFA, HREN S, xR, b s,
KR A A I k2 AT XS G o B0 T3 A Ui ok 1o ik 75 H R
RIANE R, 1 i A X R

1.5.2 iHE (Message)

BRI R LA L8, AmAEZELRIKERTE . filh,
RFEAEHI A2

HIREAEEATE, Sl KT %

KX RO LEMA EANKT, LEMASHEREET - “1” M “iE7,
LEMAKT LA “% 7, AeMKTIRZE/EM “ W, i “l|”
R HARH” WERREAME LAMEIEE S (Message). L EfOdsEnd, 1%
IR AE, WRRAE LA R e, SR e LA NS B L A, S E S
i

1.5.3 ZE (Event)
H ST RN EBARZES (State) & 5 AN KRIFmMARAL, a0 b5 10 2 = M K

<10 -
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FNTEMAARGER, ERBHE S0 RZEREHE (State Change), £/~
B CHAR” (Event) KA T o WHATH B2 83K 7, T2 “ITiked” FAf
RAET o —MFFEMRIRE, B3R —FMRRE. MARITIRT, fE+-58
FRZEEL R — B, IREWERS BHAMS], EREa5lk—ERRHME. DF
ML) 7> R, KBMER EFIG R, #R R E P B R HA .

G RIREIRRE, KW RN, RAERBIA ST, XA WL
Ro BHET, MIHBAE KA, A KERIZFE, JRTRE, SMIER
A%, Xt E KM R . X—ERHEM, MAAETAHR . £
X % 4mfE” (Object-Oriented Programming, f&F8 OOP) M, FHAFERTEE K&K
RGN R, MNRENEIRESZURZFM BER W IRTE LLGAT AR 2%
G 6 WURGH S 7 0] B AR A A2 A, R AN A XU PR R 28 T 7 A AR A o A
REE R ERGR I, ASITH THR2FME. B2, XNRNMIIEN,
PR AR, FAE AR AN R AR, Bl R AL E RS E .

HAF, BIXT RN ERRAS A4, A far 520 ) (16 e ? AR AMA A
HRASAL AR KR B KRR AT v (Behavior), X5 (04T R FROR At % 5 4 5B 1
A, BVl R ) ) A s e AN R “REE” B AT N, TR A R
AT A, “R¥E” RIREWAT A, “AmT” RAGITWAT N NBER, 26
R REAT 9, AR BRI, BT, =—RIIT A RiTh “fF”
TRAFVRAIRE AN, A RIEAT N, EAT R SITZN, M A
W47 09, A3 AC IR .

1.6  BFprIrf4 (Object)

1.6.1 HRAER

A B “Hf 3 (Abstraction) FE CANTR = NATTI i Hhoot #0541
TMIIX 43473 (The Act of Separating in Thought).” R EEH WA :
o HiRH i (Essense), MR EARHIA™T (Detail) Frikzk. i, %
EHELE LT R, “HAE]” SILELIE.
o SR[FEMESR, RN RZIEMILFERFE. Flan, KGR DA R
b, EATHEIAMR 2 4k, FIARISE A A 56, s TR 424,

11 -
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1.6.2 HMERERT

B BRI B2 H AR R R KR (Abstract Representation), B[V {4
WA GOE B RS T BRI SER R R, (HWAREHERENRR. Bk, A
AT v e SRR B A TR A B AL B ) 4 R — B0 . B R E AR RS SR I R R
N, FLREMET LB T MBS B AT TR B AR LS R B, TR O B R
Pi B 5 T8 CRRAT . BrRL, B E R Dy B S S S A xU ek
i (Model the Reality).

1.6.3 HIEFIRE
BRI HEAE (Data) FpKEL (Function) — 4 AL .

AL RTINS R RN, MBCERIE HRAX ZHAT . Bk, AR
X G RE S R IR IL H IR TN B, B REE SR IL H AR A S R .
N T A “HIR FAEAEATE, SLA KT L7, AR RZA 3 MR —X&
T KT, Wk 1-1 fros.

F1-1 BREhXRNBIE. ®RBKFR

LS FE L EMPILRIBYE. PORES FiIK P AN CT7 ST R
1% RIE “Qs” “Hith” % ik 7R R BATR
T RIERKT 45 Rk “ABH” WATA

R, e it X G F SRR AE L0 RACRIE X RN B 4 -
NAEWUH TEfE RIESE

1.6.4 [HEREI

B4 L, BIRSHRB MRz . “RE” RFBIEVRE, HaERHE
M2 “RbER” H4E, i 1-21 fss

<12 -




Horr, a fb Z&FHE: M b="very"+a /&
—AT A, RBHE L — . B
Wehiy, ERECR FE B AR T —FF,
— st PR T AKOR AR A B KRR,
M BPIRES (NIRRT KA, A F “ 3
TTHIAT N . B, B IEA e R R BB
A B AR R AT ARG S, A B RS

$1ZE Al 5EEIE Python

| & *demo.py - C:/Users/Queena/AppData/Local

File Edit Format Run OQptions Window
a = "beautiful”

b= "very " +a

printih)

1-21

IR, RSB IEAE SE WL, A B R s B 2o %, & o — R o in 4 B it

TIRPE
1.7 X% 58 & ( Variable )

1.7.1 HHERE

HpE KM (Data Type) /X5 AN . Python A 3 i H A B A4 -

TR RO e 3 M.
® Name: "Rose'",
® Price: 12.55 JG.
® Month: 6 M.

Forr, "Rose" /e 7 dh R EHE . 12.55 sl (ORI R KA
HIEdE . 6 BB HdE, LA Python F2 /5 RB WA 1-22 Fior.

Name = "Rose"

Price = 12.55

Month = 6

print{Mame, Price, Month)

File Edit Format Run Options Window Help

1-22

EZFEF T, WA “16” WBkiE. #2791 Name. Price & Month H &

R

- 13 -

FRTERRFE, TSR ZEBIE. THENANR, IR SR BEE,
REFZSZ /NI B o R, AAIIHE 55N ER, DA BRNE, Xt
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B PR 2 IR, T S AT ZRI “Hh R BETT. (A3 AATT0 3
PRGN, TR SRR, R E TN 1

NI U SN R A MR IRETT, RS NATIABRAERT 0 BLAE,
OOP W& Ol A8 Tk SEHLI “ /M7, B RS H 2 B IR ZI & XL T - £ OOP
WA, T Python F2 /7 Rk R

flower.Name = "Rose"

flower.Price

12.55

flower.Month = 6

flower.Print

SRR AT AR L

OIE TR R —— “487. flower j& “48” ML=, A4 Price &5
B ORI SO MR & — R H flower W T 3 A~/MEE——Name,
Price A1 Month. [AI#f, WA LLENE “B” “ 07 “ 157 SEHHn KA,
KR EHIRFN G “T8” WAE 3 BUEARKIE R, KA, W]
Qg “ AR BiESRA, HAEA b7 CRIR” “ 87 EHERA.
PlE, £ OOP MLaxrh, FH7 ] LGk K dls 5 7 R 4tk B 2R F Bt i AE
BRI 5.

RIVHBER—AB L, AP EREFR, RESTHREIE XL
R AR5 flower X i& o Wifd A fir 4

flower.Print

WAy EENEE flower BEIINE”, A OOP W, H
BEXCTRGRET N “Ae)l, AP RN AERA AT 7 tHEHIE — I EE,
A ST &, T flower TR EN.

1.7.2

TEEIXR

7 OOP W&, g AN %, i 1-23 Finw.

File Edit Format Run Options Window Help
Name = "Rose"

1-23

« 14 -
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H:rp Name /248 & (Variable), W& F#FH "Rose". LIMEGIRNEKE, X
A A E SO : “E T AU "Rose" F 4 B /£ A\ Name A H .7 # LL OOP HR
HookAE, HESCH: “Name, X/N"Rose" FF oA .7 HERS i+ ML T
W, AN Name xf 4 (RIZZ &) XFif, HAm) “Xil” 2&:

“IXAN"Rose" FARF G

SN TA], GG /N BRI s X SE I A B IR A AR o 7 RATTRR I 0T 13 () N 28 9 “
H7” (Message), BRI,

25 HIR

—_—

'
N

| | /hER

| —
NERAERS R, BRI B —— R B RGN R R, DRI R EAE
IR E . [FFE, IR Python A4, AIEREUIT

= "Rose"
—_—

!

| | Name
-

=75 g MG, AR -IUTE) (ER), BIRIEANRIEHE
FIHR. “"Rose"” 5 “H” MMEHiL, MARITIHNSE, 2 FIER
M. Rk, T EEEEPIIRY .

® ITERNER: Gn U= RIKT AN CGTT BB .

® Z4: U “"Rose"” FTik T AR .

HEREM: B S, SHEENHIRES. HEKHK: ZR R4t
M55 . B, 2K B MIRNEENL, WEEINMET S, &R
BAZ B A AT LAY 2 B EIK, B & S B RE AL A RS —— & WUz
BEn. Hoetkmny, EENRMRS —EH KR

FIRE, ANERIESRE SR, AR —NOENHH S EZ TH
W, BRAGEER. DR ERBYE: APkl gm . XN
ERIAR 55 - Name Xt RAZ 2 B, H A ESAT Fracfb——Name N HIEA N
"Rose"; 55t “fRIF"Rose" FH7R 7,

- 15 -
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seAh, H LIRS IEHEE, W 1-24 P

File Edit Format Run Options Window Help

Zolor = "Red”
Name = Color + " REose"
printiName)

1-24

b, Color il Name P/ X G 21W &, IREWF.
Step 1: Color F1 Name X % P #6225 )

__
| | Color
-
—
| | Name
-
Step 2: Color #ZUIH B —— “="Red"” 35, HKE T NHIRE.
= ||Red "
P
|
—
"Red" | Color
-
—
| | Name
-

UL Color X RN AN “"Red"” FHFH
Step 3: Color X &4 —MHE—

Name X%,
+||Rose||
P —
|
="Red Rose" ——
Ve { "Red " Color
-
|
—
| "Red Rose" | Name
-

- 16 -
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HE—— “+"Rose"” HI] “+7 RIRBNE: ZK Color Xf Gl T ik k55 -
® it Color NHIF4FH “Red” HRZEL “"Rose"” FHFHEHEK,

o HEIXEHHEE “="Red Rose"” % Name.,

Name ZF)JHBEK, HHNZEE N “Red Rose”, WE 1-25 Fis.

i
= BESTART: C:\Users'\Queena'\bpplataiLocal P
Red Rosze

|

& 1-25

1.8 MR Y5 ( Function)

1.8.1 ERYHAE

FE G (172 7 352 b1 pR Bl 1 F2 - 4L, OOP 3K A MIPKs s AL gy A X Rrbr s
X R KT . BREGRE TR %, 53 RNEIEEDIRAE .

WA SRS M s R E B — 8, R anr .

o MNWRAGKE, REKE TR ETAH-

o NEENRGKE, RECFRPTEAME—R “XNR” WHFELE.

fE “JHIR P AETEAE, Bl Wk dkT£7 Melr, LEMAPTA: “A
H” (Cry) K “1a” (Ask), feMA78F: “9&” (Say) M “K” (Fly), KT
MAT A “48% 7 (Swing). PAXT SR ZUX L s R 1-2 s

=12 WN&R51TA

POES 1A
‘ Cry O
A
Ask O
Say ()
1t
Fly O
S Swing ()

CryQOR Ask()f& “ZEM” WRNKIKE; SayOf Fly(sig “48” X RN
PREL, T Swing(O) “AKT” X G T ER AL

<17 -
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1.8.2 EHIRFHM

WA A ESA, WA 1-26 s y—4> Python /7

File Edit Format Run Options Window

a = 100
a=3a+3
print{al

1-26

TEAR G S, FEF @ R P IS AT P ok f2 o 1A P (User) HUGE
R ENLN AR S ME, EREATTENNET SR, HEIGEN, H
FBREN, “BHMEME”, EAZHEEANN—VNES), bR ANk, LREE
WA B

RZ, 1£ OOP Mz, MR “ EBEFME” 7k, i 5= 2 0 =3 B .

30 Z4EK, —HET X/ K Windows T2 % 52 M A () “ F 4RIk 5,7
(Event-Driven) ff, B2 “ERZME” M. b L&D (Window)
MBERP RS, ASANSHERNBEEESEA, EEkE. ZAN GHEVD HA
TR NPZAM At 4, BN R AT LLSEIETR K, T AT Bz 3 JRSE, Hid
FEFINGT B Nk g, THEALBER &, “u” HE AR R AR .

THENL 0] B3 A3 I ERESE 2 OOP %5 TN . BR%E b 4% v 0 & xt
%, BRI (Mouse) HIYehr (Cursor) BRI % Frdimt, FRonfi 7k
T OCREFEMgRE), B EAREESZ SR, TN HE R AR
A R A B RS o FTCL, PR R BOEAS Esh iR an i 3, R S Ay
P AR im0 B, 0 B B O i ok A

FR SR, BN “CHAFIKE” B« K IKE)” (Message Driven). T LAFE
OOP W&, HEMATS: B4t G5 B R MR, BIRIEN ST N
BREUE T W B, RARBEIEE, 20T, X5 A S0y ek 20 S
S R

A B A 2 F AR I, 1 S X R, TR ZE R OOP [
SR

- 18 -
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1.9 HERHMIRK

1.9.1 SRE5HR

AR KT RV LT (Class), AT R TN —%. Fii
KL, HRTE A LM, (R . A R
BHRIOOI BN, R, 4. . & (), AEFHRHO (FH
AR AT —%. B, KR —AMES (Sev), HMNMLEE (MR A
AR BB, B AR, MXK (Class) WIH S, &AM, 4
SENP

MK L, B WL 1. B SRR — 25,
AFWE. ERR SR, KA. SRR, FFAASG %K. =
FHAREA, RAASBTIRI S, KA R— AR EWE L. i,
PIEFARTAAE “ATD7 AN <57 ARG, BFAERRIEN: BX SRR
BHWE, DR D AR, R .

B, TR R B AR TG4 TR, MERAT <3S B, Bk
F S50 5 R AT L, BRI — K. S K E R ik B
B, LRI R AR, B, 4 NS YRR <R R 6,
RS BB AT B AR, T N S AR s 2 LT 3R A N 2
YR B 4 A«

1.9.2 WHRE5%,

REFEER (BEES), MNFERRPH—0T. AMIWH “—47 k&Kik
MREGRZEPRF. Gl A5 —NER. LR DRI AT,
Mz AER KR T R AE M L5 2 D ERKE

BTEL “HER” X5, JBT “BE” RP—72 7. BINRENR, ZAXK
IS, MR FEFERSE, HAmaoE ARG R RN (S, B
AR T FJET “mzx” &, Prel RAIRFER 8 —R TR,

« 19 -
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1.9.3 RBFR

[0t RA SLRIFRrE, AR AR W& dh — i e 3L [m] R34 4y
NE RSN, SRR AEA L FERE . Fla: BxSF REX2HAE,
B A A SR H2EARRI, IWEZAREUE; T 2m. N2 E A
A X T R R

BEARFWAHNADE AR H2ZARRD, NFHEREME: BTES. L2
B AR KB 1K R I AR

TREINEFMNE RKAA LR —H R KD, NEZARA
Eo TRMIOE =DM —2ARE, NAGRXIUFFEZ AT ET K. it
B, ANATHH & —F” SRERIRX PR Z MR R Fa:

® HZE—FZARK.

® HAREREMERK.

WE 1-27 ffis.

XH A R H A BRI R — L2

[_TZ;K;] FUWNEARF: LEFRFHINEARE,
L B AR “E 7 KER G, B ERE”
S R . KX R LR “HRER” KGR, Wb
r——Lt——1 r——L——1 A CEARR” RKMOMR. G, KA Y
== | ERR L Rmg, mURRAEAR.

W 4 e 720 g% At 1 5% R 55 A X AN A [R] )
Rtk MR E R — AR S
B ok, AATHH B — 28 L BURF IR RS 4 -
* GZARKD, NHEZARAIE.
* KTER.
o JHKIE.
I BAIX 3 DR, FROVINE S [FIRE, AT dn F 45tk .
* HEARKID, NWHZAREIME.
°* MTER.
o HK/NREE,
TRKIVBRFIRIEIZE “/NREEZ”, W 1-30 k.

& 1-27

« 20 -
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r—-———= 1
| =A% |
L___I___J
r————J' _____ 1
r__J-__'I r__J-__'I
| B ® | | =55 |
L 1 Lo

XA R — SR B4R & (Class Hierarchy). T2, A PAIX A ¥, B8
— AR, R —ANERE, HENERK. AMIEM IR RS
A7, & OOP [ EH E 5k,

‘n“:? Hﬂl

1.10 iR

1.10.1 RE2HIRARAE

ﬁ%ﬁﬁﬁ, 3NV, XAUERH 3 X%, A (Integer) 228
i, HRUTENARE, MG T 3 20, HBRME “BH7. 4
ﬁiﬂ]% Python $2fit T 7/ ef . BEA AT M8 (RISEHD 1X 3 Fhsdm 284, |
Python & X T 3 NE—FFFH (String). % (Integer) V¥ &% (Floating
Point), &AEX— K. Fl4n0:

e “Beer” £ —MFfiH: “Beer” RFFTHENNR.

® 888 JE—MEEAL: 888 BEEHLMIKT L.

® 2525 B—MIFAH: 2525 RIF ABEEKINT G,

£ OOP i F (40 Python) 1, F R GBRHhAIIE# 2K, FfeBihRiLH
RS AT R AN, 7E Python iBEH, HHE/D NHE (Constant) 545 &
(Variable), K& 1-29 i,

« 21 -
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File Edit Format Run OQptions Window Help

a=3.5
b=a+2.3
print{h)

1-29

Horp, 3.5, 2.3, a b #BRE “sH” K%, 3.5 Ml 23 REHeg, K
WA AL, a flb&— g, HANRFENAD),

1.10.2 HHFIE: MANRHNBEMESITA

AN SO B RAN ZM R RS, RREHEEBWE ST N, 28
AN ER 4y 2T WL 2 B L B AT NN 2 P AERR T A AU LA R . [
KR EFILFE M E LB ST, B AT S — 300 A S 2 08 7 26 J& 4 70
TN WHAW, KE UL T RBA SR “H4R 7 (Data) FIHELE “pR
7 (Function), WKl 1-30 Fiis.

File Edit Format Run Options Window Help

a=3.5+5
print(a)

1-30

Python L8 XK “S2%” 35, HUH T “S28” Xt RSB+, -. *. / 5%
BE TR, NSEEN RESREfUX Siz . e fra s, Hu R L FEAT
NAEFE /N BE, BTl 1-31 B d RE P 2 E R Y

File Edit Format Run Options Window Help

a = "Beer"
a=al/l3
print{a)

1-31

T, BT et CERE S, WA 1-32 s,

« 22 -
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=
= RE3TART: C:\Users\QueenatdppData’Local \Programs \Python'\Pyth
Tracehack (most recent call last):

File "C:\Users\Queena’dpplatatlocal\Programs i Python'\Pvithond
2, in «modules

a=a/l3

TvpeError: unsupported cperand type(s) for F: 'str' and 'int’
o

1-32

“P BRIFEFFHFREZNNRAILFEIT N, TPl a LiEEBGEE—— “/3”
2, W, WERAEE T HE— “I6 (Flower)”, HH.&E X 1-33 fix.

File Edit Format Run Options Window Help

class Flower:
def _inlt_ (self, name, age):
self . name = name
self.agze = age
def _cry_ (self 3

pass
def _say  (zelf):
pass
|
1-33

KR “I6” KHE X, U TN

o “Ub” KRN R AAMWIILFJEM: name$. age$.

o “Ab” KX REEAMIIILFEIT N Cry(). Say().

[ R0 G B AT o — 8y, BT bl R R ARS8 X h 48— Ul B R AT,
AHZE W T2, Al 167 FERE S, W “46 rose”, MLIF, rose
X R Fis

| rose W% |
pom - :
|  name$ |
| age$ |
pom - :
| Cry0 |
| say0 |

7E 20 g 90 4EAR, B E R KPUA N KIS /T BB, TR 1991 4K W
7 Python &5 .

« 23 .



kklz.iz

L =1
Python X5 55K

2.1 OOP AT
22 AR
23 NEHpRE5Ms
2.4 AKO #% % %
25 MNFEpifTALEw




¥ 2ZF Python XN & 5%

2.1 OOPNA\]J]

FETTAE B R SR ZE 45 2 B AR X B W AT N W R a7 A2 H s
BT 2R 2 RIKER BAFKX R BRFXN R AR R R, BAFE b
Rk T EHRF IR F R, T2 ANATTO oo BB R ATHR w38 f i 5 —
B

FEBUAEN) OOP M, BRAFIT R E G SREFPI . X RN I R i ife B
MIEM . ML O TARE T HIRN G AL R 2 R REE (ffih
HED e HnE N RESPHEENR, HaRAHABNEE, A
Z IR = HARVEE . PR

H T B A B RO A SE B i 2 A RO 2, BTEL OOP WL fif
WA BS A S IR ARG RO, X2 OOP ML E 2 Hf . filtn, 1%
GUERAF I 0 M & —— R EL (Function), 7EAATIEFED R, H28%Bn
MEME. MAE OOP M, SEFRtESiIR g, WA 4. HEFMTK
PRt I N B, MR RN R B, AEREFIEREF R,
AT AR e TR R T, TR R AR AT E SRR )
REURF B AR VEMIRE &, (A5 R 2 ABEiE E A LR RS, X AMESR
THT R AR, WAEBCTHITEE 7R R

2.2 MRS

B TR RGEEREF I, 5 A H DR R P R RO
K%, WEERRGEIEF A RE? Flasot —MEE RS, ‘R 2 E
FEXF G, 77 b S LTt B G 11 JEURE (A7 K BT AR A TR IR A
BEA—ESHERGAH K KIIK, &R 7P 2 R A 248, R
PR R AR R O BN B FE RN RS AR, Wik P B
1 R G EIEM AR .

THEAHF RS R SE T . e RN R E T, XX R
RBCLUNZR, ik o 5.

(1) N (People) — NZRGPHEEM O, EH W0 RE KB

« 25 .
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Ko B AFE 5 A HE R, S5 — NS, 51 X AR .
MIXBERUR H, el RIS S B L R, AL AR R
FF— IR X R

(2) HuS (Sites) ——Hh SRS 5 KB G B P AT 5§ ERT L
R IE AR B B, R e . DORAT AL AT RE N B, Kk AT BIAE
ANE UG A B, & DG RS R K R .

(3) FE#Y) (Things) E BB B HEY T, RESKIS RGH
KEIRT G, W= 2SR LA RGP R R, RN H &&= & PEAT
REMEENR . RIREEHRAMS, “J5H” 2@HERENR, “PAR” K “Ik
7 AEFESA)EEE RSB A .

(4) FEH (Events) — A &EH WM FEMRZ “Z57, HHEM4KAER,
BT EW K AERRE ., £05 . EAMEERS, XEHEFEORRER,
R WUT REEhE, FrUAESCE, W R — N8 . s R 3 Fh
JRElE R e RELLT, BrCAIEIT 3 FhERL, X R— “IT8” (Ordering)
FHOA RN R ARSI RS, FROHL R 8 “FEIE” #BR
HIEN R,

(5) M2 (Concepts) —— 5\ E BN E B A KN “HIAE” 5% Fh
CTRRI” B s X TG AR e RS AR, E R R EEXN R
AFERGE 3 P A g, Hrh AR RV EH RGN EEN R W
A B P RE TE S N X R RVA IS, B E R R AN R

(6) SMBRG KR (External Systems or Devices) — i ff 244> 51
fih RGASHAT B o A It R AP R A TS O A A PR A SR AR AN R A . X
e AN R B A AR R WIEAF RS RN R G2 HARVEIE, X AT RS
5, RWRGRNG: XNRMAKGN T, FEARGEN TR WKERGEE
B LIERZ G EE R b, MNRERAM S, ERERFEXNR.

(7) HLBEAL (Organization Units) —— MV LR 55 1] B BA7 . e 22
REHRG T, H5 RN F A AL R .

(8) 451 (Structures) —— LXF Geox & HoAl o 5, B LAEXT R
AR B H AT R o WnAE AR A SR — B S5 A T, 3 /N 5y i 4H
NAAFEHSE . EIREN R E 5 5, IR LR EN R £ R M HR
W, S RIE R BT WREXNS.

PL BRI S R 07, 23RN G)E, BB R 02,
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FTHRSRZMPKR, DERENHIE R, mEARMANFELSWH, 1T
RIN BRIy 356 AR L AN [F00T 20 A R R R 0 5, W &S . ®IML. S 3EEEE,
REW D NHEE, ARKRE. RITES AR EMI R WMk
(Classification), & OOP [ 5 E M & .

2.3 MRHyRLHAF

2.3.1 KpyKkIEM

gL LSRR, “)” M R WU RS HE “387 (Class) %
Z, ML G H R —K W— N AN R, N A NPT 8. “ 7
XM, BEMAEN SR, YHFRMAFA Ay BBAEE R, 071§
HIA. BWFEECNN SR RN, BAEF] 4448 517 (Salesman) &2, 1ff AL B
A IS 0T R o

TR R B K EME, ERTHERA RS, A PR B R
W IR E AR BT RIS, XFEAT B AR 5 B AR, BV G dr e B K
EFIE, King ZITe#k TAEMB ISR, (H “ZI” KKEAHFE. Bk,
R E M REAA—2K, & OOP Mk LW &. BT RAHIKRE —HX R
AR IFEH L ALK, MmN RImFEN EER AR BRI, Bk Ef
KU, FHFERERZHB LR, FTHAAPMET LFIRKR: “LFX
R BRI KRR,

232 RBHRIIIHE

MNTHNFA SR AR TG 38, oy “AW” Kk “TEw”, HhdmX
NI e R . Twsh? . EWEEYHONIE (Class). s
—2K (a kind of) W), HWME—KEY. UL, RIFRSP R LY TR
(Subclass), YR EYN TR, AR LEYIICEE (Superclass).
XA T RR AR P ALK REET i WR%E B%. AT FH
N—MZE, Fril, BRI, MG SHERBTEHNER TR,

BOTH Ry, T RIE A RS R S A IR L 5 R,
okE 10 PR T, KA -MERANR. ENsiETARRE—D>2
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R R, AR, ARG R R #G IR, FTDRE R HR—%
To MR ——REFXNAD TR —aIRE KB FHIEK, HXAW
K 2-1 Fis

AT A, S 3. HEERT, K7TRAZME LK
KRR, BERXMRR, BIRE S IOE SRR, W—FKAFEEE™
3 BT —WIBREE, TERREE MR, R IRATEKRE T 3 AP —R K
BE. WEEREE KA BOEE . T WEREE RS BRSO — R EREE, BRI K —
BREE. BREE AR MR KRBT, PrDUOGKE] T BTN —E 1. B,
RKAMWE 2-2 Fios .

7
\ \
R M BREE
\ \ [
AR B Bk Bk
2-1 2-2

RN R nm Wt B, X5 ADIREA P E L, RN T
KA, IR HRALE RN R BT B4 J5%k . ARt i+,
Xt G AL G5 AN — SR B I R U5 ik 8 X RE SR R 0
P, AT, 5 396 2 FH P B e R (AR

2.3.3 XHRAVBAEXRFR

U, X R A HAL X %, WX RIEEH) (Structure) HHREFRF H:
X R W—ARES— a1 L 4G, WK 2-3 s,
MIR G S TR RIS R —F B LR, HRRRWE 2-4 Fiw.
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A K
— A g | |
4 e s ek

& 2-3 & 2-4

FJIBERREN—H 0, RIBEERERN S, TURER “BHK”
(Whole), 5|2 kEeae “#Hm” (Part),

TESCPRI P i gt rh, B AR/ K R, WEREET. BHRENE
& IPENLE B R AL RAEMES R R IR A . R TR,
MOX PP R 2R R R, 18 SORZE. 1 R 3 MRk,

WEEBRMZ, xRS, HEESHAAGILENEYIRR. 1—4
KT 7 EREIR 7, @ REANTH, BRI IR KTIE . AT SRS ER AT b
E7. T2, EHHRgT, X R (TS MahEBAN R (A
ST BIVH R R . RIEHK, FNRZE S A TEEE, HEFNAH
FINLRRE A, KON — 8RR L, RIVLEAEAE. SR, mINLIZR
ER)—# 5, FOAERNE L, REMZ PSRN R B, RESAPLZ
(AT AR/ o R &, W] 2-5 PR

THEX A RWAR T W, W2 HEE R s, HELIHASHE
ALK FRE, BRTFRER 2, ERA SRR AR X AR/
IR R, P RE SR A SIS, [FIR L RER X e KRR
IR R R, MnReR SRR EFE T 25 mAKIRR A R, Wi 2-6 Fis.

" ORI

0..1 0..% 0..%
=] AL 2y AR
2-5 2-6

« 20 .
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2.4 AKOHIZR LA

OOP M AR KFRE EFRAR T i EAL A B R B, i NS 5 K e
KA BT . OOP PN S AR LS /2 28 (Class) KX R (Object)s
BETE “PILLRE”, BRE R e F e — 1, X—HERiS “2K7, 1M
HAHAB TR “XNR7. BERNETS5E, FERRE TAEET b
L. BUR KRS fE OOP BB, SEFHFEET/EAETRIFE. /I
Wit &S ERRIE, e RN &, Wi rP= A/ M E RS R

WX F AR AR, ARSI 3 FiEYE (Attribute) i A (Variety).
FW (Age) M@ & (Height), #iE X Tree 28, HEFMAMW T,

#

#Ex02-01

class Tree:

def init (self, v, a, h):
self.variety = v
self.age = a
self.height = h

pass

KL RIFENL, F— R, Kidse 3 MhEd: BRh. FERAEE. WE
— BB, HEMMN.

e i Ff: peach.

o . 84,

o HfE: 2.1 K,

X SE AR — R, FEEHLI Tree 280, mhabZifg —A “X %7 A
XA S B L . T W 7 A Tree X R0 ? Hoar &0 F -

x = Tree("peach", 8, 2.1)

xTree SR i BORLBL AL B x. MR x A7 R S0
%ﬁ: peach mE 2-7 s
A, 21 P AR 5 B AN — B K, TR R L Tree

Kixr g, BEAEmT.
& 2-7

«30 -
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#Ex02-02

class Tree:

def init (self, v, a, h):
self.variety = v
self.age = a
self.height = h

pass

x = Tree ("Rose", 2, 3.5)

print (x.variety, x.age, x.height)

YRy B AE R BB, IR B bR B, A& 2-8 FroR

Xt OOP MFEAM & . KABTHE % e 7R m A mAME, ik
it M A A ARSERK. AR EM—IEE T/ 4K
(Classification), HJF-4& “F2%” (Subclass). U1_FIA AR A B AT 5 Pk
RS, BB Kl M8 “Bw” 5 “U7 77, ikl 2-9 fios.

P
T %
= FERTART: C:/Users/(ueenaldpplatasdLoca
Rose 2 3.5 R I
> S T
2-8 2-9

PSP ERIZE R R o R 2R OK AR AR S b B IG DUARIE B2, FR 5
HE 2R E R N

® class Tree:

> Al

> RS

>

® class FruitTree (Tree):

« 3] -
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> A

> ko

® class Bamboo (Tree):

> Hi&.

H FruitTree & Bamboo & Tree [F]§25; H Tree /& FruitTree & Bamboo 1]

K. AERFH, RARTRWT.

#Ex02-03

class Tree:

def init  (self, v, a, h):
self.variety = v
self.age = a
self.height = h

pass

class FruitTree (Tree):
def init  (self, v, a, h, m, p):
self.variety = v
self.age = a
self.height = h
self.month = m
self.price = p

pass

class Bamboo (Tree) :
def init  (self, v, a, h, u):
self.variety = v
self.age = a
self.height = h
self.usage = u

pass

FruitTree &84 W OUH & I —— “ B M7 & “rik”, X5 T 5 UF
THENL: X TR, AU A7 P AU - X P I R A, AT T
%A . Bamboo K EH —HUHEIME, XETHIRHEN: X TTT, L2

«32 .
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fEfl— I —— “ 7. KR T A NESE, RWEAT. W — RN,

HAHRT .
e i\ fi: peach,
o IEiE: 8 AF,
o mE: 2.1 K.
o MAHM: 3 H.
® firkg: 20 Jc.

FETHE LA, A 20E X FruitTree 28 BXF SR A7 il X S8 5dfe - A8 7 AL X &,
ARSI

#Ex02-04

class Tree:

def init  (self, v, a, h):

self.variety = v
self.age = a

self.height = h

pass

class FruitTree (Tree) :

def init  (self, v, a, h, m, p):

self.variety = v
self.age = a
self.height = h
self.month =

m
self.price = p

pass

X =

FruitTree ("peach", 8,

2.1, 3, 20)

print (x.variety, x.age, x.height, x.month, x.price)

R e 17 45 R &l 2-10 Aras.
BRI T B ML= 2 — > FruitTree 28X %, %N a, ©EE 5 s,
mE 2-11 Frx.

« 33 .



M AIEZIZ|EEEHER A . BT Python 5 TensorFlow

a:FruitTree

fhF : peach

= "
RESTART: C:\Users'\Queena'AppData‘Local\Programs Py Fhe -8
peach & 2.1 2 20 EE 21
> | AR : 3
i = 20
& 2-10 & 2-11

Hp 27 Tree 2511 3 TiEIE UL & FruitTree 2854 11 2 iR . AN Tree
AN FruitTree 14025, J LA FruitTree “4k7&” (Inherit) T FHA22K Tree 1 3 M@
P, WA 2-12 Fios.

Tree
A
=
a:FruitTree %
MhFk: peach A | |
ﬂz’wk/?\ 8 R -
B 2.1 J FruitTree Bamboo
BB 3 ) FR A 1 Fil it
it 20 J s
& 2-12

F3, RA R, HEEN:

sl green.

FER: 2 4F,

R 10.0 K.

FHi&: chopsticks

T EHLF, MAUE L Bamboo 28 H 5 G R AF it 1X Le s, i &l 2-13 Fiiors

« 34 -
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Tree
wl
SRS
E
b:Bamboo %
maff: green | |
g}g ?0.0 J< ........... FruitTree Bamboo
Fi&: chopstick j]<5 ..... A 4y &
ez
2-13
PSR, BFEATEA:
b = Bamboo ('green", 2, 10.0, "chopstick")
13 = A 1 - ] = -Gl b:Bamboo
Bamboo KX R b, ER[fFfiE 4 T .
- Fuff: green
A, wE 2-14 Pross G 2
" S g 10.0
H 4k 7K Tree 2211 3 /N & 14, Python %ﬁ chopstick
AR I
#Ex02-05 2-14

class Tree:

def init  (self, v, a, h):

self.variety = v

self.age

= a

self.height = h

pass

class Bamboo (Tree) :

def init  (self, v, a, h, u):

self.variety = v
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self.age = a
self.height = h
self.usage = u

pass

b = Bamboo ("green", 2, 10.0, "chopstick")
print (b.variety, b.age, b.height, b.usage)

PR A B 2-15 TR o

==

EESTART: C:/Users/Queena/AppData/Local/H
green 2 10.0 chopstick
e |

[ 2-15

LK Tree N HIEHE N T 28 —TFruitTree 1 Bamboo #E A L [H &, 1t
8 OOP RV it 12 A 5

2.5 MR HEND

251 #ONANI]

) A ELA 3L, BATAT LU — A3 X Rk R
W SRR AL R 0 o R Hu
MRS L) AT R, AT R K ST AR B
SRAT AR HOR, A R . KO

g o EEBARARSOED, BKAN B0
4B (Interface). 41 McDonald (#47%7) MRS #1040
Y H— Kl 2-16 iR
B RGO, T DS S0T A S
El 2-16 J7 35 T LA B AT (9 B2 11
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252 HEMBESMNRITA

PR R 2 K B B 5 GBS XS, THRENLH A7 i 1 L8 5000 1 o0 R
bE 2 B, B RN B e . S R S A 20, Fruit tree 2R 5%
G KRR R BRI AR R “4T R (Behavior). Xt R 3
AT RBEFEWF JUR

(1) FEHFEE A R IR K .

(2) 278X G o8 R ECH

(3) FE=X R EAE Moz 5 .

(4) MK G i e 40000

130 T3¢ peach KR & A2 % /D2 AIHXT R a WM& SR EATEH, W
Kl 2-17 Fios o

BATME R ZZERHNR a PN (20 Jo/ke) FEE (30kg) M, it
MR (600 ). {HIE OOP Marr, U 200Ky e Af B oy —3E 30kg i%
BN R a, fEXRHNIMMIEEHE, REMMEEED 600 (Jo) HEHk. HA,
600 (JT) X% a HIAP AR “JHE” (Message) JE i B N, &) N
TR GREEEHE) EX 5 a W S — AT, i@ 4T i,
SRIIESY 5

KR MNMTH & EFEH AL, Wik B AHG I — R — e, WRes
BEZHINERE . IR K G0 L TR, AFEERBRAEIEENT, &
R, e HILEE RIS, W 2-18 Fiw .

B

30kg (
f’ Fik H i

HIEEN
fhF: peach
Eiy: 8 L
2.1 .
R e 3 oo x t_____figﬁ
k&: 20
EE
|27 & 2-18
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BRI SEY R (i EEEEND BENE RS, 2 N LR R
[FIFE, B2 R R B B, L o6 S AT I8 5, IR s S 2
UNAEHIIE peach B[V /2 22 /0 2 PR RGH RIRHERT % a i, et AR 1)
=R, i 2-19 Fios.

v e

v

a:FruitTree

mnff: peach
RS 8
mE 2.1 2.1%
Hrig: 20

2-19

X GO S AR RN, B R AEAR fTVE R AR A RN . AT Y R S AL
AR —RG, HIEENDBAHRNEA 20 R —i%k H 5

HPAME T B A S L, fed 5 e B U vE ——RE s AT
LM, BREREENBRMN. FFE, £ OOP fEfFHd, RS FaWR
Wfs 5 ik ——RE R A AW S, K TR Brek, (8RR N R,
HURAE AT I — R L 5

BAMERYL, R 2 B EEN Beh A, ma Zi6 3T it A s
SEHLA AL B AR OB RED, R A B B, TS N TS A . R,
WER AR BB, S AT RN B E R O B R
FE)o

253 MWRHEBEITH

WRA PR TR, MHREBBN TR PR . i, J7
AL BB 0 R —— i, WENERN R —TFK. FFE, WS iHEIEF
i, APa®E BN RRERAN, RN RNBEA. Bk, FMHCAEXSRE
QG H AL R, 2 OOP FEfF i LAE. Bk TRy, M OBEEENTEA
Hadife, WMATEGER R, Fosmf | GREF sy 5. weleu, H/P—E
XX PRI AT AIRTFEMWHE . HAT AR5 -
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(D e “HE” 2 s,

(2) XPH B AR ? an s i ) 5 H B4

72 JH B S, &R [ AT 9, BT AFRAT AR i R .
FHl, RAEKRSEAGRKRITHEIG.

WA 7 X R, AR Er TN, keIl m A s, Jf
H X B A A A R B SRR 9 2 devk 3, Fir DA ZTHE AT AR R T
VE——W X RN IIEAE, el B EM R, AR H P HHFR
WS ZAE . FHLAIE M —FE. KRN R ENEET/E, HERZILL
P AN GBS T 2R 5!

fE OOP HHRHET, AL EME “HmE” 5 “TF/~F”7. 27 OOP K
R AR R ETIAX G, X RA AT, B E AR L. 2 0
BT TF B0 RAT A TG I AR S, g AR R K T L bR ER TN R R
WA R B 1% TR R I Th R e s L% W S B 0 —FE o F P 2500 SE BRI
T, RGBT R, REEBE S, BT REXERMHANTFRA.
SRR, F P BEA MR AL, FEEEE R AL, SRS IR L R HURN S %
— 7 I T8 ) o S

W] A A X e pR 7 el E R BLA X 2 LA, 1813 Tree K& H.
— T H, CAM#ENS a, WK 2-20 iR,

Bk, it —EEN computeAmount(weight), FRit+H L &%, 0
RN RN R a, AN G aghAw ~ R, Wk 2-21 s

computeAmount(30)
a:FruitTree a:FruitTree
mf: peach mfl: peach
g 8 g 8
EfE: 2.1 i 2.1 600 5%
ks 20 hg: 20
& 2-20

AN F B AT I E B 22 M AT AR TN S, TR A RERO . &

TATHHIE N, WA AT I P9 BT S5 4 S s A R 2 i A o SEADRLAT B iz

+ 30 .
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R R TR, AR RHBEER GERD AT 50+, &
ARG OB,

SRR, H PR BN R, B RN SR o 5, IF B
iR, HTHREAFENRA, MESEKZEEAEREN, oL, BHEMERE A
SO RE D mhA “HE” fEX R .

W R FHLEAT R R R, AR 2 A5 B 1 B 8 o BT
WA AR T b, WARER TN, —BEBERIXNR (ET. b
0o XAGMAEMI B, BIATHE BT UK T R R AT

i % H 7 B4 compute Amount(weight) &2 inquireHeight() % /™ B £ A XS % a
L, TR BRSNS a, A TIE N

a.computeAmount (30)

R

98 B computeAmount(30)i% 25 Xt R a. ILHS X S a N A compute Amount()

o BRHU 3T IE 5 (48 30 AT 20 A3, FF Ho S &
a . inquireHeight() - . A o
A o 600 7G. ARG R, ar il 2-22 s

A = \
. BEES, X% a WA inquireHeight() s 84T IZ 5H (132
e GEED TR 2.1 JEA R, B 2.0 k. TS F
Z252), ¥ EIREY FruitTree S5, 5% Python #£/7, 1R
222 i
#Ex02-06

class Tree:

def init (self, v, a, h):
self.variety = v
self.age = a
self.height = h

pass

class FruitTree (Tree) :
def init (self, v, a, h, m, p):
self.variety = v

self.age = a

- 40 -
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self.height = h
self.month = m
self.price = p
def computeAmount (self, weight) :
return weight * self.price
pass
def inquireHeight (self):
return self.height

pass

FruitTree ("peach", 8, 2.1, 3, 20)
k = FruitTree ("Apple", 5, 0.5, 7, 10)

amount = a.computeAmount (25)
height = a.inquireHeight ()
print (amount, height)

amount = k.computeAmount (25)
height = k.inquireHeight ()
print (amount, height)

R e B4 HE A R A B 2-23 R

e

EEATART: C:/UsersfQueenalbpplatalLocal /Progra
500 2.1

250 0.5

=R

2-23

FruitTree 285 computeAmount() /2 inquireHeight()# /™ & %, Jt LX)
Foa Nk #EEHNOX M B . X FHANWE S, RIERBCE (bHED,
FruitTree fX0 SR ICvEH . F 7 vl gk S48 B UM FruitTree 28+, X %
WEHEFEE TN, B FEARHEE.

WREFH, %R a meEd— NEE computeAmount(25), X% a &z
W) computeAmount()ER %, BLEREUI A 25 A R A A% 20 AHT; R
THHRSEERE 500, MR a ¥ Hamt, ik 2-24 s,

« 4] -
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THEALK 500 /£ N\ amount A& H, I amount [{E A& 500, Tk, X H
a MAER| 55—/~ B ——inquireHeight(), X% a Ja3)H N A inquireHeight()
PRAL, MERREURIS O SR BT —2.1; HAE 2.1 f, Wi 2-25 Fos.

a . computeAmount(25) a . inquireHeight()
CHIZBEHE N 500) HZHEE R 2.1
2-24 2-25

THEHUR 2.1 £ height &, N height F{E N 2.1. &5, THEHLIE
amount & height & MEE /R L. K a X kZREXTZR, LA E-—F
R R FE— s (HEH T X RN EIE A FE, H R R R EAE

XTI B computeAmount(25)11] 5, Xf R a £ )5 5l compute Amount() bF £ &b
P AR k W)E ) computeAmount()AL e, AN REAH . H P AHA
& X R I computeAmount() iR £, W AT LN NN XN RN A — A
computeAmount() R £, PAE AL X FHH B o

R ERTIA, BUER AT fR A0 E A
% (1) afar R B P st B2, PR

Tree

AL F R AR
. | B, 3 F W 226 Fi.
FruitTree Bamboo
EREF R, W EEFRIFGE, Kbk EfmF
I P38 — % R ABURTE R . S IPTE I 5
[l 2-26 IR, A
() HEREIIAE T, PSR RIATH, X ReEEOEE . #TieHE
I th &5
i FruitTree JIA 4 DNEREL, f#15 FruitTree S8 HX R Ge 42 I FF A0 2 4 Pyl
B, WK 2-27 FioR.
N T AR R AR A B B, U AHE MR BN, R
WA EERS: (1) BEIET; (2) R¥L.
WATHREAE TR “HAE R A7 R ECHEN AR
FruitTree & /MR R L : (1) A s (2) k&
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NI RN
SetPrice()
17 1= R AT RN
inquireHeight() \\l/ \( SetHeight()
%1% FruitTree
REEH
L computeAmount()

Q o A
pre— i H a0

2-27

5 1 Python F£/7, AT .

#Ex02-07

class Tree:

def init (self, v, a, h):

self.variety v

self.age a

self.height

class FruitTree (Tree) :

def init  (self, v, a, h, m,

self
sellf.
self.
self
self

.variety v

age

a

height h

.month

m

.price jo)

def computeAmount (self, weight) :
return weight * self.price
def inquireHeight (self):
return self.height
def SetHeight (self, h):

h

self.height

43 -
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def SetPrice(self, p):

self.price = p

a = FruitTree("peach", 8, 2.1, 3, 20)
a.SetPrice (30)
a.SetHeight (2.6)

amount = a.computeAmount (25)
height = a.inquireHeight ()
print (amount, height)

U Hin o ] 2-28 BT R 45

=

EESTART: C:/Users/QueenalappDatalLlocal /Progra
750 2.6
=

& 2-28

FruitTree 56 4 N R 3, 40l T
® computeAmount().
® inquireHeight().
SetPrice().
SetHeight()
(3) TP B XS R
UUR P AR — PR S, B R R gt AR . ARG A
FruitTree RN &, a2 WIF:

a = FruitTree ("peach",8,2.1,3,20)

Re AW RT3 1 M iR w4
® 4 FruitTree #L935, W a gh2xt G Wthar &5t e L—1 “XTR7,
® 4t FruitTtree ML A—Fi 4 KA, N a mh /2 FruitTree 8RR &, Ntk
A EL— “LE”,
(4) X & AW .
KX TFRER, R TRER “H4K” KRR, WkEX g & A s
i, U0 FruitTree #& Tree i “735”, N FruitTree &% R 4% K Tree J5 N %k
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P A

a = FruitTree ("peach", 8, 2.1, 3, 20)

Z AT AN G a, B HH FruitTree XA “HAE R 7, WEH Tree K
W) “E s R i 7, il 2-29 fis.

(5) T4yl Bk G0 & .

HESMNEEIRRWE 2-30 s
PR 5 2-31 FTas .

a:Fruittree \(

variety - (Tree) S, K

age L
height /
]

month
price

(Fruittree) k R HE . OH

Zii

2-29 2-30 2-31

151 iy 4>
a.SetPrice (30)
a.SetHeight (2.6)
YU ENIBITE ARG, X R a HIBIXHANEE, W a BN ES

AR N RNERAR R ATy, X ZHE SR RN . B a X5 R
] height {54 2.6, price {5} 30.0.
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32

33

3.4

3.5

IefTREE X R EAE
o AT R S AR AF X R
e =

)
ES

¥ % B
B

T &) 3 3¢ %



W
w
i
THk
H
K

3.1 WA R HHR

FRBEE (RS, M RERPH—727. fln: “AR” ZXR, &
T YRR KM T

BB RIEH 2 HR BRI R, ARERE T HEZERES1TN,
11720 1G0Ty o 28T WL L MR AT 9 7 B RE e rh e BN DA
W QAT T, [FSERN R A IR R STy, ] kg — i
WX G N2 1% R TE W L8 Jeg PR AN AT 9

Fort — RER A LA R PR B SR E R WX R B A A4
R E, RRPE RS AR KAT N, B R O SRR R R SR,
PRBORFRIEAT o 58 SCRIN, N5 RS0 [

1. BAVEHRRTRL X &R

WAE IR T ) — 2, AR — e B A, WA 13505 ERE R X &R,
MBI K. AT MBF LB, w1 F: Rose,

2. NREMLEERM

U SR AR A T B A, AR L EOE A LA A AR B AR s AT s
Rose 25w A2 W T BB FE 545 —Price 1 Month.,

3. WERBEMWLEEITH

3R Rose 1)@ £ ——Month, FFIE2 AR AP EIRE S EERN, W2
AT IR 7 (05 SC, BT AT BIR R sl il i B AR L R AR R M, L dE A
AR T B4 R o [FRE, BRI R R IR 3R TN RIAT AL, tHaH
WAV T R ERAT o B, EARTE Ak AKAFUKEH, ARt mp
PDLAA v AKAEFIR X GO IR, BB A kS Sk KESHE K
P2, BEDRTEM “xt R AL 7. AR R G Xt R, At %
MEONTC LR . B0, Rose BIXT 5, AlRER AW T ZFATHN: BUKIRIEM
HE. WHERRAMOE. W BN, EAEBRTBEE . CEKT£%.

Rk, M5 NS, Rose [%F 4 L SEPrECHR AL T INIRIE . BRIRATIN N
Rose 8 247 82 B H BBt W] Rose M 38 il — /> i E—Say() .
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3.2 i G ERTEAT R

R H B2 RS R B R . iR BRI, AU % S FE AL
R, AR MV RE B AR F IS 531855, Python JEft 2 st A
HHR R, RRFENRAEZBOKEARK G S, ELREAT . DR %Nz
Python f] “38” Wi, mUAERA & HUMF pRIX A AR . EARRE 7 5 Al BLE 5 A
& B QR EEE SRR R O BT RIS BT AR T B 2R 5%

Python LIRS 7 M Bl F4F B SEHRNRON “ RARIRRA”; did
RANE R M B RO “ MR EIERA”, “HhR” BWE: RAMEER
HYEEFIEANT N, TR AEZENA T TR, BRA SRR .

o AU R PTE XMARRE, LR,

o HifhRMFERM (HIZS) Fre XAZE, AR,

Bln. € SCRITE .

class Rose:

pass
Rose Hft A& FATTHT 01 2 10 B 28 7, SR B X %, DA B R S ECERAE .
FRTEEN LU T

rose = Rose ()

PL_E i & B B — 4> Rose JEAINS 5, SR JE 5 L R IO 2 HAELAF N rose A&
PG EAL R, AR WAt S AL, RERAEGEEE, i 3-1 Pos .

(o}

rose

(A
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#Ex03-01

class Rose:
price = 10.25
month = 10

def say(self):
print ("Color is RED")

rose = Rose()

rose.say ()

AR P 11847 45 AN B 3-2 s

IEI) Rose ZRHIX RAHA — WL [F 47K
say()CR RILX LT . mRunh:

YL B . R, §E

rose.say ()
VAN R . K H——sayOfEi% 45 Rose BIRT G . H& o “iF IR ZA
LE? 7 W 3-3 s

say()JH &

R

RElsmgT: C:/Users/Queena/ spphata/Local/y rose

Color 1s RED

i Rose I3 5
3-2 3-3

MU R BN S ——sayORt, ERZHEAE N sayOr %, JFIEAT say()
BB NI 2o XA sayQ R BCSCRF —TIE 247 05: Rose HIXT G AH B 1
WA o QIRXT HABAT A X, mT4RZE 8 T Rose SEANpR B, A Hx R ZHEAL

3.3 MEE%

bR K2 1) B L 51 A (Argument ) SR T A% 3% Kot o 51 B SR R L 1)
BAL F R TR SRR AR RSN, BT DR IRAE R . Bl
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AT B XN LB n R, XHie “XM5ES%E5 5”7 (Object Reference
Argument), fHFRHKN “Z%E 58”7 (Reference Argument). fE Python 1, [t
AREHE KT AN, B I G A DAL 1% 2 25 (5 10 7 AR AT B i AL 2, Xl A2
BRI “Z2 %7 (Call by Reference) J7i%. R UK.

#Ex03-02

class Rose:
price = 0

month = 0

def init (self, p, m):
self.price = p
self.month = m

def get month (self) :

return self.month

def display(x):
print ("Month:", x.get month())

pass

rl
r2

Rose (10.25, 10)
Rose (8.5, ©)

display (rl)
display (r2)

R e B4 HE 4 SR G B 3-4 Ffos o

=

RESTART: C:/Users/QueenassppData/Local/Programs/H
Month: 10

Month: &

e

3-4

FATHR r1. 12 JF Rose RMK) “XtRZSH”, WA LAEIERR 1. 12 7y “Xb
%7, Python ] EREFFEEHE r1 K 12 MRS FHAG 5 it 4 display(Q e . H1T
rl J 12 /& Rose KM, FrLh display()pd B th 3 2 MR SR B AR & . fr LA
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x 72 Rose KA 2%, Wil ERFPALERIN RS, ol T

display(rl)

BN Rl ISHELELESEH x, TExAM I #HSH 1 R, W
K 3-5 Fiose

FTE) CEAAR 1l S FEELGSE T x7, AT SA e R
rl G TIE x, Wi 2 A5G 515 x7. BEHLAHE, BrEs i X R
7%, MAEXN RN A . B RN FIEE SF —25dE, R AL
EEH, X B S AR R B Al i 5 AR X SR B B, e i AE
JPIIE AT BE . it LA Python X T “ALaxt 7 (ALEE, Sibr BgRH “f%
WX RS EE” W7 XFEREE E BN RNERE, $E2&5EFKis
TR

\‘\ display() F 402
FEF

\
A}
Ay
price: 10.25
month: 10

Rose 5T %

get_month()#H &

rl

& 3-5

DA il “ 2545385057 180 RAESE5 mH, IR 7 is 1T
WP VR 2 AR B R B R X R AT [l 45 ERE Y . RS RINEIEAE
FATRI 25 R S 0% s A2 A% (816 BRI 7] 58 BRI B R P9 28 K 22 T S8 A2 A TR
WS Ia]; A5 Refe Xt RSB AH, Rl S

HITX R R E, MR R B F L bl — A, AR, R
FIH return $5 S4EX RS H EAL RIS B R, BFABDT.

#Ex03-03

class Rose:
price = 0

month = 0
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def init (self, p, m):
self.price = p
self.month = m

def get month (self) :
return self.month

pass

def create object():
r = Rose(8.28, 3)
return r

pass

rose = create object()

print ("Month:", rose.get month())

ERE 7 B % HE 4 SR A B 3-6 o o

T

EESTART: C:/Users/(ueenaldpplatallocal/Progray
Month: 3

g

3-6

Hi create_object() B % Rose X%, FFilk r iBIZN R R r LS HAL
EHNSHEEAL R RS EFEF B AA & rose. T /&, 1 55 rose % [A— /N34

3.4 WEMAEL

WMERTR, WitEL—HEE T, FoynatsEdral@Es g, g
X RES, SRR RN “SEE”. RS EHEAWERTE XS EEE
(Reference Variable) H, KK AJ 4% M8 PR 1 2R HE7H BAE 4520 & . — IR
WE (W C++. Java 55), HoH WARA IR T

AEEF = KoK (M)

ARG E, =7 BRIEHN RS EEANSEEER, TRREE
REZAHR R AEQVERT RIS, AR GRS E SO R x5, It
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Fa st Smt 2 “HyiE” (Constructor) BREL, BRFRA “WI4E4k” (Initialization)
PRE. HEZEIDIRRWT .

(1) KBRS Ar T A A7 25 1) 25 B G 2 PRI 0 R o

(2) wEHAZYILHE (Object Initialization ).

HIFH Python G 2 ¥y 1d pR £, HAg N F .

class X &4R:

pass

def  init  (self, ##MEA%K)

ARSI o o

#Ex03-04

class Rose:
price = 0

month = 0

def init (self, p, m):
self.price = p
self.month = m

def get month (self) :
return self.month

pass

rose = Rose(8.28, 3)
print ("Month:", rose.get month())

PR P % e 25 SRl 3-7 oo

S
FESTART: C:/UsersfOueenasfdpplataflocal/Progra
Month: 3
o
3-7
HEWTmL:

rose = Rose(8.28, 3)
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FOR A __init__ (R id ek Bfin S LAk .

Step 1, 7EAAFHEIERX R

Step 2, FHAUE p (B 8.28) A1 m (B[l 3) 737>k 1% & price A1 month [JHI4AE -
Step 3, RFEIILXT RIS HE .

3.5 k] 1) vk %

T 56 B 20 % A 22 % G AT 4 2 T T
Person FR— AN K 1) 4k AR R o A5 BT 2 N RO AT
B, TSRk RIS, W 3-8 iR,
% HEAK CUK” B, WFRAR “THR,
| | BBl “0%K”, JREIB A A IR, ANB
et Student |y oK, S kK7 HES BB,
AREIHA 207 34 G 2K M kR 56 £ o ix B
E 3-8 BT 0P R 2 SR [
(1) A NBMTE,

(2) AN B H—Fieik .

FTLL, M 3-8 R %0, Teacher 2 “ 4k 7K ” Person 2, B[l Teacher /& Person
H)T35; Teacher fl Student # /& Person f— FlF ik fhiZs .

KA R B R, bR T REBERHCKE X Ry 11128, 3B 202 ) i fer s
[T BB R 2R 4k KR &R, R B Python 1B S RIAH K, HMNKMH RS
R il Y G S S v w3 (1l N

Step-1, & XAk, T :

class Person:

pass

Step-2, & X T, RIGWF:

class Teacher ( Person ):
pass

class Student ( Person ):

pass
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X ARG R 1L T Teacher A1 Student Y324 Person T2 & M. B, A
CAFE T RIS KRR, WA, TRMNEAEERH 2AWR? K5 “Hdh”
Fo CHE. Bk, TRk RACE RS k. LT ARRPE LT Person 3§, H
T PR e 3 AR

#Ex03-05

class Person:
def init (self, na, a):
self.name = na
self.age = a
def birth year(self):
return 2019 - self.age
def display(self):
print ("Name:", self.name, "B.Year:", self.birth year())

pass

class Teacher (Person) :
def init (self, na, a, s):
super (). init (na, a)

self.salary = s

def print (self):
self.display ()
print ("Salary:", self.salary)

pass

tr = Teacher ("Steven:", 20, 35000)
tr.print ()

pass

PERE e 1 4t 45 SR W B 3-9 B .

el

RESTART: C:/Users/QueenaldpplataLocal /Progra
Wame: Steven: B.Year: 1999

Balarw: 35000

£ 3-9

« 55 -



M AIEZIZ|EEEHER A . BT Python 5 TensorFlow

i 4k 2B, 2 AR ARER I0,  T AR Ak R B0, R EE R, KE X
BRI, WNREVESE, NRAAAEIEE, ol R4k BRIk &R E XL,
AR AR AR RME . AR UL, A5 (U Person 28) & X T name J% age B>
AT, W38 (U Teacher 28 ) RAGRIHA LM IEHE, il FRATERE
XEAT. PriEdf R, RoRFRRAEMINA S E MR, ST .

® Person [ T-28 KA 7K & name I age 7 T & o

® Person [T 2% KA 7K Z& birth_year()Fl display() ™ B8 %L

TR AE Teacher KRFIMIEREL_ init OB, A LLIAH Person QKA IE R
¥ init (). BLFE, IXA Teacher K& 3 MR,

® Name: M Person JE4% 7K 1 K .

® Age: M Person ZE4k KK .

® Salary: HE Y.

AL, WA 3 AR R

® birth year(): M Person 4k 7KK .

e display(): M Person 4k7K |l K.

® print(): HE X,

Teacher /] init  OFEH KA init () name [ age HIEHE(EH; &
Ji, Teacher [f]__init ()T A O W E salary [{E . [F#H, print()th{E B 88
display(){Z 7~ name K age I ZE: )5, print()H %t salary fI{E. tVFH
P FRACE XKL, SRS CRKRHERLE? ZREHEN,
M HARE W B, FiiRels LT AEE .

#Ex03-06

class Person:

def init (self, na, a):
self.name = na
self.age = a

def birth year(self):
return 2019 - self.age
def display(self):
print ("Name:", self.name, "B.Year:", self.birth year())

pass
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class Teacher (Person):
def init (self, na, a, s):
super (). init (na, a)
self.salary = s
def display(self):
super () .display ()
print ("Salary:", self.salary)
pass

tr = Teacher ("Steven:", 20, 35000)
tr.display ()

pass

ERE P 1)t 45 SR A0 1] 3-10 s

e

RESTART: C:-/Uszers/QueenasdppData/Local /Programs
Name: Steven: B.Vear: 1999

Salarw: 35000

& 3-10

TEIXFIE LT, Teacher ZRAAH WA display) &%, — A~ Person 4k 7K1
K, —MREAZXN. W, HEHT eIV ? i super() & BRI AT
1E Teacher 2K [1)__init_ ()F4id& pR £ B 1 iy 2 -

super (). init (na, a)

X 47 fir A R R B A s BB, 7E display() BR B iy 4

< ¢

super () .display ()

K47 fir 2 2 I F S I display () p 4L
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4.1 Nillself 2%

FKIRES & —A self ZH A, © ki 25 H il Xt % ”(Current Object),
A% %ok A2 1E A O A B BRI R . BRI .

#Ex04-01

class Fee:

def init (self, amt):
self.amount = amt

def disp(self):

print ("Amount is:", self.amount)

= Fee (100)
Fee (80)

.disp ()

o o o

.disp()

BERE e B4 R 4 SR B 4-1 Ffros o

=

FESTART: C:/Users/(ueenalspplataslocal /Progral
fmount 1s: 100

fmonnt 1z: &0

e

[#] 4-1
FEFFHL) a f1 b J& Fee RIUX % . HHHEMLIZITI0 N s
a.disp()

BEAb ) a e HETXT 5, dispQRR LT self ZH X R a, WK 4-2 s
TR self Z2HHIN R a, WL self 5 a HZHEF MR
B HEPEIT

b.disp()

Wb EHATX AR, 1 dispOrR K self ZH X R b, KRWE 4-3 fin.
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aFee b:Fee
SN A ZHM N
B B
self i a self ‘ b
R § ----- > _ < §m?
disp() £ §$ﬁ$$ disp() 31&?%
&l 4-2 & 4-3

BT self EZH MR b, Ll self 5 b ZH [ ZE—ANX %

4.2 VAR MUE KR

XL R R R 2 MR R fEH W ARG T, B rTE
FliX MG R IR/ FE7y 5 2. Bldn: ATI-ESH T KT8 LI mER,
BBsHHm. BREHNESE 7.

WERE: FRXR, KBRS 2 MRILAL KT RR. . —
AMTIERE T ERE RN T, @ BATH, BN IATIE. JT0. sek—
FEWET . UL, ERGRGF, KX R T #2 b5 AR
T R —RE R, BN, EREASSMAET, Sy — S
TF TR, WA MERIEE., G, “XEERE” BIETRH “R7 “f7 A
ATEER I, T CXCEFEE” AR T XFP AR YRR, WK
N A (Composite) K R. B AR PRFIF 4 1 — P AL S C R, HBRMH T “Hf
5r7 REesRJE T E— 1“8k, RIRAERA “AH” (Ownership), [FRF “H
a7 5 Rk B —FEG, wRTS5REE, WK 44 R,

THEKRESE, BREIAEOEERR L7 TS 5HA DL LK)« 5%
W7, Bin, —AL R TAMERTF 2 A AR . XMRREHE I, WFENLER
W —E5r, HEINHASRELAEIL K, XFRR, BONEE (Aggregation)
KE, WE 45w,
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AT /243 Python [0 5 225 FIRE 5l (1) self Xt
RZHEME . BATT UL = DN RS H 5 self 2
FAEAE LS 7 — AR, NI R A G .
B, Wk 4-6 Froni Container X % 1] LS % ¥
Desk Xf %, @it thZF M | Desk X R #: M,
JIRERAT N, EXERIRS .

MHT AT ) AR, a5 i)
K 4-6 AT 7~ 1 N 25 Python F2 7 S8, AXRS 4R o

#Ex04-02

class Container:
child = None

rSize = 0

def setter (self, d ref):

self.child = d ref

self.rSize = self.child.getSize() * 2.5
def getSize(self):

return self.rSize

# _______________________________
class Desk:
dSize = 0
def init (self):
self.dSize = 12.5
def getSize(self):
return self.dSize
# _______________________________

+ 61 -
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child &%

-

Container ¥ %

Desk X} %
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aContainer = Container ()
aContainer.setter (aDesk)

print ("Container.size:", aContainer.getSize())

BERE e B4 HE 4 SR B 4-7 Pl o

e
RESTART: C:/UsersfQueenalspplatalLocall/P
Contalner.size: 25

oy

4-7

561 — aDesk il aContainer 31 %, /T Ffd

aContainer.setter (aDesk)

21k aContainer % % B[] child %[ aDesk ¥4, SREiEfTU0 F s

self.rSize = self.child.getSize() * 2.5

2/ child SR H Desk Z5f) getSize(), HUfF aDesk K/, RJE1HHEH
aContainer [J K/, B4T7W F a4

print ("Container.size:", aContainer.getSize())

] LL1S Y aContainer [ K /)N,

EART R, Wt — B E LN R BN S E LR, —BA
TS5, HEeE A RMENEENES, WK 4-8 Fin.

Wik 4-8 it~ B A 45 ] A AR N i 1 4-9 B TN 45 .

WK 4-9 FrosfI N %S, W LLELE Python PS8, ARAS QIR .

Container X} %
child &%
Container X % T
child &%
¢ parent 5%
® parent %
Desk X} %
Desk X} %
& 4-8 & 4-9
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#Ex04-03

class Container:
child = None

rSize = 0

def setter(self, d ref):
self.child = d ref
self.rSize = 31.25
self.child.setter (self)
def getSize(self):

return self.rSize

class Desk:
parent = None

dSize = 0

def setter(self, c ref):

self.parent = c ref

self.dSize = self.parent.getSize() / 2.5
def getSize(self):

return self.dSize

aDesk = Desk()
aContainer = Container ()
aContainer.setter (aDesk)

print ("Desk.size:", aDesk.getSize())

BERE e B4 HE A SR G B 4-10 TR

=

RESTART: C:/Users/fueenaldpplatasLocal/Pra
Desk.size: 12.5

= |

& 4-10
Hr, AANEERMEMAZ: self Z2HE, AT,
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def setter(self, d ref):
self.child = d ref
self.rSize = 31.25

self.child.setter (self)

TN TG self B8, REEHES SN, iR
o SEg VA WS IDE- S0P

4.3 self ZHAHMIUY

FERLH L, BRECR B I A% BB self 2548, GiE & W RIRCR, XM AR
& Python B E 40 . 7y B 7 REAF AN T A self febrIE % &, EREILH]
JUE 5 M Python 2. I, /M4 DAERRER, R,

#Ex04-04

class Money:

def init (self, amt):
self.balance = amt

def add(self, saving):
self.balance += saving

def Display(self):

print ("Balance is:", self.balance)

orange = Money (100)
orange.add (300)
orange.add (80)
orange.Display ()

BERE e B % HE A R A 4-11 o .

o

RESTART: C:/Users/Queena/Applata/Local/Prog
Balance 1s: 480
oo

4-11

Money 2] balance ##f5, HRICKAFR R EFEF N EIX S orange 2
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KA B ——add(300) & add(80), AEFNPHINEHE, WK 4-12 fix.

add(300)7H £
orange:Money
add(80)7H E

4-12

AU
orange.add (300)

orange.add (80)

X PIAT T & RN SBAEAN 300 JTCHAEA 80 6, FHFA )R IRF. RIEGR M
4-13 o

add(300)7H 2 add(80)7H &

FE—MHE) CGEZANHE)
orange:Money

4-13

ARURBL, XREIEE RGP, Frel, Lbda4ar LA K 4-14
s B s o

orange . add(300) . add(80)

A A A
st 5 :
B A
ERS! bERSS
4-14

XFRFERRR, IRZ AR IZA L AR UAT BN, B
GRS AL AR, RARESZW T 3 MHE? E, RITSRERIHH&
H AT BRI R T o iliil: “ S0k i ”, JATE LN self
SEARD TR, BRPAREINT.
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#Ex04-05

class Money:

def init (self, amt):
self.balance = amt

def add(self, saving):
self.balance += saving
return self

def Display(self):

print ("Balance is:", self.balance)

orange = Money (100)
orange.add (300) .add (80)

orange.Display ()

WERE Py (0 4 45 R0 1 4-15 P o

ey

RESTART: C:/fUsers/(meenaldpplata/Local fProg
Balance 1s: 430
ey

& 4-15

T self K22 H i A %, FrbAtZ] self IES 5 %) 4 orange. LY, orange
X G2 self Frfg iuxt &, Wl LAt self 55 orange #iZ % 7 — MR AW :

return self

& 8] H 5 AT R 122 fH——orange Xf R 1S5 . #il1, addOt HBTX G102
ZAH self #£[Al. BbZl, orange.add(300)I{E L ESH(E, 5 orange 7% [/ —/ X}
% . T /&, JRRE Ay 4 ——orange.add(300).add(80) 3 # 24 F- ——orange.add(80).

A3t , MR} orange X % [1] balance 245 & {H &y 400
orange.add(300).add(80) 7T, MRS 100 JT. B orange FHEUH & ——
add(80) | balance {& 3% N~ 480 JG, orange FEIX

(F1=5T orange) % 2 &I B ——add(80)H, HEHLFHET add)
B, HFEAEF orange S HAH, (1155 &0
Kl 4-16 Fion.

1X X p N orange M7l 4 o Rk, tHEEHE Display(QiH Bl T H )5, AREWF.

4-16
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#Ex04-06

class Money:

def init (self, amt):
self.balance = amt

def add(self, saving):
self.balance += saving
return self

def Display(self):

print ("Balance is:", self.balance)

orange = Money (100)
orange.add (300) .add (80) .Display ()

BERE T i H 25 SR an i 4-17 Fos

i

RESTART: C:fUsersf{ueenalapplatalLocal/Prog
Balance 1s: 430

i

& 4-17

% orange X BB FE 1 40 B ——add(300), iHEHLRIZAT addOk %L, &
TRl AW, 148 self (BJ orange X R 1)) =% {H . LR orange.add(300)
W A& orange X R 1S5 (H, JRHD orange.add()4& orange ¥4 HI 44 ; M| orange
Fl orange.add(300)E & £ — 2, AKF—XHR, HAIEKK) orange X 4, U

4-18 fli7w o
orange:Money J

balance:100

add(300)

orange — this — orange.add(300)
4-18
TRk, #2208 8 ——add(80)f£ 4 orange.add(300), #H24F 1545 orange
%R FHEEZEITE add) B return self 4y & Hf, X4 orange.add(300).add(80)
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A orange.add(300)[ 71 44, B orange 44 5 T4, X =FHAREKFR—XF
% —— JF K1) orange X %, W 4-19 Aion.

add(300)
orange:Money J
add(80)
balance: 400 <

orange — orange.add(300)
— this
— oragne.add(300).add(80)

4-19

TR, % 3 &4 E—Display 445 orange.add(300).add(80), #H*T 1%
5 orange XT %, HE 4-20 s

add(300)

orange:Money J add(80)

balance: 400 Display()

orange — orange.add(300)

this
— oragne.add(300).add(80)

& 4-20

T &% orange X % N [ balance {8 -

PLERE AL ] self Z B H X MEIGRENH T2 . AT RPN T,
HE—NMERIE R BREE RGN RIS HEE. KU RARBERINSR, HN
HMEBIX R E TR XA TR self Z2HERIEE, PR LS AR
e WAE, BHEFWT.

#Ex04-07

class Money:
def init (self, amt):

self.balance = amt
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def add(self, saving):

newObj = Money(self.balance + saving)

return newObj

def Display(self):

print ("Balance is:", self.balance)

orange = Money (100)
orange.add (300) .add (80) .Display ()

BERE e B4 R A R A B 4-21 PR

S

EESTART: C:/Users/QueenalAppDatasLocal/Prog
Balance is: 480

el

4-21

Y4 orange X R HEFE 1 414 B—add(300), iHHHLELIZIT addO %, A
H— Money KA %R, EHEIXNZHNE (Bl orange X RIE) &l —1ir
YRR, X HLE orange.add(300)H{E, Wi 4-22 Fios.

add(300)
orange:Money
Orange X % J

balance: 100

(I~

NV
orange.add(300) SES
ZHEHINN R balance: 400

& 4-22

orange.add(300) B[ & & il BRI AN X G, FEAEE KR orange X% . 47H
. ——add(80)f& 45 orange.add(300) T AR 0T I, THENLRIZAT add() ok %k,
LB B AT X 4 /& orange.add(300)1f 3F J5 K 1) orange. &84T B, XA H #i AT
R ——orange.add(300) A A E il — M B G M &, L RSGERF, @
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orange.add(300).add(80)[*)fEL, 4Kl 4-23 iR,

add(300)
orange:Money

balance: 100

orange

(I~ AE

N
X% Money
balance: 400 <

v

add(80)

orange.add(300)

(2l —HAE

N
X% Money

v

Display()

orange.add(300).add(80)

balance: 480

4-23

H T/ RE1T addOER =4 — N Ha & CERARN B R, 5 5 AN R B AN A7
2D, HEMHE EEREYS addOFT B2 B X %, MIEE K orange XI %, BT
PLANEZ M Jif 5K orange X N4 . EVE R : Display(JF RA=ERIX R =% 1H,
NI Display ()il 2 2 5 A fe B AR B 1, B8 Display() A% 116 R
HZEAH, LUl E 4-24 s

orange.add(300).Display().add(80) HJGHH B ——add (80) @4HiRAT. WIfTek
/ 1E? Rfa s, W58 Display() ek £0E 7] self (H

(RS EZE)

HIR BB BB RIS HEET, B
4-24 .
#Ex04-08

class Money:
def init (self, amt):

self.balance = amt
def add(self, saving):

newObj = Money(self.balance + saving)

return newObj
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def Display(self):
print ("Balance is:", self.balance)

return self;

orange = Money (100)
orange.Display () .add (300) .Display () .add(80) .Display ()

BERE T i H 5 SR an ] 4-25 Fios s

il
FEATART: C:/fUsers/Queenasdpplata/Local fProgry
Balance 1s: 100
Balance 1s5: 400
Balance 15: 420
W

=

& 4-25

WHFEFH, orange SCHUL Display()7H B, & A7 2080 5 F 2 add(300)
IR, AR 300 J6; AR5 F UL Display(Qil &, MKk 4T . Display()
18] H R0 % orange [ %48, add() 4% 0] 357 61 0 5 1 25144 .

4.4 WHEZILYITE

=5, {FH Python ) self Xf %= {8, &7 Container 5 0T R I
I BEROR, AT RE A Z RN B Container, W1 4-26 TR .

Container(Baseball Team) Jamis

King
manager @ |

David
e
players| o] |

N E
=
\\ Alvin
\ Kao
John
Coppin|

4-26

XER LB, ATH—4 Container X & FB & AE AT, W#H
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g, 4., BRI, WK 427 i

. Jamis
Container X} % / King
manager ./ -
coach @ »| David
players \ Wang
Jim
/' Lin
o |
.\\ Alvin
- Kao
John
Collection X} % Coppin
4-27

AR H R B RIBRR N “EE B X5 (Collection), FFH T, W
4-28 Pz

ML fifi

| |
G | | e | |
A

>
>

M e

] ° getValue
AN

%t 4 o— getValue
———getle

4-28 KEMNREBENFELEEHIIR

SEPRAEEF, — G EFENTULERE T ZAFERRE T ER4FE, e
Wi EZENLXT SR (Bl Container X 2R), BLAAE —NMESNER, HiETZ%
FAE BRI

TR RIEA N BTG HESXN R, ELRRAENZ AR Container
X5, NEAGRKE RS E B R .
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4.5 AR

EBAE T, H HEEH (Array), BE—#ERTRIEEI. R2HHAN
PEHE I, HEMBAT—3, 2Tl REA K.

fltn: BHEA x[10], #ER x[0]. x[1]. - x[9]¥ABHCRA, Ak
HH R R A F— R R, ARENZ MRS R A TEEA
7] 28 Y K s Bt B, TR EE 2 o Hn[ R AR & X% R (Collection Object) .
Python $2fit T &% A& AL SIS (Collection Class), 1] HRAIEE SN H .

#iltn Array. Dictionary 5528, HH M ml /2 ¥ AH < 3 REG R, HRIA
MR RER, MRTREIBRAES TEEMNRAKE R R. Fln: —3L
BEERBN, & & FIARIMME, BEHE, BGIIRDEEHENRTT. HTET
7] — SCERBA,  Fir AALAT] 2 18] 2 B S AH G T

BRI, ArCLiE s — M Bl R Rk BB R BREA, fE A Python 74w 5
nr.

#Ex04-09

class Person:
pname = None
def getName (self) :
return self.pname;
def setName (self, value):

self.pname = value

class Baseball team:
manager = None
coach = None

players = []

def init (self):
self.manager = Person ()
self.coach = Person ()

self.idx = 0

def setManager (self, m):
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self.manager.setName (m)

def setCoach(self, c):

self.coach.setName (c)

def addPlayer (self, name) :
p = Person()
p.setName (name)
self.players.append (p)

self.idx += 1

def display(self):
print ("Manager: ", self.manager.getName ())
print ("Coach: ", self.coach.getName ())
print ("")
print ("Players: ")
for i in range (0, self.idx , 1):

print (" ", self.players[i].getName ())

RedSock = Baseball team()
RedSock.setManager ("James Lin") ;
RedSock.setCoach ("David Wang") ;
RedSock.addPlayer ("Jim Lin") ;
RedSock.addPlayer ("Alvin Kao") ;
RedSock.addPlayer ("John Coppin") ;
RedSock.display () ;

R e B4 HE A SR G B 4-29 PR

=

RESTART: C:“WUsersiQueena\dpplata‘LocaltProgr
Manager: James Lin

Coach: David Wang

Players:
Jim Lin
Alvin Kao
John Coppln

=

=

4-29
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BROAXS Gk i 7] &5 51, 1 BA SOk R an A S — i, SR as Y E,
MFEAEERN () N & —#EER R (), T DAERBAGE IR S 5 —FF, #f24E
&Rk

Baseball_team 7% 3L T players[JZ#E 804, UL R INS%, KSH
Pl B AE K Person Xt %, Bl Baseball team JSF)EENXT R ES S H — ) players[]#1
H, WS HWBEEN Person 1. 1M H Baseball team FHINM RN K EH
K5 E—idx, 1EN players[|HIFr7FE (XFR AR, a8

players[idx]

XA AT DA players G X R EEUHIEANREEXN RS HE . BN RS
x, AW BAL IR TS %11 Person X% . 540 display() B iy 4
print (" ", self.players[i].getName ())

W EN 1, W players[i]9E 4 21 T players[1], BI%5 1 25 {H, Hple
Pk ar 44t getName JH 84647 players[ 1T 25 (X R, A1l 4-30 R,

players /
Ll getName() /7.5
o «
.\\\\\\\ﬁs
Person X} %

El4-30 &&3%

EMFEF B, RedSock /& Baseball team B[ %, RF “BN”, HET
AR — A8, — L8 & 3 BRI . Players[[1I M Ui BE B E S,
AR . —H T THRERNAORMIIGE, RIS ik
SEAENZEHIHIE.
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5

= OE
g JIES R0

5.1 ARG EMR
52 £, ARG HEHR
53 EKOORABMELS HHK

5.4 KRR &M

5.5 KA 69 RHEK



5.1 X RIEEE

g, BHEZNELP R, M (AR5 ERRIFPAE. it
& CELRE R IR CFRAEEL”, MEEHEREANF (Order), JFEAEAR
& (Change), RANM FEARMC. MlTFBRAETRERKLTFNE, ¥
WIXPF T2, R RGO KA BT R

RERATREQIE T “BB R MR (b)), ZEI K (B—
BUAT ), HiREIR “& 57 (Basy) HitEdg—1].

FERAERL, AR BRI RAMEE “& 57 M, FrLlfE%S Python
PP, S AENERe “& %7 EHE3E, DUEAIES 5 KX 4.

£ OOP HL, iXfhi& N 481k (Accommodate Change) (K451, BHRA “df3
7 (Encapsulation). 4% RICF A E IR, Mo R2IHFEREXT, Mt
Fedr . IR REENE, ARt i A RE N, RGNS ZR/AEE
5o AEEYHFE OOP HLHK “H3elt” M3, 9 @S2 FLSER) Python JwfE BOARFER .

5.2 R GG R

F (Class) HFMES AR A LIEE k. RERFRIFENL: “H
TGN A R K s B WL R KO AL B A AR ORI B 7 R T 4
H BT R E s SR B, FRATAR B 2 2R 1 “ Bfs Bl it 7 (Data Member);
T FR e B8 B 5K “ I B B0 ” (Function Member)., £ RSN &K I AUER, H]
252 X (Class Definition), #:#E 5-1 fizs.

class 24:
i1
8 ) (B 7))
BRE1
D~ (R
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R F AR E R RERBIT.
#Ex05-01

class Tree:

pass

print ("Object a Is Created.")

BERE e B % HE A SR A B 5-2 P

s
RESTART: C:/Users/QueenaldppDatafLocal /Prg
Ohject a Is Created,

o

o

5-2

BEREFP E X T Tree 28, BRAHIEMEAERE, 2D “2H7 MK, 4
THREPLIZAT QT a0

a = Tree()

TEA AR a. AR, I Tree 5% ¥, FrLAXT % a Lk ob
KW B . BRI, IR R R, 8 Tree KU & Rk, HX R G B8 Sk B
HE. mrEIRR, RIS,

#Ex05-02

class Tree:
def input(self, hei):
self.variety = None
self.age = None

self.height = hei

a = Tree()
a.input(2.1)
print ("Set a.height to ", a.height)
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BEFE 7 1) 4 H &5 R 1] 5-3 P o

el
RESTART: C:/Users/QueenafappDatalLocal fProgramg
Bet a.height to 2.1
el
e

5-3

IAE, Tree KA KA KE input(). WA REINSES — KRB IH,
REERENTEN, BAENTREERE. 2, N5 a 57 3 DiHiE Kk 1
NEREL I 5-4 PR

THEMLIZAT a7 2

a.input(2.1)

Zar WS inputQ. DAEA TR a, MEHFENAHIFZITNSR a WK
input()uiﬁlo Xt % a N input(O)Ft /& & X T Tree 22N input(); T2mtit S5
CHP 2.1) 445 inputOWN ) hei 8. #E TR, BIiFm4

self.height = hei

& hei WEAAFAAX R a FIHHE K G height o, WK 5-5 Fios,

a:Tree a:Tree
variety: variety:
age: age:
height: height: 2.1
input() input()
5-4 5-5

IEIT X B a S8R S AR, AR B R R, BIXT R a B EDIR
% (Internal State) CLAMA, XEXNRMITNZ—. LHAFCEMA 1A
PR, BRFEIFEM T, e m A AR E, b RAT N EMEE . il
Fros, AT,

#Ex05-03

class Tree:

def init (self):
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self.variety = None

self.age = None

def input(self, hei):
self.height = hei

def inquireHeight (self):

return self.height

a.input(2.1)
h = a.inquireHeight ()
print ("height= ", h, "X")

SHEFE e 1) i 45 SR A0 8] 5-6 FTo .
Tree 286 2 /N 02 B B ——input() A inquireHeight() . 25 i ik 1 BRI UL 200 5
Hx R ESILFEMEAH, K 5-7 iw.

MR . RIS HD;

-
= A
EESTART: C:/Users/Queena/tpplatasLocal/Pro H
height= 2.1 K {
e -
o GHED
5-6 5-7

W2, DAL BRI, Flin.

a.input(2.1)

Wi A R BA S X RBECE N, THENL ST AL E 2 s s, AR
LN

#Ex05-04

class Tree:
def init (self):
self.variety = None

self.age = None
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def input(self, hei):
self.height = hei

def inquireHeight (self):

return self.height

a = Tree()

a.input(2.1)

h = inquireHeight ()

print ("height= ", h, "X")

MISATWR A A
h = inquireHeight ( )

AR 4NN inquireHeight) N B (F3840) FIRE, 5 Tree KN
inquireHeight) 5 5<; T & 1HEHL 2 T ML) inquireHeight() A%, (H2 I
TERE U TSWmE, bR rE SN, WK 5-8 s,

=

EERTART: C:/Users/Queena/dpplata/Local/Programs
Traceback (most recent call last):

File "C:/Users/Queenasdpplata/Local /Programs /P
ine 15, in <modnles

h = inguireHelght()

WameError: name 'InqulreHeight' 1s not defined
o
=

& 5-8

Rk, F7 G SR AN S, B 53 bR B AT 95 2 SCRPRT R INAT N,
IEX R AL

5.3 RERAATIEPE S PR EL

A, o ST HE R B SOF BT Rk, R R E R 5
7 Be A8 2 0 A A AN DR R B 0 R AN R R AR, R e AN E T 1 4 R
R, BWH P —EASTERMBAETIRE T . WRE “Bi K" —#,
AR PR, ARSI RN AR, AREK R LR 5
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I A ZHAEY), (HEIFFARSE A E P, AT JLAS N o X6 5RO 2 el F) ] 4 2 i —
P, e ORI AR B L, (HAT IR B A DUEIE AR R EORAF B
A R T AT

#Ex05-05

class Tree:

def init (self):
self.variety = None
self.age = None

self.height = None

a = Tree()

a.height = 2.1
print ("height= ", a.height, "X")

BERE 7 B4 HE A SR A B 5-9 o .

REST&RT C-fUsers/QueenaldppDatafLocal /Py

hulﬂht— 2.1 %K

& 5-9
SR, Tree K& 3 NEHEK N, BIXNRASH 3 MEUE, HLRHIK
SAPRHRE BRI RIS, A0V A o BBOR A ORI o DA RO, A BUA% 3

Kl 5-10 Fis .
Blindy4: aheight=2.1, B 2.1 FAXER a ¥ height TEH, XZ a

HI A E W 5-11 Fis s

a:Tree
variety:
age:
= height: 2.1
Mg BIERR 9
5-10 5-11
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#Ex05-06

class Tree:

def init (self):
self.variety = None
self.age = None

self.height = None

a = Tree ()
height = 2.1
print ("height= ", a.height, "X")
ZAT W R a2 0, 2RI height BE IR ENREEMHH, 1HEIA
WIWNE S Tree K1 height s 101, 1 A M AMAL (F2R4H0) WS,

height = 2.1

N2

Uk

FIrBL, SRS 5 f0 da tH 45 R W1 5-12 B

e

RESTART: C:/Users/QueenalbpplatafLocal/Pro
height= None K

o

e

5-12

FIRAETE , FE R GO L EE B R A B o TEAS IS T, TR A G e 2 (R
Tree) ZAMWBREL (FEFEFES) LEAF IR A NE, XEWANH
BB, BEIFHEAGEHIERR (Public Data Member) FIAFA AL G A% (Public
Member Function) PFf. SRTM0, IXFR ORI 9848 BI85 — BUE#, BT 5l
o, HVFZ 7 EE DLk YESR R LE . [F B, Tree KM # 4% —height L&,
HEFRAMBI F AT LA o e, B4, WA —K height 1A 25 H 7] &
T, BARMEEE AR, XM R, R C& ik ERE R
R HPIR L o

TEWIA ) Python F2/7 7, T REUES™ %5 B LRI, 3 P Be = il 2R 3L
IR RIL, XSGR KL, S AAA B % 0t (Private Data Member)
FFLAE R R R $ (Private Member Function) FfP. a0, & _EiR i E PRI 44 FR
"height" 0 i A" height", FMWFE R AFME, ZTRARAMW T, HEISXT

-« 83 -
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Tree SEAEHE R BU R RTS8 . Horb, A7 B SR BRI DX TR .
o XF (Public): IR MEIMKT & AT LUAF HUHE A
o FAE (Private): RKonIbIEHM R ECE B AF IR &, R R
PR A REAF FOOHLHR 7 A
HE—H, REWT.

#Ex05-07

class Tree:
def init (self):

self.variety = None
self.age = None
self. height = 2.1
# _________________________
a = Tree ()
k)

print ("height= ", a. height,

BATERF K2
print ("height= ", a. height, "R

Tree F KB MRS $5 1 (Private), NSS4 o8 FUA GE 1 F height 48
w4 PR, Frbldr 4 ——print ("height=", a.__height, ">K"), mift 7R HEE,

WK 5-13 Fims.

Queena/AppData/Local/Programs/Python/Py
ent ca ast):

call last):
afdppData/Local/Programs/Python/Pythi

b4
ntf

AttributeError:

o

o

& 5-13

WYFH ol X R E AR TIEAA R
B B S ? B R
“RWNHI R R L (Member Function)
A A BURA A PRI e 08, S A1 I oR B Rl i -
FSC R BR HORAF R B0t B 5-14 s ” i
XnFE RASHE A se sl EAEHZEIE, A
.84 -

5-14




I A REIE I 5145 A Re 51 B AE S, AR AR/ 0 KR 5 B 22 4= S faj o [
XF R 28 eh R 08 PR BSOS Skl Al A B R A RN s R
SUELEHD MG M. 48F TH, RIBWT.

#Ex05-08

class Tree:
def init (self):
self.variety = None
self.age = None

self. height = 2.1

def input(self, hei):
self. height = hei
def disp(self):
print ("height= ", a. height, "k")

a = Tree ()
a.input(2.1)
a.disp ()

XK inputOJAE Tree 25+, WA Tree MR BREL ‘& BEAFENELHE Bk 7
" height"f{H. FrLL, MEFESFHH 45 R anEl 5-15 Fis.
-EESTﬁRT: C:IHSBrSIQuEEnaI&ppDatafLocalfPrng

height= 2.1 %
W

FEE

& 5-15
AN e T LU A inputO & &, o A X 5-16 s
W& REmEEHR)
& 5-16

B 1 MIA R BN AL PR 01, B AL PR R B I RO IR B
A FR input()" BN _input()", MEAECRIG A YE, ARRAEE, (FENES
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Xt Tree 2 (1 bR BCR U™ R IO ORI S B 040 N TR RE /P, ARG a0 R .

#Ex05-09

class Tree:
def init (self):
self.variety = None
self.age = None

self. height = 2.1

def  input(self, hei):
self. height = hei
def disp(self):
print ("height= ", a. height, "XR")

a. input(2.1)
a.disp/()

EANFEFA YR, RN input()s2 Tree 25MIAHE M R R EOmAF A
PERE 2 R B, AN A ANRE T e, BT et B 5-17 Fros B AS R H B

e
RESTART: C:\Usersi(ueena'spplatatLocal \Programs \Python\Python3?
Traceback (meost recent call last):
File "C:A\UsersiQueenatappDataiLocal VPrograms WPy thon\Prthond 7 -3
ing 14, in <module=
a.__ input(2.1)

sttributeError: 'Tree' object has no attribute ' input'
e
e

& 517

GEE N, AREEIR.

#Ex05-10

class Tree:

def init (self):
self. variety = None
self. height = 2.1

self.age = None
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def ShowAge (self) :
print ("Age=", self.age)

= Tree ()
.age = 8
.age += 2
.ShowAge ()

BERE i H 25 SR an i 5-18 Fow s

=
EEATART: C:/Users/Queenaldpplata/Local /Prozrans
fze= 10
e
=

& 5-18

1% Tree 50L& 2 MRV LG : variety M height, HE 2 NMAF WG : age
. ShowAge(). T age ZAAEIEMI, A LA ERE T H WA 5-19
Fros g .

FIRAFEL Tree N ) age 2858, A1 F:

a.age = 8
BT 8 fE AN G a NI age W&, R
a.age += 2

fEXT R a () age LEAEI L 2, 28 10. HT ShowAge() k& A A i,
R, WAfE R 5-20 Fros g .

Mg BiERA g BBER(SE)
5-19 5-20

il X ks ORI A ShowAgeOpi %, t1T38 CRIXTGD (19 H 12 fr 5L
f&, JF HAR ML 01 B BOR 5 A4 Rkl . RS OU T, Bl s A E SO
1 7% 53 R AR 3E SO A, BUREAR B A 5-21 Frosirks, imi
=2 Hh A3 A n B 5-22 Fros A% R

- 87 -



M AIEZIZ|EEEHER A . BT Python 5 TensorFlow

X%, BIBHR W RHMR(SE)
& 5-21 & 5-22
BRI
#Ex05-11

class Tree:
def input(self, v, a, hei):
self. wvariety = v
self. age = a

self. height = hei

def Show (self) :

print (self. variety, self. age, self. height)

= Tree ()

.input ("peach", 8, 2.1)

o o o 9
|

.input ("pineapple", 2, 0.5)

@

.Show ()
.Show ()

X/ Tree 5N [ E 4 3% 54 variety .age M height #) A FA 4G PE % 52, 10 input()
N Show(OV BRI R AB MM . BTN N4

o

a.input ("peach", 8, 2.1)

AT BT 3 IO 2 A AR R a IEEE R A, a KRR 5-23 s .
[FIRE, H A AT IS 3 TR A AR B b

b.input ("pineapple", 2, 0.5)

b &5 oI 5-24 fiR .
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a:Tree b:Tree
variety: "peach” variety: "pineapple"
€¢5 9] age: 8 CRld R O age: 2
height: 2.1 height: 0.5
L input() N input
R BR D { Show() R L RO ‘[ Sl.ll)(;lvf())
5-23 5-24

e, W Show() B EIEXS 5 a AR b (KN & Rom ik, Wil 5-25 fros.

el

EESTART: C:fUsersf(ueenaldpplatalLocal /Programs/ Pwtl
peach & 2.1

plneapple 2 0.5

el

e

5-25

5.4 R stk

FKgnl (Class-level) %, MFRAILZ (Shared) H¥EsiFH4A (Static)
ByE, XA F B RO R I A B . BT R AT AR SR B A S
i, HAEHEERE S T RGN, X R ICVE IR, B DU A E X 3
Gb, AEZEERN, RERZRIN GAREIRBUZAE . T — s o (1 {8 B
FETFXEN, RN REH AR (Instance-level Variable); 1 3 S5 45 4
BT, Pl R ANEL A AR (Class-level Variable). 1Kl s .

#Ex05-12

class Employee:

temp = 0;

def init (self, na, sa):
self.emp name = na
self.salary = sa

def save to temp (self):
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Employee.temp = self.salary

def load from temp (self):

self.salary = Employee.temp

def Display(self):

print ("Name:", self.emp name, ", Salary:", self.salary)

tom = Employee ("Tom", 7777.25)
peter = Employee ("Peter", 1643.5)
tom.save to temp ()
peter.load from temp ()
peter.Display ()

2k BN 5-26 s .

=

EESTART: C:iUsersiQueenaddppDatailocal\Progra
Name: Peter , Salarw: 7777.25

el

=

[&] 5-26
SE XN A A
temp = 0;

XU temp SEILEHE . HPEREE, EEEEE S BEE R X
N LR S R B, T AR R R AL AT H s

BN LR i %

tom = Employee ("Tom", 7777.25)

BIEEMAR tom, BEES temp tE Tom @3 H ., T RZ/TWTFm4:

peter = Employee ("Peter", 1643.5)

i 2 QIR Petero  JEBS THREHL A AFE B9 N 2 s W B 5-27 Fios .
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temp
tom:Employee peter:Employee
emp_name: " Tom" emp_name: " Peter"
salary: 7777.25 salary: 1643.5

& 5-27

Hori, Tom % Peter % & A — 1 emp_name F salary %4, {H ¥4~ Employee
KHEH — 1 temp H3E, X RI[F 43 F temp WK . Employee 28 B 4L 4] %
FAR T LA temp A& AT I EdE, HFESL ERE —A temp. HTEE T
AIXE, oL & X R KB T AEE. T2, MW N4

tom.save to temp ()

& Tom X RN salary {8 2 1 2] temp dls B &1

peter.load from temp ()

¥ temp {H & il B Peter XF 2 L[] salary H, W&l 5-28 Fiir.

7777.25 | temp
rd , N S ~
. - Ld ~ \A
tom:Employee peter:Employee
emp_name: " Tom" emp name: " Peter"
salary: 7777.25 salary: 7777.25
5-28

AR TS R R, S AN EEHE, RIS AR D,
Pl sz eE 7 25 5. EEW N, REITR.
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#Ex05-13

class Employee:
counter = 0;
sum = 0

def init (self, na, sa):

self.emp name = na
self.salary = sa

Employee.counter += 1

Employee.sum += self.salary

def Display Avg(self) :

print ("The number of employee:",

print ("Average salary:",

def Display(self):

print ("Name:", self.emp name,

= Employee ("Tom", 25000.0)

Employee ("Lily", 20000.0)

.Display ()
.Display ()
.Display Avg ()

PR 7 1 4 b 4 SR B 5-29 Bl o
o, counter i E5H Z /DX G . sum A6t 5% % G 11 salary {H & A,
Rk, @AZ0%5 T counter & sum HIUGME . THEAITHIBITERIESR 1 DX G,

FHEHEAAERFED AR, HEE TYIHME. S Employee 28 A 25 i
5-30 Fio .

]

RESTART: C:/Users/QueenasdppData/Local/Prog

Wame: Tom , Salary: 25000.0
Wame: Lily , Salary: 20000.0
The number of employee: 2
dverage salary: 22500.0

e

e

counter

5-29

+ 92 .

", Salary:",

Employee.counter)

self.salary)

Employee.sum / Employee.counter)

0.0

5-30

sum



EO5E KMHEM

G el XMREVER, &RIBITENRE Employee(), 8% Hdls 7 N\ FIX R
MFAE HE T R I247 454 counter = counter + 1, {f# LZ4FE counter
B 1. teAh, HIZ47 64 : sum = sum + salary, & el X} % [¥) salary {E 1 ] sum
B b 3= HOR A A B 5-31 Fros.

MHF, counter {H AN 1, 7~ Employee N A — X% . %, QX
% e2, THEHL X IZ 17 4574 oF £ : Employee(), ‘B HIE A AR R €2 H, {§ counter
b1, A e2 XA salary ENF] sum oMb, o EEEGERERE WK 5-32
i

counter 1 25000.0 | sum counter 2 45000.0 | sum

el:Employee el:Employee e2:Employee

emp_name: " Tom" emp_name: " Tom" emp_name: " Lily"
salary: 25000.0 salary: 25000.0 salary: 20000.0

5-31 5-32

WAL, el A 4 WidE: emp name. salary. counter & sum; e2
G 4 Ui dE: emp name. salary. counter & sum. ', el [ counter {H%5
F e2 #] counter {H, [N el B sum {EZT 2 K] sum {H.

5.5 R R EL

BT/ R IE BRI, B RSN R A A EIE, E XA TR —A
MR, e TR, F"iﬁl?ﬁﬁlﬁu% AL =R, eRTE, MARETE
xRt 5, BT LARRI N “IZ 5 B (Class-level Function). & ANGE W FH X 4
P EE, R REAF U O A . — R B T S = e A, T DA
S HARIE. e, AR

#Ex05-14

class Employee:
counter = 0;

sum = 0

+ 903 .
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@classmethod
def NumberOfObject (cls) :

return cls.counter

@classmethod
def Average (cls):

return cls.sum / cls.counter

@classmethod
def Display Avg(cls):

print ("Average salary:", cls.Average())

def init (self, na, sa):
self.emp name = na
self.salary = sa
Employee.counter += 1

Employee.sum += self.salary

def display(self):
print ("Number of Employee:", Employee.NumberOfObject ())

e = Employee ("Tom", 25000.0)
e = Employee ("Lily", 20000.0)
e.display ()
Employee.Display Avg()

BEFE T i H 45 SR an i 5-33 Frows

i

BESTART: C:/Users/QueenaldpplatalLocal Pro
Mumber of Emplowee: 2

fverage salary: 22500.0

=

S

[# 5-33

— BRSO R AR B BN OB, TR e B A s R

+ 04 -



HESE L KA

A R B0 2 AR BRI B BB o SRS B B R AR T A
XFREINE, A O B AL BE e T AN R A . TR, IR
Kk K r

Blhn, SRR B4 a2 i A Display Avg()d: = eE 5.

Employee.Display Avg ()

T I R B AR BE AR e I SAE, AT DAA S B — B r R %
Ant, — MR ECEN AT DR SR S R, DU B A O O = R A S A A
KEdE. B, ik display()se—Mek %, P ARIEIT.

def display(self):

print ("Number of Employee:", Employee.NumberOfObject ())

LR T T 4L 52 19 NumberOfObject() ki 4, 1 52 b8 BUAS T 8 F — M e
¥, tn FiR Display Avg() 2L 2%, AR,

@classmethod
def Display Avg(cls):

print ("Average salary:", cls.Average())

bm EHFH — M ek, HAETR G Average)iX FE I L R4 T Average()
R 3 R B B L Z R (41 sum f counter), ASBEAFEUT 2N I EUE .

E:d
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&5 A =
®

£ 6=
Rk R F

6.1 kA& E L
6.2 HEFEYgKIKZ

63 HHEFEFEL




E6E KMUKER

6.1 AkARME X

MNATINGR 2 210 2R P8 03 2, ks B AR i o0 R “ A B “ AR,
Hrh AN oy “ahi” K Y7 &, L. EYWsEE K. S
MY, MW E—MEY. K, BIRSIYRAEMK TR, EYh et
MIE) 3, MY RNV SAED ALK EF LT RK RN E R FHY 5
FIAZE, | —BUWAT A “IRT7 A B .

K la), HEHE M, FLAFHEVILR. FHAHIEZ I WK
R— “RF7 KR, HTILLHWASEER A BUOIRE, B DLXRRIE K
FAN “487K” (Inheritance) K FR. RZEMEHEYIL R, HHKCHIRHL K,
FHHHALETFARXN G HRTFARXNRZLHL, BW—FERE, #BA
R NIRRT . 5E3RM Python 27, W ATHEMAKZ KRR, AT ZRNA—
JEHIZH

WA HRK” B, WK ANBE “FHK”, WK BAHAR “XEK,
7E Python H, &2 R A« F A28 ”(Base Class), T2 MR N“ fiT4E 25 ”(Derived
Class). QI X “4kK” WEARE, LEEHRZEMAARLR, ©F
—ARETT R (1) AJABIITI; (2) ANB I FRFKRE.

WAL (2) RGBT KRR Bl HE/E (Kennex) A 7= & i
IR, BRI MR SRR . WA A0 BRI —FhEkdE,
PR\ —FERI. B, MERFCABRIEN T, PR oA N T
%, HpEkine e, wEe-1 s

XEEF A SRR —Fk, LR AATAE
K —MBR SR BRI, Rl 4k K O R KX
=RALGEK . B Ts CnEkin. IRES b, /\

N YAL R Glan: RN G (Person) 5%~ \
4 (Student). Z i (Teacher) NHR GG (Employee), RS HEHRH

LI N NEBRZT (Full-time Teacher) M 3ftHRZ
Jfi (Part-time Teacher), WK 6-2 Fi7~o

IR

& 6-1

« 97 -
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Person

?

Teacher Student Employee

ul

Full time Part_time
Teacher Teacher

6-2

6.2 HEVRARRE R

AT R, SR T W e 2K, X —T A B ] 2 U 4k & ok
Z, ZEIWE 6-3 fias.

Person

T

Teacher Student

%] 6-3
R T
Step 1, & XFEMZE (F, MR TF:

class Person:

Step 2, & MATAER (73, KT

class Teacher (Person) :

pass

class Student (Person) :

« 08 -



BOE RMMWRER

pass

FEi5 N AL ER A BRIEW FMEE: Teacher A Person H12&, Student

oA Person B F K. FRMNRY A 4 RIGNE? KOS “HE” & “HE”.

R, Tk AKRPESE KRt . FRFERFE X Person 2K, B&H 2 Wi
WK 3 AN
#Ex06-01

class Person:
def setValue(self, na, a):
self.name = na

self.age = a

def birthYear (self) :
return 2019 - self.age

def display(self):

print ("Name:", self.name, ", Age:", self.age)

mike = Person ()

mike.setValue ("Mike", 45)
mike.display ()

print ("BirthYear:", mike.birthYear());

BERE e B HE A SR A B 6-4 o

e
RESTART: C:/Users/misoc/dppData/Local/Programs
Name: Mike |, ége: 45
Birth¥ear: 1974
e
e e e 3

& 6-4

TR kAR E O, RS R R0 L AR AR B N E, R
AP ICA e S8 LEHR R (CHFRBEAF, WREER, YRALH
HARE . Pl “SR4kR” RGRRIAE S ARG RN RIE. HEiE
AL IEE X Name J Age PIANEHE 01, U1 SR A A 9114 38 7 A S50 ol R
It B 2RAN TR 28 SCEAT . FriB kR R E, Rom T RRAEMINA QI E LI
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R EL. Bltn: Person [T KR H A setValue(). birthYear() & display()E&
Ko BUAE, KIE X Person ()13, MUIT.

#Ex06-02

class Person:
def setValue(self, na, a):
self.name = na

self.age = a

def birthYear (self):
return 2019 - self.age

def display(self):

print ("Name:", self.name, ", Age:", self.age)

class Teacher (Person) :

pass

steven = Teacher ()
steven.setValue ("Steven", 35)

steven.display ()

BERE 7 B HE A SR A B 6-5 o o

e

RESTART: C:/Usersfmisoolapplatal/Local /Progy
Name: Steven , dge: 35

el

e

6-5

ML VR, R LA Teacher JH, K AR I &L R, (HE5L
L H O Name J Age BN BERLEL 5, AT setValue(). birthYear() & display()
AN T R IR I, Steven iy Teacher 55T 4, ‘' fE i FH detValue() X display()
M. FEN B R, FRIEEINA B BRI R, DO TRk
NS, AR

+ 100 -
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#

ES

AR (R R

#Ex06-03

class Person:
def setValue(self, na, a):
self.name = na

self.age = a

def birthYear (self) :
return 2019 - self.age

def display(self):

print ("Name:", self.name, ", Age:", self.age)

class Teacher (Person) :
def tr setValue(self, na, a, sa):
super () .setValue (na, a)

self.salary = sa

def pr(self):
super () .display ()
print ("Salary:", self.salary)

steven = Teacher ()

steven.tr setValue ("Steven", 35, 35000)

steven.pr ()

PR 7 % H 25 SR an ] 6-6 Fios o

=R
EESTART: C:/Users/misoo/bppData/Local /Prog
Wame: Steven ., dge: 35
Balary: 35000

=R

=

6-6

WAL, Teacher KEAH 3 MNMEHERK .
® Name: M Person 254K K.
® Age: M Person ZE4k KK,
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® Salary: HiE Y.

AL, WA AR R

® setValue(): M Person 4k KM K .
® birthYear(): M Person 4k & ifij K .
e display(): M Person 4k 7K I K .

® tr SetValue(): HIE X

® pr(): HEXLo

HH T setValue() &y Teacher [ E% 51 BT, FIT LA tr_setValue()

RHBN servaluek Lz Name T Age [ 2 B
tr_setValue()i% ;& Salary {115 . 3, prOfgE 894 A display() Z%
K7 Name K Age (% Z )5, prOH it Salary B
It Python #2 /7 £ 5 X WK 6-7 Fis IR K &R . Teacher
BTk, N Person & X —~TJ——Student, FEFA
. y
#Ex06-04

class Person:
def setValue(self, na, a):
self.name = na

self.age = a

def birthYear (self):
return 2019 - self.age

def display(self):

print ("Name:", self.name, ", Age:",

class Teacher (Person) :
def setValue(self, na, a, sa):
super () .setValue (na, a)

self.salary = sa

def pr(self):
super () .display ()

+ 102 -
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#

e VS

print ("Salary:", self.salary)

class Student (Person) :
def setValue(self, na, a, no):
super () .setValue (na, a)
self.student number = no
def pr(self):
super () .display () ;
print ("StudNo: ", self.student number)

x = Person|()

W

.setValue ("Alvin", 32)
= Student ()
.setValue ("Tom", 36, 11138)

xR K

.display ()
-pr ()

PR 7 % H 25 SR a1 6-8 P

<

e

BEATART: C:%UserstQueenatipplatatLocal\Programs
Wame: blwin , Age: 32

Wame: Tom , bge: 36

BtudNo: 11138

o)

o)

%] 6-8

IR}, Student 255 f Name. Age M Student Number 3 NEUHE % 52 . 11 H.
i setValue(). Person [ setValue(). display(). pr()f birthYear() 5 4~ 51 bR

. TRETWE 6-9 FinigkE*z.
X X R4 Name K Age WIEE, 54

x.setValue("Alvin", 32K AN x R H. Person

Student 4% 7K Person, ATLLy X% & Name. Age

h

J Student Number 3 W%, 154 y.setValue("Tom", |

36, 11138)%%4%@?&@)\ y g H . ik Teacher

Student

setValue()iE AJ I DI BE: WER REIVIAEME . 7T H
P it R AR, BT LA Student (152 SCAT @S DR
FEFFH, AT,

+ 103 -
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#Ex06-05

class Person:

def init (self):
self.name = None
self.age = None

def setValue (self, name, a):
self.name = name

self.age = a

def birthYear (self):
return 2019 - self.age

def display(self):

print ("Name:", self.name, ", Age:", self.age)

# ________________________________________________________
class Teacher (Person) :
def init (self, na, a, sa):
super () .setValue (na, a)

self.salary = sa

def pr(self):
super () .display ()
print ("Salary:", self.salary)

S
class Student (Person) :
def init (self, na, a, no):
super (). init ()

super () .setValue (na, a)
self.student number = no
def pr(self):
super () .display () ;
print ("StudNo: ", self.student number)

x = Person ()

x.setValue ("Alvin", 32)

- 104 -
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y = Student ("Tom", 36, 11138)
x.display ()
y.pr()

BEAE 1 A 4 R 6-10 B o

)

RESTART: C:/Users/QueenalfbppDatafLocalfProg
Wame: Alvin , Age: 32

Name: Tom , hge: 2

StudMo: 11133

e

& 6-10

HE y RO ESRE: y IR, &5 Student i 5 %,
AR/ (I

def init (self, na, a, no):
super (). init ()
super () .setValue (na, a)

self.student number = no

‘B 5L A A23E Person HMI&E BRI 2L init_ ()i A& y Wi S B ) 1k
WK 6-11 fis.

F Ak 7K 53 72 tH Person() B & [, Person(OfF:555¢ /G, #£F| Student 14
R A G R E (B 78, WK 6-12 Fir.

y : Student
X % Person
name:
X % :Person age:
name: (y W R B4 AF )
age: student_number:
6-11 [ 6-12

ﬁ'JfL_Hﬂ YeJ5, 1817 Student [PH & BRI BN A 2 KRB € y VIR ME . T2
WA setValueVBHEZEN y , W 6-13 fior.
)5, K28 4T 4 student number = no, W€ student number HHE 1)

+ 105 -



M AIEZIZ|EEEHER A . BT Python 5 TensorFlow

WH1E, i 6-14 Fiow.

y : Student y : Student

%t % :Person *f % :Person

name: “Tom” name: “Tom”

age: 36 age: 36
student_number: student_number: 11138

& 6-13 & 6-14

T2, StudentOWIE KA BN y X R, HBEVIAE, E55EM. EIEK
PRAE R DUE LT R P A
#Ex06-06

class Person:
def init (self, na, a):
self.name = na

self.age = a

def birthYear (self):
return 2019 - self.age

def display(self):
print ("Name:", self.name, ", Age:", self.age)

# ________________________________________________________
class Teacher (Person) :
def init (self, na, a, sa):
super (). init (na, a)

self.salary = sa

def pr(self):
super () .display ()
print ("Salary:", self.salary)

class Student (Person) :

def init (self, na, a, no):
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super (). init (na, a)
self.student number = no
def pr(self):
super () .display () ;
print ("StudNo: ", self.student number)

X = Person ("Alvin", 32)
Student ("Tom", 36, 11138)

x.display ()
y.pr()

UERE e B4 HE 4 SR B 6-15 B

=z
RESTART: C: a’UsersfQueena.n’AppDataa’Localmegra
Wame: #alvin |, Age

Name: Tom , hge:

Btudla: 11134

=

e

& 6-15

3% Student [ IE KL, ARIBWT.

def init (self, na, a, no):
super (). init (na, a)
self.student number = no

HAR AR IE R L, B IR &, I 6-16 s,

%t % :Person

ggze: - 7:% (1 Person ¥4 ok ¥ 7 37

[# 6-16

g, 18470 Person I HIE BB 1 A 4, BUEHIAGME, WA 6-17 Pis .

*T % :Person

nam-e: “Tom” ij; (EE Person *@j\%’@ﬁ
age: 36 R 4 B )

& 6-17
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Person it R TAESE )G, 4k%4: Student ¥ BRI TAE, B 5Ed Fxf
%, WK 6-18 AT/

y : Student

*F % :Person
name: “Tom”
age: 36

student_number: ———— ({1 Student ¥ 5% )

6-18

Qe )R, 1817 Student & B AN (2, SRBOEWIURTE, WK 6-19 s .

y : Student

Xt % :Person
name: “Tom”
age: 36

student_number: 11138 (i Student #Ji
N A 4 BT )

& 6-19

T, yWiktIdes.

Horp, FREARAE BN, 70 R R A AR i sk 0 7 K. i,
Student #4)i& PR EL A ¥) super.  init  (na, a)@y 2% na K a fHALIH 4 Person 1)iE
PR, T /& Person #4418 BB 41 & Name f Age MIFIGAE . HER 7 i Person
K& s, 0iz4T H 214 student number = no, K% i€ student number 4]
EIERS

Student 2RI REH 3 MR A, Hp Name M Age & H Person Z84%
AR, @i Person #41& i £ BE WIHHE . 2T Student 28 H & I
i1 Student Number, #f tH H c /)iy 4 student number = no ¥ & ¥ 4H1H -

6.3 FREBE SR

FEFP 1 R S it (1 B PN K St B 5 Aol i) I T AN B 7 . 2R3 78
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— A LU JURR R ThRESE N BRI AE e . 3 AT LU I SR 4k ACK YT 78 B

B e e, AMmIEEIEAH .

FERTI A EE, DB TREAH CE MR E, A2 1IR3k
B “P 787 ThREMITE L, FEMA IO . X EAFH B Iy “421E” QKK

CAT R E AR AR AR R AT B o8 BOF A

AR, Wl 6-20 s .

F 2% SalesManager Xf 4% 7K i 2K )
bonus() P& H AN W E, BN E X H W
bonus() bR HCR AR E ,  BLIFTERR N Bk 2K
“ZE5” (Override)., W— & R 58 E
LB WL R E T IEANE; SalesPerson 2%
1] bonus() & £ To vk 11 5 SalesManager A 5
MIZLH], bl SalesManager 280020 X H
L& B bonus()THE A LML R . AH
RBEESHER, 73 RE AR,
SRS R KFA REAHIE, AR o
RER . Rz, MRBWH. AT

e TR 2, W B[R 44 B 4L

DN EFESIEREBEE

SalesPerson

+ bonusd  double

[

SalesManager

+ bonus( : double

6-20 MBS

ANTF], M TCI2 8 o 45 SCR A R B, TR A A S S P R K IR S R A
BIRZE, WFlEZENE. RAEHE, ABEEEWREMEN. XILEE T

Python THVAHIERZL, BFFUT.
#Ex06-07

class SalesPerson:
def init (self, t):
self.totalSales = t

def bonus (self):
return self.totalSales * 0.008

class SalesManager (SalesPerson) :
def  init (self, t):

super (). init (t)
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def bonus (self) :
return self.totalSales * 0.008 + 1000

Jim = SalesPerson (50000)
print ("Jim's Bonus:", Jim.bonus())
Tom = SalesManager (45000)

print ("Tom's Bonus:", Tom.bonus())

BEFE P i 45 SR an i 6-21 Frow s

el

RESTART: C:/Users/Queena/applata/Local/Pra
Jim's Bonus: 400.0

Tom's Bonus: 1360.0

el

e

& 6-21

“%%”E%ﬁ““¥” K|, FHRA “MBIE” 8 “HBR” s L,

ZLEXI_J/‘Z IR R R # . S bonus()FI 12K 1) bonus()#R R 7 [A] —

s AR, HREIETEAR. Fik, “B5” HRTFUARMETE
%IEI%EMJE LI R KL, (EHTIH R B 1), = SCHIE
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7.2

7.3
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7.5

B REHMAKRIKFZ
Python #h % K #9 & = %
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7.1 HRRSHREF

fEE—TFH, NSRS RIER, WK 7-1 fiw.

7

lhg=yilh AL FELUKAR CEV

T

TCL Kolin
FLALAL FELAAL

7-1

XRFHNTMA SR (Abstraction) ey, Xf¥EIMEAZ3E, B LAX AN 4k
AR R HIRE IR G “HhR” — iR A2 “A%R” (Concrete),
It LAk A& 9% B b i1 2R RO B 538 (Concrete Class), HF7 Ny B Ak

SR, Python X TR H AR RZIE, A LLEMIHH DA, iEBATRE
W IR X 0 R 2 100 58 R e CBIE D, B3&E HY 20 & B 4 i 22 18] A
Bz

EARFH, o2 Python [l REMBMHLE] . FERF—F, LY
MBI

7.2 Pythonflil SR E R

721 —fRERE

B RAPRPEGE: B & &7 (BER) MElns “A%” (Edt
D B, e EmWET Wy, B TIRFRED, JFUSERER, BIOhgK.
BT oaEym &850, Fri S ARBUE AN, TR — 28 fr AN
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BTE JERMERE

Al i, @5k, S TR 2R, AR AROR R BT 3%
Bln, —BESSR BRI E R , B A R BT s B S B A &y, K
ITAT CLBE & = R B &, SRR I T .

#Ex07-01

class SalesPerson:

def init (self, na, sx):
self.name = na

self.sex = sx

def SetFee(self, fee, disc):
self.base fee = fee

self.discount = disc

def GetTotal (self):

return self.base fee * self.discount

def Display(self):
print ( "Name:", self.name )

print( "Fee:", self.GetTotal())

alice = SalesPerson ("Alice", "Male")
alice.SetFee (2000, 0.8)
alice.Display ()

PEFE 7 % H 25 R i 7-2 s .

=
EESTART: C:/Users/Queenaldpplatallocal fProg
Name: Alice
Fee: 1600.0
=
e

& 7-2

KRR — AR B B2
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7.2.2 g

i SalesEngineer % B K] 3L 26 pf F () sE LS 4, Wi SalesPerson
BRI, REIW TR,

#Ex07-02

from abc import ABC, abstractmethod

class SalesPerson (ABC) :

def init (self, na, sx):
self.name = na
self.sex = sx

def SetFee(self, fee, disc):
self.base fee = fee

self.discount = disc

@abstractmethod
def GetTotal (self): pass

@abstractmethod
def Display(self): pass

alice = SalesPerson ("Alice", "Male")
alice.SetFee (2000, 0.8)
alice.Display ()

Ferfr, GetTotal()F1 Display() B # i) S 30 ES 7> it , AR Ui Rk B
T GetTotal )1 Display()p& £ R SRSEILES 70, R E Q@S &R, MRS aF.

alice = SalesPerson ("Alice", "Male")
alice.SetFee (2000, 0.8)
alice.Display ()

R R A X IR R A1, BITHRNLISAT A B I
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#7%

HERA B LIS, M FERRT LikEiT, R,
alice.Display () ;

FreL, R MERER, WK 7-3 Pios.

==

ond7-320VEx07-02  pyw
Traceback (most recent call last):

A7-30Ex07-02 . py", line 20, in <modules
alice = JalesPersond "alice", "Male™)

abhstract methods Displaw, GetTatal
=
e

RESTART: C:\UsersiQueenatappDatatLocal\Programs \Python\Pyth
File "C:\Users‘Queena‘dppDatatLocal \Prograns\Python\Python

TvpeError: Can't Instantiate abstract class SalesPerson with

& 7-3

7.3 A CHIRR fik “HERR”

MR KN — W2 557, WE 5 A (A SEI ) wiagib A
AR MR . 7E Python HL, i FI 7 SRIFCK R B SIS 70, R AR B R o

#Ex07-03

from abc import ABC, abstractmethod

class SalesPerson (ABC) :
def init (self, na, sx):
self.name = na

self.sex = sx
def SetFee(self, fee, disc):
self.base fee = fee

self.discount = disc

@abstractmethod
def GetTotal (self): pass

@abstractmethod
def Display(self): pass
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class SalesEngineer (SalesPerson) :
def init (self, na, sx):

super (). init (na, sx)

def GetTotal (self):

return self.base fee * self.discount

def Display(self):
print ("Name:", self.name)

print ("Fee:" , self.GetTotal())

alice = SalesEngineer ("Alice", "Male")
alice.SetFee (2000, 0.8)
alice.Display ()

PEFE 7 1) % H 45 R an 1] 7-4 s .

ST
EERTART: C:/fUsers/QueenalapplatafLocal /Prog
onl37-32/Ex07-03 . py

Name: alice

Fee: 1600.0

e

=

7-4

IR A, BEEH T AN EE AR .

o R MBI L, BRI, BRI,

o fTA: 45 TIUBH T AN S8 B 3 BRI — SeRE Rk DhRe, BN R RE, B

BT 5.

WRFE, HELE -DEMAMIE, WARHRGEN R, HSLER
AT AE A Bk 725, I R BA e G R i RN
BT, ATAE” BRI B 3 — P R R AR

MUBEGAER G, MAKSEHMRE. A, BHEEGET
FIFHRFTR) “TH” kB “FH 7 i, G568 b R K25 5
R

WM R R RN “Fr a7 RECES R BSLIES 7, AR A R R
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#Ex07-04

from abc import ABC, abstractmethod

class SalesPerson (ABC) :
@abstractmethod
def AddFee (self, fee): pass

@abstractmethod
def GetTotal (self): pass

@abstractmethod
def Display(self): pass

class SalesEngineer (SalesPerson) :
def init (self, na, sx):
self.name = na
self.sex = sx
self.base fee = 1000
self.discount = 0.5
def AddFee (self, fee):

self.base fee += fee

def GetTotal (self) :

return self.base fee * self.discount

def Display(self):
print ("Name:", self.name)

print ("Fee:" , self.GetTotal())

alice = SalesEngineer ("Alice", "Male")
alice.AddFee (2000)
alice.Display ()

BRI H 5 SR an i 7-5 Pl
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e

EESTART: C:/Users/QueenaaippDatasLocal fPrograms /|
on37-22/Ex07-04 . pv

Name: alice

Fee: 1500.0

e

=

7-5

SR R AT LIS 4y, B IR SalesPerson 28 R A e %L 1) & X
B4y, X R %2 R 2B SalesEngineer B R ISHIAMI, DL AR SalesEngineer
KT N WAk ERERATDATAN “—#” HRE, 4R KU AR
P B R A RS 3L [/ B AT N

7.4 HIRRMEH: BIANTH

7.4.1 Python BMIAITHHERRE

G — B\ S22 I E] SalesPerson K H, MIE PR EFERN
FAE SO A BN I SEBLER 7, XA 7RI R E . ZHIARE T,
#Ex07-05

from abc import ABC, abstractmethod
class SalesPerson (ABC) :

def init (self, na, sx):
self.name = na
self.sex = sx
self.base fee = 1000

self.discount = 0.5

def AddFee (self, fee):

self.base fee += fee

def GetTotal (self):

return self.base fee * self.discount

+ 118 -



BTE JERMERE

def Display(self):
print ("Name:", self.name)

print ("Fee:" , self.GetTotal())

S —
class SalesEngineer (SalesPerson) :
def init (self, na, sx):
super (). init (na, sx)

def Display(self):

print ("Name:", self.name,", Fee:" , self.GetTotal())

S —
class SalesSecretary(SalesPerson) :
def init (self, na, sx):
super (). init (na, sx)

def GetTotal (self):
return super () .GetTotal() - 100

alice = SalesEngineer ("Alice", "Male")
alice.AddFee (2000)

alice.Display ()

linda = SalesSecretary("Linda Fan", "Female")
linda.AddFee (5000) ;
linda.Display () ;

’

BEFE 7 B g5 R an &l 7-6 B .

=

EESTART: C:¢/Users/QueenalappDatasLocal/Prog
on37-22/Ex07-05  pyv

Wame: alice , Fee: 1500.0

Name: Linda Fan

Fee: 2800.0

o

ot

7-6
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H v SalesEngineer 72 5 | Display() & 41, 7% A 1# | SalesPerson 1] Display()
BRINAT N, 1214 B SalesPerson [f] GetTotal)ERiA1T A . SalesSecretary % 5 |
GetTotal() 8 %1, % 4G 1 ] SalesPerson [f] GetTotal() Bk N 17 N, 1 & & H
SalesPerson [1t] Display() 2k 1T M.

742 EANMTARNEX

iR SalesPerson X1 GetTotal )# 75 “ BRINKREL” B0, RIEEINIT N,
KRBT EEN S GRENENE R, RS RES “H3)” %
MR R, B2 A ERR R RAT I . RS IR A E RN “ 2N,
A ML IR 00 S M B 26, AL REF S HUAIENLIS . 1 HL, RIE AT LR
SENL, ERBARREE AEIE” H . Bk, B EZERRADN.

o LA E IR WRES A, AVEERITE, BRVLSERE

HARI R L, B AL .

o INETBIER: XHEH MR, HARRIIRG KA, Mz
BIE. B, W& 747 FHL KRR 7 b, EEEREHRO Caikf 2]
— KBRS T, KATRASSEMEIE. XN, KITAMHMES TRFZ
F, XEMEIEREB . EFEVRA L, BIERS (0S) BF 7 &M
BRE, BE T I IREERET, BRI AEF R fAE. 7/£ Windows
ARSI &, Windows & AWr 5 N FE i@, AWHsIEHAT
Ny DA AR T 0 A 5 G 1 S B AR S5 o BRI BRI /R 1
fath, MTPRIFRBESZREN, S HER.

7.5 BRIAFRBIIWI . B P

B RMRIE, T HE SRR, A RETRHNIR, Wi
RS R BOH TR . BRI (ATF) BlER, 73 (M%) W%
WP A (HSCRA RHERT U TR AP A %, JFRAE. 4 Android
AR N HESE B I RIS AR I SR I, RS — im0k,
ERAIGEMEA BN R L, ZuihMZIE 8 AP N TR TN, — B
w7 CEERBE ST R MERE SRR Bt mT bL“ i i 7
TREMMAE s, AT,
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#Ex07-06

from abc import ABC, abstractmethod

class SalesPerson (ABC) :

def init (self, na, sx):
self.name = na
self.sex = sx

def SetFee(self, fee, disc):
self.base fee = fee

self.discount = disc

def display(self):
print ("Fee:", self.GetTotal())

@abstractmethod
def GetTotal (self): pass

class SalesSecretary(SalesPerson) :
def init (self, na, sx):

super (). init (na, sx)

def GetTotal (self):

return self.base fee * self.discount - 100

linda = SalesSecretary("Linda Fan", "Female")
linda.SetFee (5000, 0.7);
linda.display () ;

PR P i e g SR an i 7-7 o
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o

RESTART: C:/Users/QueenalbdpplatalLocal /Py
on37-32/Ex07-06.py

Fee: 3400.0

e

T

& 7-7
W IZATUT
linda.display ()
BATSERG , BEEIMIEAT SalesPerson Z5 [ display() ki % :

def display(self):
print ("Fee:", self.GetTotal())

SRE, ARERIEAT I Ry
self.GetTotal ()

I B T SalesSecretary 2K 5 T GetTotal() B8 %1, T 2 ¥ i iz 1T
SalesSecretary J5) GetTotal() % :

(™

def GetTotal (self):

return self.base fee * self.discount - 100

ZREFER MR + BUARE MAE, AT

1. BFETH, EENERKEFE
IR EREF AR AR P R s, HEZEAAHEFEAE SalesPerson [
displayO R, 2B e i GetTotal() ek £
BREMERY, TEHMRAEAA
%40, SalesSecretary 251 GetTotal() & 24 fit SalesPerson ] display() e %k
T H
3. BTHREZEETIZN, EXRNGSBHEMKATH

AT RKR T BRI R .
NHEAE-ANERIEG], B RN B AL, W 7-8 Fir .
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Product Person
PC @
» Customer
Q (%)
|
|
TV VIP
7-8

b\ Python %77, HL4IF.
#Ex07-07

from abc import ABC, abstractmethod

class Person (ABC) :
def init (self, na):
self.name = na
@abstractmethod
def display(self): pass

class Customer (Person) :
def display(self):

print ("Customer:", self.name)

class Product:
def init (self, no):
self.pno = no
def soldTo(self, cobj):
self.pc = cobj
def inquire (self):

self.disp()
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print("sold to ...")
self.pc.display ()
@abstractmethod
def disp(self): pass

class VIP (Customer) :
def init (self, na, t):
super (). init (na)
self.tel = t
def display(self):
super () .display ()
print ("TEL:", self.tel)

class TV (Product) :
def init (self, no, pr):
super (). init (no)
self.price = pr
def disp(self):
print ("TV No:", self.pno)

print ("Price:", self.price)

t = TV (1100, 1800.5)
vp = VIP ("Peter", "666-8899")
t.soldTo (vp)

t.inquire ()

ZATIE, AR 7-9 s .

=

FESTART: C:/Users/QueenalsppDatal/Local /Progra
on37-32/Ex07-07 . pv

TV No: 1100

Price: 1200.5

sold to ...

Customer: Peter

TEL: &f6-5899

=

=

& 7-9
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© BFEiThH, FEREMRET L.

BARFEREF I R R 33, (H B HZ HEHAE Product 2K HLH .

® soldTo()fi T HEHC /™ i S B2 [ K & .

® Inquire() 1 5T TV B print()¥ 5= m#dE, FHHH VIP 1) display()
K L O 5 AR

© HAREMRARE, TEMEMBERAH. G, TV EH printOft
Inquire()UHH, 1 VIP 251 display()fit Inquire()ifi H .

O MMBRFERETHEN . ERMaSHAEIMGE Y, HRERL T HRE

) B N 2
O fFKEN InquireOBEAT S [FVAE, BT R print(), X2 F AR
YIRS 1 3

© HRFKHEMW Inquire() S 71 H AR 4K & 11 display(). [Hl Product 5 VIP
B RAE R, X PR R S im0 .

Hrr, Product RRWIHESE, RIEARTE TV 725, mHBAFR NEIT.
W4, Att4 Product ZEH Inquire()FE RIHMUE A TV 2K/ dispQOR e ? /i
— TV I dispOf, EBAIF? B RIRF H.

© TV Khdie L dispQpki$l, A ReAE 595, FR Product B disp()
AR R, REWT.

@abstractmethod

def display(self): pass

For ) abstract, $Eos TRUARNTEIE, A RENAZK.
® TV REBANHGI, ARGIEXNR, H 7 X R A HH M Inquire() BRI
® ATV HRCOHES disp() HMEL, InquireOFEr LA E. T, NTV
RIGTR Print() el £ F .
def disp(self):
print ("TV No:", self.pno)
print ("Price:", self.price)
BATHS, AR B B R
@ Product 25K Inquire() i H VIP J5f display()pfi%{. Product 285 VIP
FIHAEF — DR HR, WHIT.
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VIP R AGI, A REQENR.

PC 7% 5 Wb 201 25 2% WLl 2 0 R

H PC {122 K5t %okiz 473 display() ek %4

Inquire() il i PC T B Zh LU H VIP 281 display().
KRR AN F: VIP 280070005 X display (Ve 30A 4T 75 W 23 1 A

Customer 5[] display( BRI %L, 1A 28 VIP 211 display() i 41 .
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8.1 “Z&P” MEX

8.1.1 BEHARRMZSM

Z &M (Polymorphism) fEAW%: ERIR “Z 7 AFEP “RAIR”7, BIIFE
FpreEd, W R, KR, SRIATAEA T Z . flan. =ik
WBRE, A, Mg, TESEAFTAREE, EATMIR ST ae It A E .
I “EFA R IR, BN “2EME7, Wl —RAE ERKE U 2
FEME”.

HH AT, WA MR N B PUESER SR KRS fER Gk, 1R
ZANNENEFEN EWSE KRS, HRiITEEENRERS, WESLRSGH
KR BENMAKT, Wk 8-1 fir.

HEN i

— L4k ih BNV iE +n4km

%] 8-1

KA EGE—F, B 2EME. Wi, T2 AR ihEENREE2Z
KPR RS, W,

B ELH] sell(— T4k M)
B EH] sell(FLT 4L M)
B ZEH.sell(+ 4K M)

X osell)N “EBEN” RKMEE, mEZRMOGROSHME, RIEHRAET
SR E 3 FHE LR XAEA TGRS, EEENLEN
WA FE R KT E—RIREHFMA —Jo. fosi+orgakm, Hn#
NGNS, BATTHEEENM RS, HAFAFARUEWAT. AT2E
PE, B AL REXT AR T R R R — R A=
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T EZHUA T ZOAW AR Mo, slRE S Ewl, X KIE R 7 &=L
RGMEARE. T ASBERGESEINS], I 2 SR E K
RGBEMERE, MRANANEZR TR,

8.1.2 ZIME4IF

“PAEE S ” (Function Overriding) W& H K EIIEZ SHXN R REESM
TR TREGEMERE. HTRE TRMGEKKR, TRLLETH
— M, BTRAARSE. FIEARM, MBS MR, £XRSFRNISLIAA
A, JREIACE. FRIN G, SAARMAT N, WRIEERERFS, BNE
P, ABAFEFRE R, HAME KIRSTABTANE . Frbh BRI FRABIX S,
MNZ BMX % (Polymorphic Object). U1 8-2 Aon AMHEAN R GBI 5
HELM., B TREMMAE. FRIRE.

SalesP
alesPerson | o 0
Z%A
]
]
| ! |
. |
bonus() ® SalesEngineer : SalesManager @ bonus()
|
A | DN
y:SalesEngineer ,/ ! N
4 1
x:SalesPerson z:SalesManager

m:SalesEngineer /

8-2

IX/NJEAR R (Class Hierarchy) & 3 N2, #2854 H 21 bonus() PREL.
H T ERECCR N RATH, EEAFREENR, AAFERMAT . LR ERN
PIXT SN FER (A —RAE R, HAT AR, XEFRRERONR, e “%
AR, B bonusOXMEE KR, WA “ZEMRE”, Z2EMERE
T H S 2 A I AR RERESZ T B

Woxy ys 220 R =R, M xy y z #RERRUSCIE bonus()VH B, i
AU

x.bonus () ;
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y.bonus () ;

z .bonus () ;

EEANT 725 A F ] bonusO#, £ EX RELAE DAY, W
8-3 Fas

y:SalesEngineer

A\ |m:SalesEngineer z:SalesManager
1

| .7

' =

.
g
.
ST (s EHD
.=

el N\

RS H R

£ 8-3

FEMEA T, AR ER IR — 2P z SPAHE TR y & m.
DA A R TT AN B, OS2 P8O T R — A s A AT, R AR AT 40 & T A
T2 2RSS BRI B MR T, OSSN MR I8 R K28
H2h 3 3E = ek . Bl

z .bonus ()

z J& T SalesManager 2%, i+ 5 H1 B 51 B SalesManager 2% 4 ] bonus() B4
¥, B m.bonus(), K m J& F SalesEngineer 35, i+ & L5k ] SalesEngineer
25N ) bonus() 2 % -

ETRERMNBESRE, HHEVAZR LRI bonus()WH B B X R ik
SE R — AN ECE . Blhn: mobonus() A A ) m 25K N SalesEngineer, it
i SalesEngineer N[ bonus(). T bonusOHIEE, 4 z & y N EX5T
bonus(IVH AN RN, B z & y AT . Blit, ZEMRE
bonus(O) kX Ry fl z B L &M

8.2 ZAMEL

KA “B% 5 ” (Function Overriding) M &0 2 &M%, Kb
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A AN R FRZ 1) “r B 5 K%” (Overridable Function), Xk
RN Z &KL (Polymorphic Function). ZEHIFE ARSI .

#Ex08-01

from abc import ABC, abstractmethod

class SalesPerson (ABC) :
def init (self, na, a):
self.name = na
self.total amount = a
def bonus (self) :

return self.total amount * 0.008

class SalesEngineer (SalesPerson) :
def bonus (self) :

return super () .bonus () + 500

class SalesManager (SalesPerson) :
def bonus (self) :

return super () .bonus() + 1000

z = SalesManager ("z's bonus:", 5000)

print (z.name, z.bonus())

y = SalesEngineer ("y's bonus:", 10000)

print (y.name, y.bonus())

m = SalesEngineer ("m's bonus:", 15000)

print (m.name, m.bonus())

ERE 7 B % HE 4 SRt B 8-4 o o

e

RESTART: C:\Users\(ueenad\bdppDatatLocal\Prog
z's bonus: 1040.0

v's bonus: 580.0

m's bomus: 620.0

50y

E

8-4
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8.3 n[H G

ZAEMMSE TR EMH P IRZ I E. /£ OOP 55 5, W LI
FRBORSFFZ SN . N T R ZEVERCR, BT v S . fE
Python iff 5 8, — MR ATYES, TiHA Python iJ—flpd (RIwl 5
FHRED KN, BRI,

#Ex08-02

from abc import ABC, abstractmethod

class SalesPerson (ABC) :
def init (self, a):
self.total amount = a
def bonus (self) :

return self.total amount * 0.008

class SalesEngineer (SalesPerson) :
def bonus (self) :

return super () .bonus () + 500

class SalesManager (SalesPerson) :
def bonus (self) :

return super () .bonus () + 2000

peter = SalesManager (20000)
alvin = SalesEngineer (80000)
lily = SalesEngineer (90000)
p.append (peter)

p.append (alvin)

p.append (1ily)

for i in range(0, 3 , 1):

print (p[i] .bonus())
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el
RESTART: C:\UsersiQueena‘AppDataiLocal\Progy
2160.0
1140.0
1220.0
s
=

& 8-5

A2 2% SalesPerson %ibonus()% W CRT 78 55D Y R A, ) -7 P21 bonus()
BREI BB — M (WES) MK T2 bonus()Et B 3 N AR R 1Y
ZRRE, IHENEIT I w4

print ( p[i].bonus () )

THEHLAZ I p[i]FT 2250 G 2% BUE 24 1) bonus() R % . £EX M) H,
p[1]Z% alvin %} %, alvin 4 SalesEngineer 28\ % %, T2 It bonus() ek Ewl &
SalesEngineer fJ bonus(). 7E_LIRFE/FH, peter ZH &L H, alvin J lily 2
B TTREID; MR E SRR T, sTHY S (%) MEATAE N
S%A{H, WKl 8-6 fiis.

peter:SalesManager

e “7| total_amount: 20000

alvin:SalesEngineer

(ZFEHD e > total_amount: 80000

lily:SalesEngineer

total_amount: 50000

pl0] p[l] pl2]

& 8-6

VHEEHLIZAT for JEIART, 28 1 IR for JE3F, 1164 0, 4 “pli]->bonus()”
5 “p[0]->bonus()” Zd].

KN p[0]2% peter X%, H. peter j& SalesManager X %, T2 it5Hl
i FH SalesManager ) bonus() & #0115 peter FIZLF] . 25 2 IRTEIARES, i1 N 1,
w4 “pli]->bonus()” 5 “p[1]->bonus()” Z5[FH. BN p[1]Z% alvin X%, H
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alvin &y SalesEngineer X} %, T /2 A SalesEngineer ] bonus() p& it 5 alvin
FHEAN SIS

R, EiRFER AT PASE petery alvin & lily FZA] . BEACK: iR B 3 72
FFes, T .

#Ex08-03

from abc import ABC, abstractmethod

class SalesPerson (ABC) :
def init (self, a):
self.total amount = a
def bonus (self):

return self.total amount * 0.008

class SalesEngineer (SalesPerson) :
def bonus (self):

return super () .bonus () + 500

class SalesManager (SalesPerson) :
def bonus(self):

return super () .bonus () + 2000

def comp bonus (sp) :

print (sp.bonus ())

p =[]

peter = SalesManager (20000)
alvin = SalesEngineer (80000)
1lily = SalesEngineer (90000)
p.append (peter)

p.append (alvin)

p.append (1lily)

for i in range(0, 3 , 1):

comp_bonus (p[i])
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comp_bonus() ) Z#7& Z X RIS sp MFKEALA SalesPerson 7%, it
KR RN %, HEEH LS E L34S comp bonus(OBA%L, LR ) fr 45 31
UpE 8-7 Ao .

=
EESTART: C:/Users/Queenasdpplataslocal/Progra
2160.0
1140.0
1220.0
S
=

8-7

HH AT, HOR AN B SRS ST SR PUKSE . A BT B 3R
EHLEATE RS, WS ARG RIFGR LN T, Wik 8-8 s,

VendingMachine Coin
1 0.x
+ feedCoing : void ko +walue  double
+ showArmount) : woid #applTaChildrend : double
# ontaluel : douhle

‘E\

ten_dollar

# onvalue() : douhle

Wallet five_dollar

# onvalue() : double # onvalued - double

one_dollar

#aonvalued) : double

& 8-8
MR EE—F, RAZEM, S7REES T valueORE. ILI, AT
vh sellOpR %, IEWGEHLRERE 32 L FRAR AR R XS R o il

TR EM . feedCoin (—ETLHT) ;
JREM . feedCoin (B ETL.T) ;
W EM. feedCoin (T ETLKT) ;
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Z feedCoin() BN “WLLHL” KMREL, REZARTHINESE, R
FRAE G G 1 25T 1 2 48 5& 241 onValue(VER# . X AMELS T HAF B35 75 3,
EEER R WS HE R TR KM E, T HEA—%o0. %k,
B FEITHACT,  H AT DL N R SEALI L4 6

PLIE, BEWMLL Python FEFARALRIE S LIHNAMZAMEN S, i
wmr.

#Ex08-04

from abc import ABC, abstractmethod

class Coin (ABC) :
@abstractmethod

def onValue(): pass

class one dollar (Coin) :
def onValue (self) :

return 1.0

class five dollar(Coin) :
def onValue (self) :

return 5.0

class ten dollar (Coin) :
def onValue (self) :

return 10.0

class Wallet:

def init (self):
self.size = 0
self.coll = []

def feedCoin(self, c):
self.coll.append(c)
self.size += 1

def value (self):
return self.calculate_children_values()

def calculate children values (self):
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self.mSum =0;
for i in range (0, self.size , 1):

self.mSum += self.coll[i].onValue ()

return self.mSum;

class VendingMachine:
def init (self):
self.mWallet = Wallet ()
def feedCoin(self, c):
self.mWallet.feedCoin (c)
def showAmount (self) :
print ("amt:", self.mWallet.value())

vin = VendingMachine ()
coin = five dollar ()
vm.feedCoin (coin)
coin = ten dollar()
vm. feedCoin (coin)
coin = one dollar ()
vm. feedCoin (coin)

vm.showAmount () ;

BEFE 7 1) % H &5 S an 1] 8-9 Fri o

==
EEATART: C:/Users/QueenaldppDatalLocal fProgra
amt: 16.0
==
==

8-9

Hrr, valueOBEU= A T 2 &M onValue() & 4L,
R Z S, A7 280, BV AT M8k R0 5 — W R H
value OB #. HTEENAFEAHW T T, HEFEH valueOR %, 5t AE

TR WS, XREFKTERZIARGNERE.
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&0 ==
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B IE
el iR 4 2R

9.1 H%. b ERHILE
9.2 IRV
93 RA&A& “T” 5 “RE”

94 EAFLitmEE



BOE fTRITHRE

9.1 %R HhILRIFHR R

R/ 28 T Python WM R R RIS, VLUl g S7 R ) kR ik R 55 #
i) #5235, EH BT RIEWTE AL AERYE . T00 10 2 9 @S2 el A &k
NG YR, U] “er 78 o A NI R ae 70, B Bk B IR R 14,
FEIESR RIS, Wt B A O R A B BRI KB R

“HhiR” (Abstract) —ia % & 2> ib Nuefd “HE LMk, RSt B,
R “Hig” BAER “HMBIEFEMING 7, SMERE T 7. fln, WM
ANMEBIEIZE, o HFHAHFE S A A, SRS AR R SRS ok, MRsess, B
R BTN EmE, RSl TR S AR o R K.

Step 1, W& JLMNAHLRIZE

Step 2, ZrHFEAT T [E A,

Step 3, HEEATAH [F] A3 H R .

N AR U BN KT, ol e B R S, A 9-1
i

BN R F AL SRR IR o dh e ok, Wi 9-2 s

9-1 9-2

BATHARIXA SR “HR” 2, FmILEER “dmeE”, HHaS
LR, AR R WA Stk FAERNEMABEMATTE, NEER
KIE, RN “ BB E”. — B TR E, MR (Reuse) EfTA
ARSI, BT SR

e Higl — fTAEEMITE.

SHl— el ERONAS N E - 2 ke, s E AR,
WK 9-3 s

o Hig2— fTERMITIE.
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Sl — R E, EERAONAS ML ~ S K s O E R,
& 9-4 s .

° Hig3 — fTAEERMAHIE,

Sl —muRE, EERMUAEMNEO, ZRnE 9-5 s,
OQ— O

9-3 9-4 9-5

BRI, SR T A B A
o MR —MHBIIEY . e SR A, SRR
o fiAd——7LUI RGN EAL, Win—LThae, MO EAEDR RS
[FAE, TERAEITI, W MR sh 1R
o MR ——(ERSURMAR T, HEATLHE, RERHFILFE LS. BFR
KRR ILF S E ok, O R,
o fiiA—L T EMMRE, Bk kIae, BOVRSE, HAl
X5
Bl “di%28” FAERHP, RATAETIE, MA@ E ARG OENT SR,
HF MR RAR GRS R, A SRR e 8. I, RN IR %L
2w, M HEARAUEN R, ST ARRE. BN, kil
MANEA R, 2FAREmT.

class Person:

@abstractmethod

def Display(self): pass
XA Display() BRI (1 & A8 8, &5 T 3ab e, AL aT.

#Ex09-01

from abc import ABC, abstractmethod

class Person:
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IR TR 2K

def SetName (self, na):

self.name = na

@abstractmethod
def Display(self): pass

class Employee (Person) :
def SetName (self, na):

super () . SetName (na)

def Display(self):

print ("Employee:", self.name)

p = Employee ()
p.SetName ("Peter Chen")

p.Display ()

PR % H 25 SR an ] 9-6 Fios s

e

Emplowee: Peter Chen
=
=EE

EEATART: C:/UsersfQueenaldpplataslocal fPrg

9-6

X B Employee & 12, C4¥ DisplayORHUIHE 2 56 %, 1] kA&

Xt 4%, BEiT Employee N HEAKRIE (RN HE 52K,

9.2 Hhg LB

MAa, HamffiEes k144 Person::Display()iX Fhfhi G i1 CEI N &G B
e ? & £ LIRS, e B ILE AR, [Fo4 Display() e £ 1 N F A

A, Rt mamme. oo,
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#Ex09-02

from abc import ABC, abstractmethod

class Customer:
def SetName (self, na):

self.name = na

def Display(self):

print ("Cust:", self.name)

class Employee:
def SetName (self, na):

self.name = na

def SetSalary(self, sa):

self.salary = sa

def Display(self):

print ("Emp:", self.name, ", SA:", self.salary)

c = Customer ()
c.SetName ("Tom Lin")

c.Display ()

= Employee ()

.SetName ("Peter Chen")
.SetSalary(50000)
.Display ()

BERE 7 B R A SR A B 9-7 P o

' ‘8 ' 'O

=

RESTART: C:/Users/QueenaldppData‘Local/Progra
Cust: Tom Lin

Emp: Peter Chen , S4: 50000

ey

e

& 9-7
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EANFEFEAMAIE: Customer Al Employee, P53 1) A2 AH A 1 #U77
T IR L AH R B 4y, A [ A B A ot R R DR R B B ok, A B AR
Person 4, fLRLA1 R

class Person (ABC) :
def SetName (self, na):

self.name = na
RGP A4 FRAR [FAE P 25 AN T3] 1) R Bl B8 ok, o i R e, ARSI

class Person (ABC) :
def SetName (self, na):
self.name = na
@abstractmethod

def Display(self): pass

HF A il DisplayO 44K, sk N2, Xt R . T/, Person
FECO R K. BRPARMEWT.

#Ex09-03

from abc import ABC, abstractmethod

class Person (ABC) :
def SetName (self, na):
self.name = na
@abstractmethod
def Display(self): pass

class Customer (Person) :
def Display(self):

print ("Cust:", self.name)

class Employee (Person) :
def SetSalary(self, sa):

self.salary = sa
def Display(self):
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print ("Emp:", self.name, ", SA:", self.salary)

c = Customer ()
c.SetName ("Tom Lin")

c.Display ()

= Employee ()
.SetName ("Peter Chen")
.SetSalary(50000)

' '8 © 'O

.Display ()

ERE 7 B % R A SR A B 9-8 o o

e e

BESTART: C:/UsersfQueenaldppDatasLocal /Progra
Cust: Tom Lin

Enp: Peter Chen , S4: 50000

e e

=

9-8

XA~ Display()ef 048 il — /N o] 78 5 1 i 8, T 72 Display()it H 3 i 2%
R Z A RE. 52 Person B W] LI+ — Disp()ek %1 ] Display
ZEEE, Xt E—ENEN CEER. BRI .

#Ex09-04

from abc import ABC, abstractmethod

class Person (ABC) :
coll = []

counter = 0

def init (self, na):
self.name = na
Person.coll.append(self)

Person.counter += 1

def Disp(self):

for i in range (0, Person.counter, 1):
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self.coll[i] .Display ()

@abstractmethod
def Display(self): pass

class Customer (Person) :
def Display(self):

print ("Cust:", self.name)

class Employee (Person) :
def SetSalary(self, sa):

self.salary = sa

def Display(self):

print ("Emp:", self.name, ", SA:", self.salary)

S
c = Customer ("Tom Lin")
p = Employee ("Peter Chen")
p.SetSalary (50000)
c.Disp ()
PELAE (Vomomosoosososoososoo=oso= ")
p.Disp ()
EARE T I it 5 R 1 9-9 o

el

RESTART: C:\Users\QueenaldppDataiLocal\Program
Cust: Tom Lin

Emp: Peter Chen , Sa: 50000

Cust: Tom Lin

Emp: Peter Chen , Sa: 50000

=

=

9-9

M ERTESIH, AT g 1 3 A EifE.
o N —HIEMKE, LRESERHD XK.
o bl ——H 2 A o B Ay FE T TR
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o R —ERMILFE SRR, SOvHER K.

f£ Python FEf@ b, $hBRBUAE AL ENE, A REAIEIN RIEUIR S
MRBAMAGKAEYINEZ), P00~ P UE B RE, 4 A8 ¢ K
AR

o PSR,

® JMAERIN (Default) x4, $Em#tE, {RFFHEME.

BUE, QIE— %K. N—Af 5 Python 27 IF4E, G h.

#Ex09-05

from abc import ABC, abstractmethod

class Employee:

def init (self, na, sex):
self.name = na
self.sex = sex

def SetFee(self, fee, disc):
self.base fee = fee

self.discount = disc

def Display(self):

mFee = self.base fee * self.discount

print (self.name, "'s fee:", mFee)

class Customer:
def init (self, na, sex):
self.name = na

self.sex = sex
def SetFee(self, fee, disc):
self.ann fee = fee

self.discount = disc

def Display(self):
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mAnnFee = self.ann fee * self.discount

print (self.name, "'s fee:", mAnnFee)

emp = Employee ("Tom", "M")
cust = Customer ("Lily", "F")
emp.SetFee (1000, 0.9)
cust.SetFee (500, 0.75)
emp.Display ()

cust.Display ()

WERE Py (0 i S 45 R0 1 9-10 Fros .

et

=
=

EEATART: C:/Users/Queena/dpplataflocal fPro
Tom 's fee: 900.0
Lily 's fee: 375.0

& 9-10

M H P B BX PN ——FEmployee 5 Customer W, 5 H 2 K bm s B 1)
WikE SR, H—8MEs, WEERKE . REQEHIEZER IS B
3 AT R B PR . 3R HR S B RO R R .

9.2.1 Step 1: &R, SIHERNBTEH—HAVRE

N B L R . T B Employee A1 Customer 9 28 1 #4) i o8 500 2 40
LB R, X R IR 2] Person K, US4,

class Person:

def init (self, na, sex):
self.name = na
self.sex = sex

HAb B B AL SR SRR, BUR SRR B IR A 3 2R A

#Ex09-06

from abc import ABC, abstractmethod

class Person:
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def init (self, na, sex):
self.name = na

self.sex = sex

class Employee (Person) :
def SetFee(self, fee, disc):
self.base fee = fee

self.discount = disc

def Display(self):
mFee = self.base fee * self.discount

print (self.name, "'s fee:", mFee)

class Customer (Person) :
def SetFee(self, fee, disc):
self.ann fee = fee

self.discount = disc

def Display(self):
mFee = self.ann fee * self.discount

print (self.name, "'s fee:", mFee)

emp = Employee ("Tom", "M")
cust = Customer ("Lily", "F")
emp.SetFee (1000, 0.9)
cust.SetFee (500, 0.75)
emp.Display ()

cust.Display ()

ERE Py 1) tH 45 SR A0 1T 9-11 Fros .

)

REATART: C:/UsersfQueenalbpplatafLocal /Pro
Tom 's fee: 900.0

Lily 's fee: 375.0

o=

e

9-11
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BB, R K EE RS BB R 1) Person K

9.2.2 Step2: L ATMERE., SHRABTEEFIRY

AP RBONE ¢, M EEREWIIT .

o AR

° ZHZ A& RBORRERAAF .

o Wiz Ja, AEEFERAHMFK KA, A A .

© CREAH R B PR BRI B R R 2K

HBAAET U 2 SR Mg —Mesl, FErPAUsmT.

#Ex09-07
from abc import ABC, abstractmethod

class Person:

def init (self, na, sex):
self.name = na
self.sex = sex
# _______________________________________________

class Employee (Person) :
def SetFee(self, fee, disc):
self.base fee = fee

self.discount = disc

def Display(self):
mFee = self.base fee * self.discount

print (self.name, "'s fee:", mFee)

class Customer (Person) :
def SetFee(self, fee, disc):
self.ann fee = fee

self.discount = disc

def Display(self):
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mFee = self.ann fee * self.discount

print (self.name, "'s fee:", mFee)

emp = Employee ("Tom", "M")
cust = Customer ("Lily", "F")
emp.SetFee (1000, 0.9)
cust.SetFee (500, 0.75)
emp.Display ()

cust.Display ()

PERE Fr 1) t 45 SR A0 1] 9-12 o

e

EEATART: C:/Users/QueenalsppDatalLocal /Pro
Tom 's fee: 900.0

Lilv 's fee: 375.0

e

e

[ 9-12

PIANN S A — A DisplayQrai . F40MEE, S RIAFE R

IEIS, PN R 8 LA™ GetFee() bR HUR NG AN [R] s B3 5ELEE K o T 42, Display()
BRECE M E AT, T E AR LT, K2 AR Ei T LR Y. BE
RIXPEA K E XA GetFeeO %, FEFACMHUIT.

#Ex09-08

from abc import ABC, abstractmethod

class Person():
def init (self, na, sex):
self.name = na

self.sex = sex

def Display(self):
mFee = self.GetFee()

print (self.name, "'s fee:", mFee)

@abstractmethod
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def GetFee (self): pass

class Employee (Person) :
def SetFee(self, fee, disc):
self.base fee = fee

self.discount = disc

def GetFee (self):

return self.base fee * self.discount

class Customer (Person) :
def SetFee(self, fee, disc):
self.ann fee = fee

self.discount = disc

def GetFee (self):

return self.ann fee * self.discount

emp = Employee ("Tom", "M")
cust = Customer ("Lily", "F")
emp.SetFee (1000, 0.9)
cust.SetFee (500, 0.75)
emp.Display ()

cust.Display ()

PERE Fr 1) t 45 SR AN 1 9-13 o

e

EEATART: C:/Users/QueenalsppDatalLocal /Pro
Tom 's fee: 900.0

Lilv 's fee: 375.0

e

e

[# 9-13
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Display() bR A N AR 0, AT E NS RE T BEflZ i T,
GetFee()n] 78 5 BRI AU 22 7 B Sl oK, PRJA K DisplayQr il g itiok, EA
ELIEHE e S

9.3 .{ﬁ?& “Q” Lﬁ “X‘AQ”

TR I I R, A M i 3 A, B ) 3 LR A 2 R 2 K o) B
BT (HRRE) H AT (BEEAD; WmlamE Tl RRE” B, DhR
RETR, FFULRARERIER T “FAL” #7,

FERTCH, WA A KR Z B, KRR T ILIE, 2RIEREI
WMo ARFRS, HRME; TREERSEF2E, Sl —2WE0, Wk 9-14
Fis o

e

v v
@ S €3

[ 9-14

WA FIFE B4, FIHE — MMME S — S e . W 3 MR ANREN
RGOS A—FE, WK 9-15 Fis.

2 N#1 LYNY) % N#N

) e 2 1) e 2 (NECE:S

{/ j ﬁ/ o0 ﬁ/
& 9-15
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FONA—FERIER e CRALRIES ), HALIHEA—, wWREEEA
IR 4225, WIS — 8 r e 10, fH 15 28 /g xfk LS L &% XS B 2 RE 4k
AN R AT DU R A 3 AN KB R T EA — B s ke ck, il 9-16
Fros o

e, ULRBIMASg R, Bl —AN 0, 2 ris om0
e rass, il 9-17 A

2 N#1 %}\#2 E}\#N
mﬁ%
& 9-16
B [ 4 R
S L9 - @
v 7 v
ﬁulﬂ}fﬁ%jg Q Q
Rk —S> ~z £
& 9-17

MIXAN i F B 5o, ROZRE AR S BBl R R A U GE . 410 7015 A
ESERRIL, BH 07 BIFRBOVMAI AR RS (BI28), R)skEHE
BNZ R RO BIRA “&” ROy & BRI (BIRSD.

KR TRPUE “S27 1, ERE 2 NE, B8N0, N
G — A R R TR, SRR A A AT R OR BN 2 R R R ——A Sk K
W FHE BRI SE, XM R ST . BRI AR H T %
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PELH AT AOR B e sk, R SSRGS, Wil 9-18 For.

o
A ' <= mEET
wigy -~ @ @ @ ®
A LA §
WE B RV Q | T
9-18

BlinAx B A PR . R, ARt BRSNS R ARTE. 1k,
FFEPRIR AR, G T ARMENE, 5 FRLIFER G, B SRR
W, AWEATEAEN, —BERREI IR H R DR ZI A 2 B A R s
TR, KR 5 BARRE Y 7 BT, fEREE AR A R 1 2 R
FlE, RENZFEERN CGEARRD SR, 4 “&7 RSN dh o

B, BB s REE G- WEO, el LS5 raia, Bmp 1 rHh
o HLARIIA T AL p 7 R, RERR AT & S RE G BT AR PR e
S 15 HEL 25 b S TR T T
FIRE, B BT R R AN AR AR, g 7 RO SR br vt i) 4% D sliAT
BT LG 7] DORGE S i, NS AIE E 2 MG

s =

9.4 HTUiHIZRR

E—T R B, R HE AT N, BT YRR A B R E K
fFE, WA # A Python 28, AR SAATEMAES E B “R2E” 5“0
T, AT
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#Ex09-09

from abc import ABC, abstractmethod

class UnderGraduate () :
def init (self, na):

self.name = na

def ComputeTuition(self, credit):
if credit > 6:
credit = 6

return (credit -1) * 500 + 5000

class Graduate() :
def init (self, na):

self.name = na

def ComputeTuition(self, credit):
if credit > 6:
credit = 6

return credit * 700 + 5000

Lily = UnderGraduate ("Lily Wang")
tl = Lily.ComputeTuition (5)
print ("Lily:", t1)

Peter = Graduate ("Peter Sung")
t2 = Peter.ComputeTuition (7)
print ("Peter:", t2)

MR B oH 5 H K2 2E Lily FOBfF 04 Peter 2238, 5 B an & 9-19 Aros o
PR RASEED, BRANES & B WL MR AE, iz i
RO/ 281 “H g ” SRk, FESLM PP (& B FISR. R
RPN, AR R 287 [ T .
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ey

RESTART: C:\Users\(ueenaappDatatLocal\Pro
Lilw: 7000

Peter: 9200

=

ey

& 9-19

o “RFAE” KEM4A: (eredit-1) X500,

o “HFFA” FKEMMmA: creditX 700,
T, TGS 5

.

#Ex09-10

from abc import ABC, abstractmethod

class Tuition (ABC) :
@abstractmethod
def GetValue (self, credit): pass

class UTuition (Tuition) :
def GetValue (self, credit):

return (credit -1) * 500

class GTuition (Tuition) :
def GetValue (self, credit):

return credit * 700

class UnderGraduate () :
def init (self, na):

self.name = na

def Setter(self, tuilObj) :
self.tc = tuiObj

def ComputeTuition(self, credit):
if credit > 6:

credit = 6

+ 156 -
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return self.tc.GetValue (credit) + 5000

class Graduate() :
def init (self, na):

self.name = na

def Setter(self, tuilObj):
self.tc = tuiObj

def ComputeTuition(self, credit):
if credit > 6:
credit = 6

return self.tc.GetValue (credit) + 5000

Lily = UnderGraduate ("Lily Wang")
under tui = UTuition ()
Lily.Setter (under tui)

tl = Lily.ComputeTuition (5)

print ("Lily:", t1)

Peter = Graduate ("Peter Sung")
grad tui = GTuition()
Peter.Setter (grad tui)

t2 = Peter.ComputeTuition (7)
print ("Peter:", t2)

XA HE, KERAERAPM TR (A UTuition Al GTuition) H,
P A HIL RS (H) Tuition), JER—PMRER. HFHEN T —PMEEHK
W GetValue(REZEHZR S, BT Fm4:

Lily = UnderGraduate ("Lily Wang")

under tui = UTuition ()

Lily.Setter (under tui)

B Lily X M under_tui Xf %, F HUHH Setter() ek Zril Lily X 3
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% under tui X R . #H, BITWTFmL:
tl = Lily.ComputeTuition (5)

LR Lily %% 558 I under tui B GetValue()ef £ 2% it 55 2% 5 %% F
T, WP E T KA Lily f#F 54 Peter 19228, 45 R 40K 9-20
JIi 7R o

=
RESTART: C:/Users/(ueena/bpplata‘Local /Programs/
Lilw: 7000
Peter: 9200
==
=

9-20

IFAMWEE FIRACRL, S KIPNK (B UnderGraduate 1 Graduate) %
HOLBR—F, FTRUUAIFHA— Student 28, FFUIF.

#Ex09-11

from abc import ABC, abstractmethod

class Tuition (ABC) :
@abstractmethod
def GetValue (self, credit): pass

class UTuition (Tuition) :
def GetValue (self, credit):

return (credit -1) * 500

class GTuition (Tuition) :
def GetValue (self, credit):

return credit * 700

class Student () :
def init (self, na):

self.name = na
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def Setter(self, tuilObj) :
self.tc = tuiObj

def ComputeTuition(self, credit):
if credit > 6:
credit = 6

return self.tc.GetValue (credit) + 5000

Lily = Student ("Lily Wang")
under tui = UTuition()
Lily.Setter (under tui)

tl = Lily.ComputeTuition (5)
print ("Lily:", t1)

Peter = Student ("Peter Sung")
grad tui = GTuition()
Peter.Setter (grad tui)

t2 = Peter.ComputeTuition (7)
print ("Peter:", t2)

BERE Fr 1 t 45 SR ANl 9-21 B

=

RESTART: C:/Users/QueenalbpplatasfLocal fPrograms/f
Lils: 7000

Peter: 9200

e

=

& 9-21

X 2 A B WL, HRT BRI BB R G R 2R RS
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74 NESEil PN

FEw by &S

A Python 4 % £ R £ v
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10.1 EOHE Y

AR A TR JR AT, 2R ZBAS e R A BE 3 I AN E IR BT AR AL,
BWAE “EEAAF” FERENT, sk, EVEGNIA SR IEE
. BE M “RE” CHARN” Rk CRERN” FEARAN, KEH
FABIHFIFRE A O, A A RS AR B2 20 fan, #TR
Fasg, WL R AR, W REE DU RS B AN A . BB SRR I I TS B D
FEAE A A, B DU SR B AN T A

FHX i 5ER, KEIHAL, MO Bl e K o6 2 %
R T BT AMG, WEEHE S AMG 2 18]S A A B I A 2k (0D

FEE, IREMRIGLEZN®S; N T ETEREAN G, WEASRR
ZIAANPHB AL (RO, sk,

AT R B, BT Dt 2 B B i B TN, A
I, BUACEE O R A A, VBRI ANE T ORI R, w5 T
B, O TEMES.

X e 53R I E R 5, F T Kt 2 an #2542 1B 7o B LWL
2, W KIAEARF I G RATFR, WA 7 2020 1 4, WRLE 87 /R
B, WRLE I RAE S BURITEAT IR BT . A B AT 3 Fg
B, T AR R R W AL 7, SRS R A T A AU W ) 4
F, HBfe] s by B4 DA (B 4EREOR 5, BEE I (8] A3 AE, WRLE B8y
TN R IR BRI E I AT, AT AMIR S BE I DLL AR W
e, WHAZITIHAME “27 R, RIEREIMEEIREE “&7 EXK.

FH VA B R 12 11, B DA AU 43 O E (849X B A AR 4 5
il GR AFR A T 2 18) SR I — 8 ROBRSZ A . — ELA U Mg AN X B, A
G RN IR . BEIAXT G 5 T 5 0, B2 SB35 A2 4y
AL FRRLE R R BT, X R AN B AR S AR E AR W AR R R
BA LA —FE, A PR AR AL A MR PR BT P AR R AR E

FEXE, JEHE N 5RMRE RIS BRI AR, et

o FRE —AE, FLSCHRFZHE DRI SEAR 200 RAR T AL 1% 23 8] o il 4

JUSZHF 3 B Sk F FL 2 5k Sl 1 PRI Sk 7 AR Y 22 1)
o JUE T ZA R A RAEA BN e TR T, AT DL T R e
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o IZI O i ] S W RS R oA B, A eliE AL .

T D AR — AN Ta], 5 gl SR 4 e A ARR — A = T BUBRRE (i — A
RYRRFRD . 1L GIEM DR RES B, RER OB HUREA Xt
o Bl g MOl v DLHE L BE 2RSSR 8, (A5 LRIk RAEL IR . XY
TRAEAEIOL R R I RE T, HAR D 4ERF AR, DREFE B BRI B S (Bl FeE
PED BIAT. BB, W A e g BRI RS TR A AR b, T DU IR (1 4 A A P A
o WA &M BB RS2 58, FHSCIXFE A HE WA arat, & A
5 JEAE R Y A B R I, RO AN R P B T AR A, R B O BRI, S —
Ji, AR AN TR R AR AR R iR aE . R BRI — B %
F—— XU S B AT o PRI,V 23 . P 0 8 B e il 3 2 = 75 1S A 3
(EF TR

10.2 LA Python HRFRL BN

— X gEeA 2 AN, HEA XN R DERHE—E 0. T AR
O, XNREH TARPRE, &5 T RME M. Wl T8N 5 At
FIE O, Xuext et A 7 B, AR Ema S . Wi, Kk R
wE 10-1 Fios.

al:Animal 1 N A
V4 \
\

& 10-1
Dog FE 1) 2> FHHUHE UM pR B9 2 d1 X R E: . Bear 811 2 H & 73w 2
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bl X R, 2 b2 X RWEZ I, BTl Bear 255€ T bl K& b2 Xf G4z 1,
i Dog 285 W HN %R (i dl) B, &4, Animal S8 FH &5 2 4 4% & i
L5 1E Bear 25110 @ U, A 4k 7K T AL & 7E Dog 2@ X . #ef)1fi Ui, Animal
E X T aly bl b2 K& dl FXRILFEE D 445 dl AR EE, 55052 Dog
1 Animal 5€ . bl Fl b2 EXF RWAHMWAFE I, 7972 B Bear 1 Animal 28 5¢
Mo BEABEANARERF, 25 H Animal f Bear #2111, 1 10-2 finRN
App (Bl Client) 32 R AE X &

Animal
B0
al:Animal
App#l »O
Animal 2
Bear
Een LB
:Bear
App#2 »O

10-2

Horr, App#l {8 Animal #2 1HH al X%, App#2 {#i ] Bear 4% 11
bl X% . HT Animal $2 2 bl X RMFE L, FreAnf & bl kBN al. k2,
al VLR bl, HE 2 App#2 i Bear #2111, {H Bear £ 133F al 8217,
FrLh App#2 Jevki A al XF 5. Bl bl X REEHE DB 0, & REE NN HIE 7
WiE; al 5 bl MREMAF D, LG EMESHR. FE Fi— M+,
i FH Python [ G2k X — AN H#e0: Bk#E (IDance), FEFARISW T,

#Ex10-01

from abc import ABC, abstractmethod
class IDance (ABC) :
@abstractmethod

def dance(self): pass

@abstractmethod
def sing(self): pass
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class Bear (IDance) :
def dance (self):
print ("Bear is dancing.")
def sing(self):

print ("Bear is singing.")

class Dog (IDance) :
def dance (self):
print ("Dog is dancing.")
def sing(self):

print ("Dog is singing.")

class DancerFactory:
def Create (self):

return Dog ()

factor = DancerFactory ()
dancer = factor.Create ()
dancer.dance ()

dancer.sing ()

DEAE 7 25 R an i 10-3 s

S

Dog 15 dancing.
Dog 15 singing.
o
o

RESTART: :/Users/Queena/spplata/Local/Prog

10-3

T B R A 3] DancerFactory Z5#l1 IDance 4% M P %: dance()Al
sing(), ¥ A H %] Bear. Dog SR 4Mk. X NIEFIRME T HCRKIHEME, W

AR IS 5 2 Bear A1 Dog 2RI\ 44 FK, RS0 K.
#Ex10-02

from abc import ABC, abstractmethod

class IDance (ABC) :
@abstractmethod
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def dance(self): pass

@abstractmethod

def sing(self): pass

class Bear (IDance) :
def dance (self):
print ("Bear is dancing.")
def sing(self):

print ("Bear is singing.")

class Snoopy (IDance) :
def dance (self):
print ("Snoopy is dancing.")
def sing(self):

print ("Snoopy is singing.")

class DancerFactory:
def Create(self):

return Snoopy ()

factor = DancerFactory ()
dancer = factor.Create()
dancer.dance ()

dancer.sing ()

BERE e B R 4 SR A B 10-4 TR

=

FESTART: C:/Users/QueenaldpplatalLo
Bnoopy 13 dancing.

Snoopy 135 singing.

=

=

10-4

Dog % FRAJ LA Snoopy, 1M P9 &y & B [F 20 B, HA R EREF . X
{45 2H A4 1 B e S A R IR B AR, $& T A mT A A
T Bear 5 Dog JE#R#R ML — 3142 0. IDance, ATLARJIA#NT . B JL
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J& 3 FF IDance £z [ 1% R A AT LA #, 51 40 Dog &5 Bear XF %, fH A& FH Animal
XF Gk B 4 Dog X4, KA Animal Xf R A #E4E IDance #2 1. W — e ik
Fl Animal %5, EFE 5043 P 0 sl 0 Z00 B, IR 0 T X R R e ) R

gE TR, WA QAR FE O, TR A S e, B Wbl & T
M) P PR L85 S T B 48, > P P 2 0 S KT R , o0 7 2 I 2 U 3K [R] — 2 5 ()
FER/IND s o a2 DR N [R) — 2 5 (%) F b 5 EL B B Wy <2 i 0 42 A i C BRI 2 1)
—F, BEMEALKEMEZD, eSS REESss. MR BERIER T, 1
W SEHIT 2 /T, — SR ERIRITEATE R LS M, REW LA FAE K
ANKTWE BT UL, S SR v DA B IH AT B o JC IR IR« KT W2 KT U 55 AT e 1y 42
filiil (D, REEOMMAS, BT AE 23S E IHAT R L.

TR B —FE, HIRAT “3K” k— X%, FHinEF] Python B FHFE T,
A —RA L7 DR B0 58 e J5 SR 6 R, 0 20 SROB N Rz 1
SR G OME, A e . WA Python BFHFEF L= —/NARVKTE
W% RE 0 G 2, W1 10-5 o

W2, App#l & 5% % a Uz EE BV, R App#2 & 5% % a i
EHR B VAIE . fEIX PP Web-based 7 sl RS H, App#l. App#2 BFHXMR a
IR e HANE AN St 5 4E 97 . Bl AE I R A2k R, X R a IR AT e & 1k,
FEIXBIES RS, HEARELT R a M0, SATEEM App#l 50 App#2
4ed N ot, ONXT App#l fl App#2 R A& Em. B2, TR
b REHIR a, HEWHHERED I, AN App#l M App#2 F2/7,
10-6 fii7s o

Animal Animal
BN
a:Bear % H b:Do
App#1 O App# /

10-5 10-6
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XPFREL X R a B b I4EST N B3 H R, 0 App#1 AT App#2 [14Ed"
NGB VR 2 WP, BRIk, JEEEE D RELE XS G RE e, RIE $2 7T AT
RN

M ERUEHIE, FTBRZ R, BARFINE (U ReS kEAE (I
ARG WRBHEEK. Gl SRR, BT AR R R, 1
B RREE R AL BTRE IR REBNMRE R EEERR, Bt
o (RIXR) Mk, PigEirr AR E1ET A, YR s i a4k .

NEDEABABISN, Bl 5 R LXK, Al te, bF et g mfEm,
/N DX A [ R B R

Hop, SO 7 REMmE. LOAER AR, Flinx B EREIT
R S, T T AR AR ST . B AT DU TR 0 2% 1 H A A% 2 AT i A
Ko H—RITEA T, o8 Tk 7 — NI REATI, RS L,
BT VIR AR RE 135 10 L 7 B B A i 4 T . X5 3 I B vk

o ST LARFE M3 O 5 A F TR IE

o ST ASHIAT IR MR FF AN, REE WO, G474 drsl ]

PAESE, gl M ST R, ek RICREKWEH .
o SATAT SAT ALK, IR BLo ) A R R OR Btk B i XL
T3 % B s — S D RS BT

BHREL ST 5AT “ 7 TR, XReBm 2emiA “ &7 2R, Moy —
AR AR . Py DL DR AL 5 ML KA, 3 B3 S R B A . i,
FATHE L K+ T8 OB AT MRS, BERANGEZ KD,
A AR AT TN IE Y .

10.3  $EIVBEPFSE)—: JRBER Iy 5

10.3.1 IBfR[RIB{BEtigE

W TAESH ZARBSY, BOHIIA RS R AR . XA Z A NEAR A
FEE SR A BT vt R I U s —— “ AN EEfd R B E R A R THS  C %
THEE S .

{45 Python f2JF K, 2% 2 %] Numpy. Matplotlib 8¢ Pandas H[#)¥F
2R (EXR), B HEHERER . X Python F2/F M &, Bit3s (Bt
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S E NOAZIRE LIS FEAME . SR, WD (R e Zo0E UL
M) MimE—EmalE, HibaERAD AN,

F b, REM P M “AMmIAGER” KA 8es, Hial@ I mg. X
RAG N FROERAINEE DS ER RN MR A RRITE, AFER
EXTR B KM, HATEEGETR B WA L.

AR FATANENIE Intel CPU N #iscTh, (A R B anTE K4z gl pe i A . 2L
4118, Intel CPU N4 Intel's Design Inside! H: P &8 S2HL 405 0 (B ZE 3, Intel 7]
Uik P A CPU (W 5niE CPU AR, HAZiEH A %E CPU N
M5 T g

HEAEES, REMZEHTFHEE. B

Syl e H s M THRENR, FHELRANSR, HNEE
< HHM . JTHEENNTR, WE 10-7 .

T M R L O, BTDARE R GOk,

10-7 RS FHMAARE. TREEED, FrelfiRF

ML A, O wE 10-8 A,

O— it A +-->O— HitB

i O <-4 BT HEMA

& 10-8

BEAL, bR A et REE A AN R A T R AT T ORI AL, i 10-9 o

R e

[ 10-9
DA 1 B b I8 a0 18 10-10 Fros o
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O it A O il B
N A
\ ”
\\ ,/
I O - FRAT
10-10

BT ORI GIE 12 DA B, I 52 A B R R B E e b AL .

10.3.2 SLMPE
M 10-10 Fron v BUR T HUE

HLBATAT I Z 8] (R 2R o 1 e AT B 1

FB A RATF, AIFRAFAEE, FRAELAEMLXTSRE Client, Hrbl
HEL S A 7 PR A 1 45 T LR X AR A B AT
Sh s, SR ADE R 2K, BRI R A RA DA 2L, ik 10-11

I

Gl 5%
F ﬁl
L Lt I s ot
10-11

B, RAURE RN RRRE 1, W 10-12 For

PR XA ¥t F Python SRSZELANT T ThiE .

B L — TPower %

M, & XPAZE: PanasonicCell fil CatCell, 2P,
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#:0: IPower

FHE

R HL ] o P

10-12

#Ex10-03

from abc import ABC, abstractmethod

class IPower (ARC) :
@abstractmethod
def GetPower (self): pass

class PanasonicCell (IPower) :
def init (self):

self.pw = 2

def GetPower (self) :

return self.pw

class CatCell (IPower) :
def init (self):
self.pw = 3

def GetPower (self):

return self.pw

class FlashLight:
def init (self):
self.cell list = []

self.index = 0
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def AddCell (self, cp):
self.cell list.append (cp)

self.index += 1

def Power (self):
mSum = 0;
for i in range (0, self.index, 1):
mSum += self.cell list[i].GetPower ()

return mSum

light = FlashLight ()

cell = CatCell ()
light.AddCell (cell)

print (light.Power ())
Pl (Vomemesme=oso=mo== ")
cell = PanasonicCell ()
light.AddCell (cell)

cell = CatCell ()
light.AddCell (cell)

print (light.Power ())

H /et FlashLight FHIE X R, FEPET CatCell A L3 A 2 FH
s 285 % — > PanasonicCell [E R HtEANTFHE, FHEATHFESHE
RN, — /AN BB R 3, N ERE R R 2, AT
DL LA 8, g Rk 10-13 fin.

=
RESTART: C:fUsers/Queena/fdppDatallocal fProgr
3

& 10-13

—REHRB AR DB, REE M T ASESE RN TF . RS TR
fire i LB th e A OR |

C1) Hit DUMT A R 32 1 38 R A% 2 T HeL B T AT VR RO Bl — R B i
HLT, SN T — R KT L b At RE BB I B 46k
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(2) —FERT AR RIE M T AR KT B, MeTHRENT X, BA
T T HLfA] R PN T 4 7

FTCVER, s RS T AR AR B A Z AR BT .
RARAE B R i, WATUESRE: witEA e g, ST AR
XA RO TR Bk, ARAT DS HhIE AN R S Lt X
Z WAVRTHUF L AT

10.4  $ZEOVBETFE) . BRIty 5

10.4.1  EARit
IR A AR R, i 10-14 FER,

& 10-14
Hag a5y i 10-15 Fos.
| od Whole Product /

Flashlight
Head

E]—[]—[ Battery 1 Battery 2 E]_[]

Flashlight Body

[ 10-15

<172 -



B10F BEOSHRE

AT AD AT (BT KD BT, £ fIAE Flashlight Body 1
Battery Cell 3 1 0¥t B, Wik 10-16 Fros .

FKE 2 AW A %, B Battery Cell f1 Flashlight Body. /& 75 Hi > .
FHL & (FlashLight Body, f##% FlashLight) 281 Battery Cell (f&FK Cell) 2%,
i 10-17 fizs .

cdPart2

Flashlight Body

[ Battery 1 f’ﬂ Battery 2 E] ]

& 10-16

FlashLight

|

Cell

<<H J>>

1

| |
PR R s it FEL L

& 10-17
R, REAGRSUNE ORI, SeekEr G BB F B E.
10.4.2 SLIHIE

BRI, BRAEWAARE SR, WK 10-18 fias.
E, RaUEah RRXT B O, Wi 10-19 Fros.
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Sl 52 SRR K
SRl A FE e o e
& 10-18
$#:0: ILight #0: ICell
<<SZHI>>
Fif RN F
10-19

PRIX AN %0, H Python ARRESRSZHL . & AT [Cell 2 1 HLjth 2k
R : PanasonicCell il CatCell, F&FACTLUT T,

#Ex10-04

from abc import ABC, abstractmethod

class ICell (ABC) :
@abstractmethod
def GetPower (self): pass
@abstractmethod
def SetLinkToNext (self, nc): pass

class ILight (ABC) :
@abstractmethod
def AddCell (self, cp): pass
@abstractmethod
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class PanasonicCell (ICell):

def init (self):
self.pw = 10
self.next cell = None

def SetLinkToNext (self, nc):
self.next cell = nc

def GetPower (self):
if self.next cell == None:

return self.pw

else:

return self.pw + self.next cell.GetPower ()

class CatCell (ICell):

def init (self):
self.pw = 5
self.next cell = None

def SetLinkToNext (self, nc):
self.next cell = nc

def GetPower (self):
if self.next cell == None:

return self.pw

else:

return self.pw + self.next cell.GetPower ()

class FlashLight:
def init (self):
self.head = None
self.tail = self.head
def AddCell (self, cp):
if self.head == None:
self.head = cp
self.tail = self.head
else:

self.tail.SetLinkToNext (cp)
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self.tail = cp
def Power (self) :

return self.head.GetPower ()

light = FlashLight ()
cell = CatCell ()

light.AddCell (cell)
print (light.Power ())

cell = PanasonicCell ()
light.AddCell (cell)
cell = CatCell ()
light.AddCell (cell)
print (light.Power ())

BB NFHENSR, EEmENFEE R, Flan, 85— E AR
WNFHE, FHEAN—BUEM R L —BE PR, WS oR e E
wmE 10-20 Fix.

T
5REST&RT: C:iUsers/QueenalapplatadLlocal fProgra

& 10-20

— WU b RS S, i R P b LR 10, BTRAE LR

%200

1043 R4

WA vt K FL B R AEE R B T e fl, i T AR i, HLge
B SE e, L ANEBR AL O T, SR AR g I p i, RS it Bt
TN GREAT 32 1 BT I b A0 4T BE 22 125

BT IEER ICell #5211, B i) PFARAE S BT A AT &4 1 e it
JLRFF & ICell #E I, HAA ZEME, PrUlse A BGRK, HAaEE A
P, XL RE T ORI T A, RIAERE 2, it 2 b i B th
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EEZ S

B 2SN R, BEMb—FERERER BB . NIA XA H AR, LAHER
TN, RS RE ES, AR Kb G. BRA T, BE
KR IR TH A0 5, W BE P L 4 H At s Vi 4 R L, 2 S RPV by 2 ik 2
BELR TR AR E 57 A 5, AR5 B A PR SR, KR E G50,
KR B RSB EE R

RWAFE TAEN, BIanRZEmiein (5D 72, ANEEEEHR
faxt & Hedhiein, T4V, MRTAEE A B AR R K b L 4l
i CUMRBEED, MHECR. R R, Tk LR h, ST/MH 7 ARKRM
AL A, B DR AR e fst TR 5, 3 AR P M R SR8 £E BB X R

REAG A e i R AL, A REZS P R GEatr R K A 77, L R
R A th A B I

10.5 FEITRISEH) —: Chain Of Responsibilityi&
T

B (Pattern) s F/N 4 (91 Gn g SR B ARk D B IR S X 1% Ak
285 IR In) U 4 R DL R R 2 8 (Solution) . i, LA HLE . AR
A, RARAE, BRLRNEFNLE LA, HTELFEHI,
DLEA 22 ) FHET i . BN IS5 250 R 3R M 15, B LR R IF 1) sk
& . T BRAH B L, Fr Pk I7 %0 iR . U R R
i, R AMNAEE SRR, W HREREZ O RS £ATH,
¥ {# F§ COR (Chain Of Responsibility) # it #a01# 0375 . M Gamma
H] Design Patterns — 5 L n] 5% Chain Of Responsibility #& 20 ) f i, 1K
10-21 fr7n s COR B ) FE AL

TEIXANGE B, X G2 B ECET, B 10-21 Az 1Y successor J& PE L AH S T
HIT T LI G5 1 B next_cell J@ 1M, FHORERENA X 3, DAETE sl it
PR Z A E R R
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Y
Handler Successor

\4

Client

HandleRequest()

A

ConcreteHandlel ConcreteHandle2

HandleRequest() HandleRequest()

% 10-21

AR PR — MR R R R, (HRATWEEI B8O, B Rk AR Rz 113
IR, ik Client F2 /7 806 AU 5NTE A Handler SCRMIAFLE, MAEE2
Handler 5K HIMR S, X2 “ANEEFE WA MR —. WK 10-22
B A8 T COR #5201 FL R 28 0 150

Y
Handler successor

=->0O—

ORI R 4&

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

HandleRequest()

Panasonic Lt Cat Hiith
HandleRequest() HandleRequest()

& 10-22

ROk, BG M BEED, W 10-23 A A COR Bl FH
A Ot

PN REH D, DMERER A B AT AR R, e XA
PeM. IHandle. ILight, B —/ Handle $ili% 25/ —4 FlashLight 2%, 254t
FnF .
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#:0: ILight $¥ 0. IHandle
: K successor
FHE
o L L aey i b
10-23
# Ex10-05

from abc import ABC, abstractmethod

class IHandle (ABC) :
@abstractmethod
def HandleRequest (self, request):

@abstractmethod

def SetSuccessor(self, nc): pass

class ILight (ABC) :
@abstractmethod
def AddCell (self, cp): pass
@abstractmethod

def Power (self, message): pass

class Handle (IHandle) :
def init (self):
self.successor = None

self.pw = 0

def SetSuccessor(self, nc):

self.successor = nc
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def HandleRequest (self, request):
if self.RequestForMe (request) == True:
if self.successor == None:

return self.pw

else:
return self.pw + self.successor.HandleRequest (request)
else:
if self.successor == None:
return 0
else:

return self.successor.HandleRequest (request)

@abstractmethod
def RequestForMe (self, request): pass

class PanasonicCell (Handle) :
def init (self):
super (). init ()

self.pw = 10

def RequestForMe (self, msg) :
if msg == "Pan" or msg == "All":
return True

else:

return False

class CatCell (Handle) :
def init (self):
super (). init ()

self.pw = 7

def RequestForMe (self, msg) :
if msg == "Cat" or msg == "All":
return True

else:
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return False

class FlashLight:
def init (self):
self.head = None
self.tail = self.head
def AddCell (self, cp):
if self.head == None:
self.head = cp
self.tail = self.head
else:
self.tail.SetSuccessor (cp)
self.tail = cp
def Power (self, message) :
if self.head == None:
return 0
else:

return self.head.HandleRequest (message)

light = FlashLight ()

pp = PanasonicCell ()
light.AddCell (pp)

cc = CatCell()
light.AddCell (cc)

cc2 = CatCell ()
light.AddCell (cc2)
pp = PanasonicCell ()
light.AddCell (pp)

print (light.Power ("A1ll"))
iHRElAE ((Vo——ommooeecomas—= ")
print (light.Power ("Cat"))
iHRElAE ((Vo——ommooeecomas—= ")
print (light.Power ("Pan") )
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—JFes, EHMEANTFEAE, MFEATEHR S HE, k. M@
P R R R 14, 10 R BR R R ) R 20, BT DA HEE 34,
A 10-24 Fis .

=
EESTART: C:\UsershQueena‘dppDatatLocal \Programs \Pyvthon\Fy
34
14
20
=
=

10-24

AR AL N IR X 8 (Object Chain), 13T AR MIES, FrLl
FK A Chain Of Responsibility, U1 10-25 FT7~ A Lt (06 5 4

FlashLight %§ % PanasonicCell ¥ %

CatCell X} %

CatCell X} %

10-25

B — xS A — BOR R DR R T R RSk, gE R NI AR A
(Change) 3K, #ORXT SN MR UAZ AN T, WA 22X M X
e SR SR QI [ of = 0BV 37 35 V8
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11.1  “AHHEAT E Y

FITiE AN L B AN B A 4% (un-plugged or un-network), HIZEBHE AT H,
ANEZHE NS HEAT “BFEYE”, “EFE4E” BORANEERFEZ—, 1]
DASE A NBIRRTES J7, W THRANARE B F B4, HoR, @, Rik
AU LSRR VIR E ). BEEEHE Z LIETFIGE, At JEVE R
SR IE R ) DB E R, BET AR TS SR 1) — KRG

FFE, PAZEE AL (NTER iy e BEMNEERERFEZ —,
AR Z BTt ENRE I SRRy« n B E0ESE, R T 5% 2] ALRF ) — KIERS
BRI S 28 SR R W F T SEML R IR, — kSR B4R AL X [ 1A 8 0] 1R 2% 2 v

11.2  AlphaGolytsE N7 2T hE N

AlphaGo i 72 X Wi ¥ & 42 KA R o ATHLE NMRIERK 2], KEdE (Big
Data) #3E M 7 RER A SIRRE, KRB 4 1 FH 2 AR, oy
EOEREL, JFEE TERERNE. MBS I8 (EE H
WA, VIR BRI R R, HLER S ST R AT RE S AE AN A
{1 4 A N S8 328 3t 9 £E i 1

PLas =2 2 MR RE 5 AR “IRghit” BREAFIRRML, e -EETREANE
Wi fmTa5iett. REAE (5D . g R ARER “457, mka
ERER R AR T ERSATEMS, PTOE IR GRS b, HLEE
SIRNE—FE, WHESARIAREA . — Bilne R 5= M EE, wm
A eI E .

AU TR AN N B PR, e BRI S o SO R, (Bt AT e A
WANRHA CEMC I FOAPLE A R gt ” B ae, I b REEEI S
P, 85I AR AR SE AR

11.3  Jup): —SUZBINIRE N

A REREEE DR EE, XHERERA 4 LUK, iR 4
WO A MR G 11-1 o, Bl 4 SEATHERD . 2538 e R
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B, FAMKAEERSS, ERMSHEN. B %,

BOEMIEGLE: Z R UL RISk T LR, vl Re(E/Em sk, (H32 R IF
ANTE 28 B WL Ah A A, BT ARSI B 2 At DRt H

XA, Z R R G B Eh R, DUE MR S R, — s, ERKA
ARATT 50 AT R EUCHREE, & MMEM— MR %, 228 5aE I K&
—F, WHEAH 0.5 MMEASR RN, WE 11-2 fix.

A:05 B:05 C05 D:05

& 11-1 & 11-2

T, ZREIHTEZBF I, RS A, BN A FELSR, KL
A RANEK, € (ZRE) TMELZIFF R BN, ERE B ORI
{6 0.5 885 1, it X MRy 0.0, WK 11-3 Pios.

HEMERATE, RSRITRR, W B W, ALEEMMN B IRAHE D L
Kk, WHERA - AMIBNEIR, € (BB XLZIFF 2N E, ERIEX B W
M BERAE 0.5 tH2H R, SITME X AR EREN 0.0, WK 11-4
I

A{00} B:05 C05 D:05 A:00 Bi00} C:0.5 D:0S5

& 11-3 11-4
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QLR IREATH, & C W, MRBEMRHEN KT . i—2EX%se
i[RI E) G5 (], RNTE H O JFE SR TON AERAE 0.5 CHA — R HAX, #t
2 i o B X S B R 1.0, Wil 11-5 Fiss

GeLRIFRRATE, EH DI, A8 — Rk, 212 ik AR
o BRGEACHERWM (DD FIMEZE 0.5 280, it B A mE
%R 0.0, K 11-6 Fixs.

A:00 B:0O Ci}OJ D: 0.5 A:00 B:00 C1.0 D{Qo}

& 11-5 & 11-6

ZRad 4 KIRRJE, NaKh ] IR HRE, ARG EniE .

11.4 iIdR 2RI EEFE LR

HTE CGERD O LREIE TIXEZK, A DU IX H 22 56 5 78 4K
gk b FIES, iR AR E RN ACK Y, W] LR AR S I AATTE, BA i
AT 2=

BFO1IKIRERR, &8 T AR AESE B, CH DI, HtEY ErEA
KFKor, MERN: [1,0,0,0]. 1E 11-7 Fimx.

A, 08 2 IR RET WL F K. IRIRRIESE T B KA L5
A, CHI DI, [FHEAECER A KRR, BI[0,1,0,0]. [FIFE, AL 3. 4 &
MIRRB AT N R, SRWE 11-8 Fizn.

B, ZRRMZIEMEFUUT A SR, RO “AREE3M” 1
SiRMACECI R, BERE T, WK 119 k.
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RNH IRRR
- AT
t1,0,0,0

[0,1,0,0%

RTH 1RRR
--#7EA
1,0,00]

RNBLRIRER
--AFEBH

RMEBIRIRR

ﬂ [0,0,1,0 _#FECH
E2Y  [0,00,] }-=fifTrm—
--#HEDF

ﬂ

Hosg, ZERAAWRITRE: “RAEM” = “GH7. T2, ZRME150
RAFK. i d, LU ARMIDE SN, 0 ARG B8 Sk RHE 2
11-9 Jfro (5 8 AT DA AL O 18] 11-10 Pos 945 2R .

& 11-7 [ 11-8

[ 17070,0 ] [ 1 909090 ]
[ 071 90,0 ] [ 091 9090 ]
[0,0,1,0] [0,01,0]

[0,0,0,1] [0,0,01 ]

& 11-9 & 11-10

KA, a2 “IRRIERE” BHE RRER Bl IF
HE X RFR “RREM LS B, & T RER “RRER” B4, il 11-11
Fias .

[0,1,00],

[0,0,1,0],

[0,0,0,1]]

11-11
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M AIEZIZ|EEEHER A . BT Python 5 TensorFlow

11.5 UM NIZAHLGS A

11.5.1 LARBREY, IS ARIEERE

H—R, ZRIWAINAKY, AL RF AR XA A S HEm
NFE ) Zenbo HLEE N, # BANIE Zenbo ML N RS, ArLURMEEH
1250 R AL 4% 45 Zenbo HlLEs A o

HH T AL A A i 2 i B SR AR P, i H AR R sh s CRPAERI8h 28D wr
REBER = H LN (ZRSBERR), ZRMAEE VLS NN K #HEH
T WE A 2E ) B 7y, TG IA BIAH R BeFE B, R AT TE L 1R R 0 )
M A D6 A 9% I R4 2R B — AN

T, ZRELLEE SO E SR, EE CHNIRRER MY etk LA LS
NIIA . T HETHLEE N RIgH R 7, WRead AR UM, A
RIEFHIEEEREE 1. ZRE—PEH.

LR 1157 5 5 (IR0 Joc L 3 A AR ?

. 2 [0,0,1,0, EEGILEEEPYIT
0] </ [0,0,0,11] A 1 e s i
{EZsrE R E % BBL %ﬁlﬂ AL TJ:IZ:*J_L%&)\ E&@ﬂ‘l‘;&@
(iIZERE 158 2£2), s T H A RE .
MEAHSHA @t e Lo IR
152 ABERIE? HTHLERAEREEHE, TRAERME

i 8] B A B A 3 CHR B i
Feyk) KRINGHLEAN .

fE E— /N E, 52 B0 R
Bl —IF4E, ZRIA TR E I AR R DR e, e AR MR — AN
2, ZeEE5/REHIILEYE, WA 0.5 MMEASMR. Brel, —JF
46 TR 5 AN 2B B2 0.5 Jt A — AN SR A SRR R R

y =x1x0.5 +x2%0.5 + x3x%0.5 + x4x0.5

Horp, x1y x20 x3, x4 AR XIRRE . WAL A NG ANF
Zenbo HLEF NGB, Wik 11-13 fios.

BN EEHO IR R IERE T AR, wi:

[x1, x2, x3, x4] = [1, 0, 0, 0]

1117y WA QAR AR 2R (0 S AEL W] DAFHIN HE 3 IR BN A 1 5 1) ) A

11-12

-+ 188 -



E1E THEEFA

XA HA1,0,0,0] NHF AR E, iEMENEHE, wE 11-14 FioR.

T=[0, " X = [[1,0,0,0],
o N E| [0,1,0,0],
1, [0,0,1,0],
0] L == [0,0,0,1]]

C_ N

Y = Xox05 + Xi1x05 + X2x05 + X3x0.5

& 11-13

s N thEdts 5, PRI y (A ’“@ﬁ?
A 0.5, Xy EHARXIRIRZE KB ’ E {0:0:1:0{:
B, BP0 B2 R E H 55 ) M2 {4 fﬁ 0.0.0.11]
11-15 fizs.

HE L FAPIR, 58RO 2 B BRI 0.5 (8 0%
D5, UHLES A PR R AT B, LA ) = 10+ 00 + 005+ 005
=M AT .

& 11-15

11.5.2 HlS/ABRENRALIE

2 RE 5 ) B X R Rk #, Bk
WAHARTEIEN T, 12 FHH A 2 e i
OO 5. A3 0.5 TIME CRIRE AR 50% WA
W) ZJa, BIFATINESE A, #KIIE
ook, L PRAE B 5 BRI .

BBy — A8, DL B Tl S R
Ae, FrTOMIME 0.5 S5sLhr{E 0 CRIA )

& 11-16 P s, FAEIRKEIZR . Pl AN FFE
Af LA ik, Wil 11-16 fios.
EH AR BTN 0.5, SEH A K52 SbrE 0, P it

Y = 1x05+ 0x05 + 0x0.5+ 0x0.5

Ja s BRI R RE A Ay et

W2, T AL 8 N RIS B RERI RIS ? R 8 b — /N5 HELAE SR A e e ?

WG B PME AN SEPRE R 2200, RIS E AR £10-0.5 AR %, Wi 11-17 s .
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WAEFERUERZME (A1-0.5) BIEHL&E N BEA AN, il 11-18 fir.

& ,1,0,0f,
(fEE{E) [0,0,1,0],
[0,0,0,1]] t-y=0-05

@ ) @ |~
)

y=05

,1,0,0],
,0,1,0},
,0,0,
L] (hnisk)
1]
Y = 1x05+ 0x05 + 0x0.5+ 0x0.5 = X X1x05 + X2x05+ X3x05

& 11-17 & 11-18

Uei, FXDURZEME (R1-0.5) 5REMM, HHE4HE: -05+0.5=0.0.
Bk, BEHOBERZ: 0.0, WK 11-19 i,
Ry, BIEREAXBEWSH, NN BE (Weight), BIEE, HH
FAXEN:
y =x1%0.0 +x2x0.5 + x3%0.5 + x4x0.5

-
[0,1,0,0],

[0,0,1,0],
[0,0,0,1]]

Y = Xo@) X1x05 + Xex05+ X3:05

11-19

T 2540 IR R IEFE T AR, wlo:
[x1,x2,x3,x4]=[1,0,0,0]
1My AR R B TIAEL, HLAs AN TN X O RERAE 5 TR R R {E . T
A&, FWEAHA1,0,0,00H A F AR, Wh:
y =x1x0.0 + x2%0.5 + x3x%0.5 + x4x0.5
=1x00+0x05+0x05+0x0.5
=0
B L8 g s, @lisFima 2 mE R 0. msefrE i o,
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B1E FERYA

e uErfy, WA RE, XU N GERTTET .
ok, BRI AR B0 AR . K, ZRETIEFET
S B LA I 504 (Training Data), 35 X[] F1 T[] %4 -

T =[ 0, .. ] X = [[1,0,0,0],

1]

KA, ORI AR AR U 5 MR
IE. LS A

11.5.3 —[Al4%., AEH

NIA & RETRE# WIRRALK LT, 1E N Zenbo Hlas NI ZRETRL,
JEFFEH#0 A BRI 25, 7] LU B Zenbo % BEPEA FTEE At . 1815 L. —[EIZE .
PR, £ —8illZk, 2ik Zenbo HIFREMIRFEEN. T2, ERUHERS
Zenbo JEIFE#1 HEIR LR, XK LLZRETTIRE BIRMAR LR, KIE
RUNGREAE . X R X[JEH W F .

[x1,x2,x3,x4]=[0, 1,0, 0]

My ARFIXIRIR R TN, F 290 X[1E041[0,1,0,0]4 NE 2= AR E,
Kl 11-20 iR

SN AN POEE R, AR y [EN: 0.5 Xy [HARRIX KBRS TR
A R R, W 11-21 FioR.

AR Z RMWALR, eEH BIRZAiMBE 0.5, 5EH B I 152 15k
FRiE 0, W3 E R —F, RIFHMMB R ReG frool, B L REA Xk
WEIG, ENEREEA Tt .

X= [[10],
[0,0,1,0]

[0,0,0,1]]

0.5 (13H50%i%H)
Il

Y = 0x00+ 1x05 + Oxo5+ Oxo5

Y =Xox00+ X1x05 + X2x05 + X3x0.5

11-20 & 11-21
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2, HATLLLE Zenbo HL#E A 5T BE M 4k S232 T+ . BLAE KA B TN AE A1 S
PRI ZEIA Z K, WEMBER-0.5 FiRE. IEXTREME (B-0.5) XK
EIENLZE N B8 A, Wi 11-22 fios.

e, EXTRZEM (B1-0.5) SREMM, HitHEAX: 05 +
0.5=0.0. Hik, BEFHMRE: 0.0, Wk 11-23 Fix.

il X = 119001

[0,0,1,0], [0,0,1,0],

[0,0,0,1]] [0,0,0,1]]

P Ia

[}

ERERAT

Y = Xoxoo+ Xlx@o— X2x05+ X305 Y = Xoxo0+ Xlx@ X2x05+ X3x05

B 11-22 & 11-23

Ueiy, S2BIETHEAXBEMAE, BIEFRELN: 0.0, MEFAN
AN
y =x1x0.0 + x2x0.0 + x3x0.5 + x4x0.5
BT X RETZREH RIRREK, “iEH T B, #e:
[x1, X2, x3, x4] = [0, 1, 0, 0]
1My AR X KRR I R AR TIIAE , HLA8 AT LTI 3 Uk BRI A& 5
FRBERE . T2, XA EA0,1,0,0]5 AN A X H
y =x1x0.0 + x2x0.0 + x3%x0.5 + x4x0.5
=0x0.0+1x00+0x%x05+0x0.5
=0
BIEREANG, KHEEMARKTNES: 0, MLk EBEL 0, W
. 26, 2RO LEs NAEBCGE#1 A I 2. FoiE I R8s
KRB N E 2 A B I, LR LTI B R HE A

1154 Z=ZETSF

WA & R EE R H# DR RARALK, 1E N4 Zenbo Hlas NRIIIZR TR,
K RETT 5B #1 EHE KI5, 1] LU 3 Zenbo [ % R4k S 42T . W R AR AL
Z %, Kexik Zenbo KB BEMEIRTTE L . T, ZRERS T Zenbo EITH
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#2 HEHR IR, RUORH T ZREATRE C iR
XA A XEH 2

[x1,x2,x3,x4]=[0,0, 1,

y ARERX AR R B TR, AL & A AT RLF L

Tt X[1%41[0,0,1,00H N2z AU HE, wE 11

e Plas N PRiEIE S, wr IS y 1E08: 0.

MR, W 11-25 Fiow.

RHEE RMEL, ekl C I /o
PRiE 1, B ERUE—T, RIMHFTKEMEf
DIIEIRIRER G, E R RetE = gk a4 .

= He

& FHEEFA

Mrzigicse, 1EAUIZREE .

0]

TXUCRE MBI FE H b3 [R] R HE =
-24 ffrR .

5o BIIX UCRENGAE H s 18] (1)

5. 5 C R A5
e G, TR R

0
oy
e

BUE KRG B WU E A SEPME I Z B 2K, DB M 2R E(H: 0.5, 4%
%, SEERXIURZEME (B10.5) ZIENLa N R~ Wk 11-26 Jros.

Y =Xo0x0.0 + X1x0.0 + X2x0.5 + X3x05

& 11-24

X =1[1,0,0,0],
0],

[0,0,

1]]

0.5 (55H150%i5H)
]

Y = 0x00+ 0x00 + 1x05+ 0x05

& 11-25

WELE Y, ERXWRZEE (RD0.5) RSBEAMM, HE5HR: 0.5+0.5=1.0.

R, SEGHTRIRCEZ: 1.0, W& 11-27 Pros.

X =[[1,0,0,0],

@
[0,0,0,1]]

(fE5{E)
y=0.5

t-y=1-05

<>

Y = Xox00+ Xix00 + X

11-26
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X =[[1,0,0,0],

C_ 2N
()
BEERKT
Y = X000+ X1x00 + X2 X305

11-27
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Sery, SEIERCE AR BMAE . BIEFREER: 1.0, HEHAXEN:
y =x1%0.0 + x2%0.0 + x3x1.0 + x4x0.5
BT X EE T Z RN R IRRAER, Bk 7 CH, M
[x1, x2,x3,x4]=10,0, 1, 0]
My AR IR R KRN, X ADE0,0,1,00% AN AR,
LURE
y =x1x0.0 +x2%0.0 + x3x1.0 + x4x0.5
=0x00+0x0.0+1x1.0+0x0.5
=1.0
prek, BIEHE ARG, £HEEAR M INERL: 1.0 5LRE—F,
VEHIHL &5 N R BE Pk 23R T .
Zk, ZREEXPLEE NI 58 R EE#2 LR 11 G o 8 I 2R 500 Rk oK
AL e N HH e E A B IE, AL T 5E I vEE i

11.5.5 ZEMEI&EII%: AE5EE

NI & B &%) Zenbo HLas NJEFF =ANEIE IR, HEEE H Zenbo HIEY
ReE R4 T, BIAE, ZRUER XS Zenbo JEIT 543 HBIRAIIZ:, XIRZEHET
ZREHTIRE DLt sxk, KIENNGREE . XEE 8 X154 :

[x1,x2, x3, x4] =0, 0, 0, 1]

My ARENLEE AT ELF X R B IR AE H 5 TRl MR- . T2 4 X[1%K
24[0,0,0,17H7 AZ 5= AU, K 11-28 Fios.

LA N PURIZE, FTRIEH y BN 0.5, X y [HARIL& N IKEE
g A H s Tl R el P 11-29 Frow s

X =1[1,0,0,0],
[0,1,0,0],
[0.0.1,0]

)

X =[[1,0,00],
[0,1,0,0],
(fE51E)
i : 0.0.1.0],
C 2N
)

0, 0, 0, 1
4y 3 3 3

Y = X0x0.0 + X1x0.0 + X2x1.0+ X3x0.5

e

0 5 (BT H5 0%3BH)

y 0x00+ 0x00 + 1x1.0+ Ox05

& 11-28 & 11-29
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& FHEEFA

WHEZRMALR, ©EH DA IIE 0.5, S57EH D K43 21 52 br
5 0 A—5. fFHLLEWATRFEM .

ERXTURZEME (B-0.5) ZIENS AN B E AN, W 11-30 Frs.

WU, FIXTORZEME (RI-0.5) KSR EMM, HilHZ: -0.5+0.5=
0.0. Fk, HREGHMAERZ: 0.0, WK 11-31 iz,

Seist, B EHRF AR ENNE, BIEEMNEDLRN: 0.0, mEFAREN:

y =x1x0.0 + x2x0.0 + x3x1.0 + x4x0.0
BT X2 T ZRMEL RIRRELR, UpEsE 7 DR, -
[x1,x2,x3,x4]=[0,0,0, 1]

(=FiE) ~ X =[[1,0,0,0],
£-0 X - [[1,0,0,0], 0100

[0,1,0,0], [0,0.1,0],

[0.0 1,0],I @

(EvES] BHEEREKTY

Y = X0x00+ X1x00 + X2x1.0+ X»@ Y = Xox0.0+ X1x00 + X2x1.0+ be@

& 11-30 & 11-31

y AR S A TT LTI H X Ok B R H b AT M 2l . T2, itiX
AMEL[0,0,0, 1107 A B AU, 4R
y =x1x0.0 + x2x0.0 + x3x1.0 + x4x0.0
=0x0.0+0x00+0x1.0+1x0.0
=0
BIEH Y A5, KHBEMAINMHNERZ: 0, LR ERLZ 0, X
B RL2S N2 B kS 3 T . 2k, 2 R S0 HL3s N 58 BER#3 A 50 il 45
Hol i YR E 8 IR B AL 28 A0 B 4 sUE IR, b T00 58 hn AR A

11.5.6 EHFIEM—X

Zeid 4 SRR, Zenbo HLds Nk B H A X
y =x1%0.0 + x2%0.0 + x3x1.0 + x4x0.0
HA I BCEER 7>, A LLRIR N
W=[wl, w2, w3, w4] =[ 0.0, 0.0, 1.0, 0.0]
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LR
y = xIxwl + x2xw2 +x3xw3 + x4xw4
T, ZRRKM T Zenbo Hlas NIIE AE, FF E MK Ly A i it 5
ORI BINE, 55 PRl — 2.
Step-0 & REHUIZRYERE XA T[], A sEH0 2.
T=[0,0,1,0] X=[1[1,0,0,01,

A4 Zenbo HLEE N, ELHIRIT I
y = x1xwl + x2xw2 +x3xw3 + x4xw4
=1X0.0+0X0.0+0X1.0+0X0.0

=0

BRI TRIAE S 0, 5S2hrE 0 —F.

Step-1 Kl 52 5540 B R R, MR EH# 2.
T=[0,0,1,0 ] X = eeeees .,

A4 Zenbo HLEE N, EALRIEIT I
y = x1xwl + x2xw2 +x3xw3 + x4xw4
=0X0.0+1X0.0+0X1.0+0X0.0
=0
3B 2 0, 5 SEBRE 0 —3K.
Step-2  KRMSEEH#L EERL, ARSI A2 -
T=[0,0,1,0 ] X=[ coeee -

L4y Zenbo LA N, EALRIEIF I
y =x1xwl + x2xw2 +x3xw3 + x4xw4
=0x0.0 + 0x0.0 + 1x1.0 + 0x0.0
=1.0
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& FHEEFA

1 E 2 1.0, E5SEPRME 1 —3.

Step-3 K 72 55#2 BR R, R0 43 &
T=[0,0,1,0 ] X=[ oo .
[0,0,0,1]

A4 Zenbo Hlak N, &SR EIT A
y =x1xwl + x2xw2 +x3xw3 + x4xw4
=0X0.0+0X0.0+0X1.0+1X0.0
=0
FH PG RZ 0, S552brfE 0 —8. 2k, Sk, HITNE BT &
WZRBERIER, B 22 RABGR I 0128 I 2R A K035 A

+ 197 -



i1

rya )

£ 12E

5

2+ Perceptron F&)

el

12.1

12.2

12.3

12.4

12.5

12.6

T4 “4E5w F AI”: £ A Python
Je T 5% #0 AR 09 D 45

AT 5 A0 D] %
AN 3] E

¥ & — A Training %

— /N # 1% 2m 89 Perceptron X 75



$12&F #EEHZE Perceptron 2%

12.1  JFiE “Wi“EAT : fdiJllPython

e b—%H, EZROERSE 06, SEHIIMAT CBFEANTD K122
HE. Jaok, ZRAB WIS, /FERIIZGEIE GBI ML A
ilil

PAE, SRULBA M A Python ARRERFRRE Y, SRS IMERBIHLE A 1
WEE, AENLSS NREE NS EIE RS, BT R .

fEE—FH, SE—- RN ER:

y=xIXwl +x2Xw2+x3Xw3+x4Xw4

Hob, Bd[x1. x2. x3. x4CE—RIEER, MEH[w], w2, w3, walftk
BLEE N AE T R . ML AN &0 IX
ANAR, BRPUEMS B TNAE . R

BAG S (TR MR — AN 2, Af , ; ol
PUBA] T TR AT RE M, i 12-1 Fios. ' ' [0,0,0,1]]

R IFInE RAERA M E R
DN, MR E )R, B 0.5 FNE

0.5 (R&EIH50% )

(BN S50% %A M. BAEKRE I [

Y = 1x05+ 0x05 + 0x0.5+ 0x0.5

5 Python 27 &i& LIRKEFiz
Ho AT,

#Ex12-01

12-1

import numpy as np
class Perceptron:
def Dot (self, mx, mw) :
self.X = mx
self. W = mw
self.y = np.dot (self.X, self.W)

return self.y

A e e
X = np.array([ [1,0,0,0],

(0,1,0,01,

[0,0,1,01,

[0,0,0,11 1)
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W = np.array([0.5, 0.5, 0.5, 0.5])

p = Perceptron ()

p.Dot ( X[0], W )

print("y =", p.y)
AR B A a4

import numpy as np

HE N numpy HUEBH, RG-S — 4 Perceptron 28, A — Dot()f
o XA~ Dot() e H i F numpy BER () dot() B HORBEAT NS4 (Array) 3R
iz, W

el

y = X[0]xW
=11,0,0,0] x [0.5, 0.5, 0.5, 0.5]
=1x05+0x0.5+0x0.5+0x0.5

=0.5
WG e 1 i H 45 R ] 12-2 ol
S
REST}E'!I.RE: C:fUsers/Queena/dppDataflocal
o= .
et
et

12-2

12.2  JEIF s aodl B i il 25

MEZR—F, LA NER PR e RS E AKX, kA S
EEFZESLRE. F—FERER, —HFRERAERFEMERENT, BHHE
DA e TONME 0.5 SR, JEIFATEhE N A K, HIRIUNE 4k,
PR AL B FERIF N . e B BN N, A 3 ST {E 0.5 5 52kR{E 0 (R
A ZHEAEZE. RIEHEMB, BRREMEN: 0.5, BEEXTIRE
fH (BI-0.5) REIENLE N B AKX, WK 12-3 s,

UEi, SEXTURZEE (I-0.5) SECEAMAM, HitH&: -0.5+0.5=0.0.
RItt, BEEAE: 0.0, K 12-4 Fix.
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-
o [0.10,0],

y=05 [0,0,1,0],
[0,0,0,1]]

-
[0,1,0,0],

[0,0,1,0],
[0,0,0,1]]

g

BRERAT

X1x0.5 + X2x0.5 + X3x0.5 Y = XoA X1x05 + X2x0.5 + X3x0.5

12-3 12-4

WAIERE B WTHE Python 2%, FLIEIX kK%
wr.

#Ex12-02

import numpy as np
class Perceptron:
def init (self, mw):

self.W = mw

def Dot (self, mx):
self.X = mx
self.y = np.dot (self.X, self.W)

return self.y

def Loss(self, t):
self.error = t - self.y

return self.error

def Adjust (self):

self.W += np.multiply(self.X, self.error)

# _____________________________________________
X = np.array([ [1,0,0,0],

[0,1,0,01,

[0,0,1,01,

+ 201 -
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[(0,0,0,11 1)
T = np.array([0,0,1,0])

Perceptron (W)
.Dot ( X[0] )
.Loss( T[O] )
.Adjust ()

' ‘O T 'O

"y =", p.y)
"err =", p.error)

"w =", p.W)

£ Perceptron 28 HL A8 i — > Loss() B 205 H IR 5 S B 2 1] 1 v 22 (R
-0.5). [ARf, EGE—A Adjust()pf o 8 80y L & — DIRCE, SR
HAXR:

wl += x1 X (-0.5)
w2 += X2 X (-0.5)
W3 += X3 X (-0.5)
wh += x4 X (-0.5)

;%ESTE&RE- C:/Users/Queenal dpplatalLocal /Prog Hﬂ?ﬁ%ﬁ‘]% 1 %l}”éjﬁiﬁﬁ% X[] =
v o= .
=00 s 005 0. [1,0,0,0]. BP x1 FIMEJ9 1, 70 x2. x3 fl
s x4 MEAR: 0. Hpheidt, A wl i
N0, 1 w2, w3 il wa [{E A
126 VR, BTOA, SR 12-5 BTN,

12.3 W17 2 Al 8 il 25

WA 222 T SR#0 AR IR, BF 2 Zenbo [ REVE 52T

gkt e e R ERMER T, HR8d MR ER SR, kgt
WA R ATAE M 2, AL a8 N s K E S Hesis . BlE, R £ —
AN AT, LEHLES AT P by R s S A B PR LR RedE . B4 A 1

©202 -



F12F EEHZE Perceptron BF
o0

RIS T,

#Ex12-03




MAIREIZIEEN A . BT Python 5 TensorFlow
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$12&F #EEHZE Perceptron 2%

p]’.‘il’lt (" u)
print ("B A% 4 EZEHERME. ")

for row in range (len(X)):
y = p.Dot( X[row] )
print("y:", '$.3f'Sy, ", t:", Tl[row])

FESR#0 BRIy, BE T a2
p.Dot ( X[0] )

p.Loss( T[O0] )
p.Adjust ()

—Itah, RIBIRELEE: w[] = [0.5, 0.5, 0.5, 0.5]. 25, 1M Dot()
PR (BT3RS x[]D) RE W I I Loss(pa BORH I BUNME 5 L PRl 2
A& 72 T Adjust() el Ok B 4o U O B — OB . 1 385 AT B
WF: w[]=1[0.0,0.5,0.5,0.5].

TEEE#1 BRI SRSy, WEW Far<:

p.Dot ( X[O] )

p-Loss( T[O] )

p-Adjust ()

OEHTF E— 2 grim A 5 RACE S s (B w[] =1[0.0, 0.5, 0.5, 0.5]. %R
J&, P DotORREL (FEFXA x[]D KA HTMAE; 18 Loss() R H0R 5 H
MY 5 SE PR 2 B 75 22, PR Adjust() RSk 82 50 X I — DAL
WG K BCHE: w[]=1[0.0, 0.0, 0.5, 0.5].

SRJG, WIFIER T 2%, e 4 ERN%G, BARKIBE: wl]=[0.0,0.0, 1.0,
0.0]. e, UCFEFMKHE & IR, SREFARMMLEE AR e, ig—T
HIRMAE 5 SCPRE A — 8. MR 5 a5 R 12-6 s

ALLES], PLas NS AT By ), SsebrE (Rt —%.
Z ok, KRN, W LLE F Zenbo R RENE T AN, FLTIME FF A& I 2550
PWHER . T, Z RGNV G TAERIDE K.
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e

= RESEA?T C:\Users\QueesnatAppDataiLocal \Program
¥ o= .

exr = -0.5

w= [0, 0.50.50.5]
v = 0.5

exr = -0.5

w= [0, 0. 0.50.5]
v = 0.5

err = 0.5

w= [0, 0 1., 0.5]
v = 0.5

err = -0.5

w= [0.0,1, 0.]
EJ%IJA**?Ai%ZFE’IfEEE
v 0.

wo 0,000 , -0

woo L0000 , t: 1

v 0,000 , t- 0

e

s

12-6

12.4 IR

WA s, R T BB B B 2 ST 1 85

AL B IR Z EHEE A

BCE, AT B AL (B . (B ELRR B R LS S I i, 0 & 28 5 2
MR, /AN ETEE IR E T B ARAE . T, fE RS U N F %% 2] % (Learning Rate)

ToE e BUE, B /N B AR AR, AENLEE AT AR

B IE T AR

i, 1245 1 Python F2FACHL TN T .

#Ex12-04

import numpy as np

class Perceptron:

def init (self, mw, 1lr):
self.W = mw
self.learning rate = lr

def Dot (self, mx):
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Ho a4
update = self.error * self.learning rate

self.W += np.multiply(self.X, update)

EX B2 RIERZE (error) 5% 2] % (learning_rate) AHIE, /)N 1%
MR . FrLh, W LLE 1848 0E I fe UM 0 2 > i R, 451 4 v 451 52 30 0 i 7
[ml& (Epoch) )2 >IM5 5, fanth 45 Rl 12-7 fios.

sl

= RESEA];T: C:\Users\QueenathpplatatLocal \Programs \Python'
v = 0.

err = -0.5

w= [0.250.5 0.5 0.5 ]

¥ = 0.5

err = -0.5

w= [0.250.250.5 0.5 ]

v = 0.5

err = 0.5

w= [0.250.,250.75 0.5 ]

v = 0.5

err = -0.5

w= [0.25 0,25 0,75 0.25]

¥y = 0.25

err = -0,25

w= [0.125 0,25 0.75 0.25 ]
¥y = 0.25

err = -0,25

w= [0.125 0,125 0.75 0.25 ]
¥ = 0.75

err = 0.25

w= [0.125 0,125 0.875 0.25 ]
v = 0.25

err = -0.2

w= [0.125 0,125 0.875 0.125]
s 2E S (Epoch ) Z IRV EE ©
wo 0,125, t: 0

v 0,125 , t: 0

wo 0,875, t: 1

v 0,125, t: 0

el

& 12-7

Mg 1E, U RIE (R w[]D) FrE st 2 .
12.5 i%‘?ﬁi#/l\Traininggi

b=/ B RS i SL—A> Perceptron 28, NiLFEFE SR, MikgiH
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TUF, FEAT BIYR— /N H 25— Training. 8% 5 AR WF .
#Ex12-05

import numpy as np
class Perceptron:
def init (self, mw, lr):
self.W = mw

self.learning rate = lr

def Dot (self, mx):
self.X = mx
self.y = np.dot (self.X, self.W)

return self.y

def Loss(self, t):
self.error = t - self.y

return self.error

def Adjust (self):
update = self.error * self.learning rate

self.W += np.multiply(self.X, update)

class Training:
def init (self, mx, mt):
self.X = mx

self.T = mt

def SetW(self, w, 1lr):

self.P = Perceptron(w, 1lr)

def Start(self):
for i in range (len(self.X)):
self.P.Dot ( self.X[1i] )
self.P.Loss( self.T[i] )
self.P.Adjust ()
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def Predict(self, dx):
return self.P.Dot (dx)

def GetW(self) :

return self.P.W

o
X = np.array([ [1,0,0,0],

[0,1,0,01,

[(0,0,1,01,

[0,0,0,11 1)

T = np.array([0,0,1,01)

W = np.array([0.5, 0.5, 0.5, 0.5])

aa = Training(X, T)

aa.SetW(w, 0.5)

print (aa.GetW())
for row in range (len(X)):
p = aa.Predict( X[row] )

print("y:", '$.3f'%p, ", t:", Tl[row])

for i in range(2):
aa.Start ()

print (n u)
print ("% 2 @AZEATRRE,: ")

print (aa.GetW())
for row in range (len(X)):
p = aa.Predict( X[row] )

print("y:", '$.3f'%p, ", t:", Tl[row])

X BB 8 L Training 2R3 5 K 1 Perceptron RALEE K . T2 FRE T4

AN B $fE H Perceptron 28 A Gt o X 1) 4 Ab A2 il B5F AT DA B 24 Perceptron 28
MR, RNEHPRBLHRE. Hk, EBirdd:
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aa = Training(X, T)

ﬁ%%mﬁ A Tarining FIXT R, FF HBE X AT B2HAE I 25 00 £
B, BsiTme

aa.SetW(w, 0.5)
Hw WEE R AR E . R, s iTaimsd:

for row in range (len (X)) :
p = aa.Predict( X[row] )

print ("y:", '%$.3f'%p, ", t:", Tlrow])

XJUAT v%%ﬁﬂ@(%?%)%HE(%\V@%)%%ﬁ%ﬁﬁﬁ
%ﬁf%ﬁmﬁ BE, BiTwme:

for i in range(2):

aa.Start ()
JRFBAEIE NG, B RANBE. 558176

for row in range (len (X)) :
p = aa.Predict( X[row] )
print("y:", '%$.3f'%p, ", t:", Tl[row])

SRR B BT AR R 5% AL A P L ) PEL, 45 AR & 12-8 B

RESTART: C:\UsersiQueenasdpplataiLocal\Programs\Python'
0.5 0.5 0.5]

t
,t.
.

t

1B :
875 0.125]

12-8

REWLUE R, G2 ERINE (v SEbE (O FRAKRE,
MR 2 )5 % 2 H TNE 5 SEPME R ZHIEHE D T o
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12.6 — P Wit Perceptronfliy

TEZATHI/NTT B, Perceptron ZRILHfE ., &E& REIIHLAE > (Machine
Learning) MJEAREYE, AME NEH FHERBERONHSERE L. WZR—X
RBBIEFE— AN, 1A B R I IR PR = AN

BETREARPMZRIRRES, e s L KA AN 2 g 1.
A7 IXEERA, BT DU S RN AR, ENLES N ) Em g R Be, DA
PSR E . N IS — @ A 22 1Y) Perceptron fUH5 .

B, #5 — training.py B, ‘B & — Perceptron 28— Training
XK, M.

#training

Import numpy as np

class Perceptron (object) :

def init (self, mw, mr):
self.w = mw[O]
self.wb = mw[l]
self.lr = mr

self.bias = float (1)

def Dot (self, vx):
self.X = vx
self.s = np.dot (self.X, self.w)
self.s += self.bias * self.wb

return self.s

def Sigmoid (self):
self.z = float(1/(1 + np.exp(-self.s)))

return self.z

def Forward(self, inputs):
self.Dot (inputs)
self.Sigmoid()
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return self.Sigmoid ()

def Loss(self, dt):
self.error = dt - self.z

return self.error

def Deriv(self):
self.deriv = self.z * (1 - self.z)

return self.deriv

def Delta(self):
self.delta = 2 * self.error * self.deriv

return self.delta

def Backward(self, inputs, dt):
self.Loss (dt)
self.Deriv ()
self.Deltal()
self.w += np.multiply(self.X, self.delta * self.lr)
self.wb += self.lr * self.delta

def Predict(self, dx):
v = np.dot (dx, self.w)
v += self.bias * self.wb
z = float(1/(1 + np.exp(-v)))

return z

def GetW(self) :

return self.w

class Training:
def init (self, mx, mt):
self.X = mx

self.T = mt
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def SetW(self, w, r):

self.P = Perceptron(w, r)

def Start(self):
for i in range(len(self.X)):
self.P.Forward(self.X[1])
self.P.Backward (self.X[1], self.T[i])

def Predict (self, dx):
return self.P.Predict (dx)

def GetW(self):
return self.P.GetW()

7E Perceptron 5 HL I8N Sigmoid 3 il i #1 (Activation Function) FJiz%i,
ARG y F4 0t Sigmoid() sk H iz B i z {, HERXA z H5%LPr
R, HTrEHWENRZE, s A X E .

WAE, 905 T Ex12-06 [ H EIRMA K. XA FREFiLE R PLEE A
JEFF 1000 4N [B1 & 1R, AT .

#Ex12-06

import numpy as np

import training

X = np.array([ [1,0,0,0],
[0,1,0,01,
[0,0,1,01,
[0,0,0,11 1)
T = np.array([0,0,1,07)

W = np.array([[0.5, 0.5, 0.5, 0.5], 0.5])

aa = training.Training (X, T)

aa.SetW(w, 0.5)
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print (aa.GetW())
for row in range (len (X)) :
p = aa.Predict( X[row] )
print ("z:", '%$.3f'%p, ", t:", Tlrow])

for row in range (1000) :

aa.Start ()

print (aa.GetW())
for row in range (len(X)):
p = aa.Predict( X[row] )

print("z:", '$.3f'%p, ", t:", Tl[row])

FE P B S 25 2R A B 12-9 B

el

EESTART: C:\Users\Queena‘dpplatatLocal \ProgramsPyrthon'\ P
[0.5, 0,5, 0.5, 0.5]

z: 0,731, t- 00

z: 0,731, t: 00

z: 0,731, t: 1

z: 0,731, - 0

[-2.011%9545 -2.0071574%  5.54383531 -2.01194007]
z: 0.018 , t- 0

z: 0.018 , t- 0

z: 0,972 , t: 1

z: 0.018 , t- 0

=l

=l

12-9

MELERTRAE S, %k (1000 Bl E&) Z & 2 M FME CBL y #4oy 2)
S E (O AMRKIRZE, W25 2 2E 1 BUIE 5 52 B0 R Z2 1R/

AR, ZREFETHRR, HHEOHNE: BF —KFENFEZR B M
C AN, Mg sE BB A IBAE R (B D 2ZRABEEIZRE R
NI, NGEAR U,

#Ex12-07

import numpy as np

import training

X = np.array([ [1,0,0,0],
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[0,1,0,01,
[0,0,1,01,
[0,0,0,11,
[0,1,1,011)

T = np.array([0,0,1,0,11])

W = np.array([[0.5, 0.5, 0.5, 0.5], 0.5])

aa = training.Training (X, T)

aa.SetW(w, 0.5)

print (aa.GetW())
for row in range (len (X)) :
p = aa.Predict( X[row] )

print("z:", '$.3f'%p, ", t:", Tl[row])

for row in range (1000) :

aa.Start ()

print (aa.GetW())
for row in range (len(X)):
p = aa.Predict( X[row] )
print("z:", '$.3f'%p, ", t:", Tl[row])

R B 45 B 12-10 AT

=E

[ . IR
z: 0,731 ,

z: 0,731 ,
z: 0,731 |
z: 0.731 ,
z: 0,818

P ]

RESTART: C:\Users\Queena‘sppData‘iLocal\Programs\Pvthon\P,
0.3, 0.5 5, 0.5]

12-10
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SEREFP e IT 1000 Bl & I EEIIZ)E, HBME (2) 5%bE (O ZEK
REYR BT/

ZRER T MR R AR, RN R T SMMEEENN T RTHE
K. REME; MELEK. B, MREGEWE 12-1 frox.

F= 121 RFFAIEHIXH

HE&KE (cm) EBKE (cm) UL UES
7.5 5.5 "T
3.1 123 bl
6.8 3.6 Ui
12 8.6 bl

Z WA Ex12-08 F2 I ZRHLaE A, FEFARRS IR .

#Ex12-08

import numpy as np

import training

X = np.array([ [7.5, 5.5],
[3.1, 12.3],
[6.8, 3.6],
[1.2, 8.6] 1)

3
1

np.array([1,0,1,0])

=
1

np.array([[0.5, 0.5], 0.5])

aa = training.Training (X, T)

aa.SetW(w, 0.3)

print (aa.GetW())
for row in range (len(X)):
p = aa.Predict( X[row] )
print("z:", '$.3f'%p, ", t:", Tl[row])

for row in range (1000) :

aa.Start ()
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print (aa.GetW())
for row in range (len (X)) :
p = aa.Predict( X[row] )
print ("z:", '%$.3f'%p, ", t:", Tlrow])

RSB E 12-11 Frx.

S
EE%TA]D{T% C-A\Users\QueenatsppDatatiLocal VProg rams \Pytho
[0.5, 0.3]
z: 0,090 | t: 1
z: 1.000, t: 0
z: 0,997 | t: 1
z: 0,996 , t: 0
[ 1.26294244 -0,34600032]
z: 0,995 | t: 1
z: 0,002, t: 10
z: 0,098 | t: 1
z: 0,005, t: 0
o
e
12-11

BERE R IT 1000 [l I E R I Zk)E, HAIE (2) S5FE (O ZREK
WERKKIN . 535, ZRWUWEE R IeE G5 Do B R H S, 1k 12-2
Fs o

* 12-2 AKRFITEEE

SHES EBKE (cm) T =E e

1 42 TR
1 5.6 BrH
2 6.0 TR
2 52 BiH R
3 1.3 BrH Ak

2.1 BrHfiE
4 1.4 BrHfE
5 2.0 A fE

¥ 8T Ex12-09 FE il giples N, RIS T,
#Ex12-09

import numpy as np

import training
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W = np.array ([ [0.5, 0.5], 0.5])

b
Il

np.array ([ [1, 4.2], i, 5,67, [2, 6.0], [2, 5.21,
[3, .31, [3, 2.1], [4, 1.4], [5, 2.0]])

T = np.array([0,0,0,0,1,1,1,1])

aa = training.Training (X, T)

aa.SetW(w, 0.3)

for row in range (1000) :

aa.Start ()

print (aa.GetW())
for row in range (len (X)) :
p = aa.Predict( X[row] )
print ("z:", '%$.3f'%p, ", t:", Tlrow])

px = np.array([2.8, 5.9])

print (px)
p = aa.Predict( px )
if p <= 0.5:
print ("z:", '$.3f'Sp, "HER")
alzec
print ("z:", '$.3f'Sp, "ICHAE")

px = np.array([4.8, 3.31])
print (px)

p = aa.Predict( px )
if p <= 0.5:

print ("z:", '$.3f'Sp, "HER")
else:
print ("z:", '$.3f'Sp, "ICHAE")
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AR I 1000 [HIA M EE GG, HMNME (2) 5%RME (O Z A
R 22 RN

MEL EZE A, FLEE B ) SRR AN, ?fﬁ%ﬁ?ﬁﬁ?ﬂ"*?ﬂ%ﬁkﬁﬁ
R ZRER— R Bunnyﬁtﬁﬁ‘d = — &'t (Bunny) FJ{A . 2.8kg;
BAKE: 59cm. Bt H TR K6 ?l%m%&kw vt A, ©RIth
E. .

:anl‘

px = np.array([2.8, 5.9])
p = aa.Predict( px )
if p <= 0.5:
print ("z:", '%.3f'Sp, "HRER")

else:
print ("z:", '$.3f'Sp, "ICHEAE")

R4 R K 12-12 fios.

PR AL 2e AR i . [2.8, 5.9 Br .t , TM[4.8, 3.3/ Bt H Ak
B, & RAIENLEE R HHAEI (Color), ZRELH T FNHlMEHE,
DR, G BIR /R, AHISEHE R 12-3 fios.

= BESTART: C:\UsersiQueenatippData‘Local\ProgramsiPythg

[ 2.49740444 -1.94704542]

z: 0,007, t: 0

z: 0,000, t: 0

z: 0,002 , t- 0

z: 0,012, t= 0

z: 0,997 | t: 1

z: 0,984 | t: 1

z: 1,000, t: 1

=z 1,000 , t: 1

[2.8 5,971

z: 0.022 ILE#

[4.8 3.3]

z: 0,998 ILHAS

o

e

12-12
#12-3 PPRHE

R,G B BR
0, 0,255 BLUE (LL0%ER)
0,0, 192 BLUE
243, 80, 59 RED (BA 157D
2255,0,77 RED
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R,G B (=R
77,93, 190 BLUE
255,98, 89 RED
208, 0, 49 RED
67,15,210 BLUE
82,117,174 BLUE
168, 42, 89 RED
238, 48,167 RED

ZRAEH Ex12-10 B P I ZHLEs A, AR AT .
#Ex12-10

import numpy as np

import training
W = np.array([ [0.5, 0.5, 0.5], 0.5])

X = np.array([[0, 0, 255],
[0, 0, 1927,
[243, 80, 59],
[255, 0, 771,
[77, 93, 1901,
[255, 98, 89],
[208, 0, 4971,
[67, 15, 210],
[82, 117,1747,
[168, 42, 89],
[238, 48,167]11)

T = np.array([0,0,1,1,0,1,1,0,0,1,117)

for row in X:
entry list = []

for value in row:
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# Normalise the data. 1/255 ~ 0.003921568
entry list.append(float (value*0.003921568))
NX.append (entry list)

aa = training.Training (NX, T)

aa.SetW(w, 0.3)

for row in range (10) :

aa.Start ()

print (aa.GetW())
for row in range (len(X)):
p = aa.Predict( X[row] )
print ("z:", '%$.3f'%p, ", t:", Tlrow])

px = np.array([228, 105,116])
T e ")
print (px)
p = aa.Predict( px )
if p <= 0.5:
print("z:", '%.3f'%p, "BLUE(#&)")
alzec
print ("z:", '$.3f'%p, "RED(4&)")

px = np.array([128, 80, 255])

print (px)
p = aa.Predict( px )
if p <= 0.5:
print ("z:", '%.3f'$p, "BLUE (¥#&)")
else:
.3f'%p, "RED(4é&)")

oe

print ("z:", '

UL R IF 10 RIAEMESIISS, HNE (2) 5%bRE (O ZE 3%
ZAEH N T o BRI N SRR A, 22 ol 52228, 105,116]F1[128, 80,
2551iENLE AHFR'E &8 T BLUE W&, &8 T RED hR? P ML R
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12-13 fiow.

= EESTART: C:\Usersi(ueena‘dppDataiLocal P rograms\Pythor

1 S%SD?GE 0.26019184 -1,15082937]

.oon |

—— D e e ) e D
=
=
=

—— D e e ) e D

[228 105 116]
z: 1.000 RED{s[ &)
[128 &0 255]
z: 0,000 BLUE{ 568}

12-13

BEFE PP AL ML A AT DU #ERA Mo 6 e - [228, 105,116])& T 4L (L &%, 11 [128, 80,
255 B T AR,

BJE, WAREAR T AR TEH], B IRIE AL A 5 2] B IR SR REFT AT 40
EES N T
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fdi ] TensorFlow ZiFe

13.1 TensorFlow A7
13.2 & TensorFlow 2R 3%

13.3  JT¥4142 A TensorFlow

13.4 RITH 1 @& 4% AE R4 A B
13.5 JBJF 100 =4 ) A 09 %

13.6 %t Perceptron %

13.7 KA TensorFlow #9 # % & 4

13.8 %5 % & Perceptron #2 5
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13.1 TensorFlowA\]|]

ERTmMENE, %5 Python BFRREZRMRREF IR, XL
Python F2 7 #5221 9 H P I 5 2353041, FFAN 2 T LES 2 o) RN R 18
Az B OBIF RN B — AT NI 2% 2 SO GRIR SR, FE#0r 7 el RsAd A,
XL IS, B J& TensorFlow.

TensorFlow /& Google JF & FITFIRSEHEEE, 2 AT iR AT BIAL8s 2% 51
Z—. Google 2~ w4 B th K& /# H TensorFlow >KSZIIHL AR5 > 1) gk, FFs2
bR TE Google 8 F BIE & (144 & ) RE

TensorFlow XA~ %742 “Tensor” (k&) 5 “Flow” (HH#EM) W NFM
it . BWREMHEIRREIE RRE N EHIRAA NS FIE 5, RERs
BE) 1N BEEAEHA, 2K E (Tensor)., HRIGMNEHLEMWAFE &
BH. 28 (CPU B GPU) 7 HUEH SRR 0, LB RN IS BT H) AL HLE:
S TN

1E 2019 & 3 H¥J, Google " #EH T TensorFlow 2.0
Alpha i 4%, 5 Python i & BEFE N 7 (€ Hi il &2 >k, H 45—
API, & 13-1 fizs.

[N TensorFlow 1.0 5 2.0 (Alpha k) X} Python FlIJE
FE2E ST D Re SCH A1, A58 K H TensorFlow 1.0
IEAR .

TensorFlow

13-1

13.2 ‘KM TensorFlowIphi

RSV B A a] R #8922 %% TensorFlow (Windows fRA) . S Fid& A
‘%44 Python, %54 %% Python. NfifrfES TensorFlow Wilig# &, fEU4kAIH
TEAREM 3.6.x A, K Python B NE 5 %3, ESHH 1 EAK, XL
ANFTEG U .

BN ok 2235 TensorFlow. 1% F<Win+R>##, %A\ cmd JF a2 478 1, W0
13-2 iz
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Windows FHRIEIRIFEN SRR, BiRTFHERATERS.
o, SRR Internet BHE.

FTFF(Q): |emd -

wE Blie HE(E)...

& 13-2

N “HaE” R, M 13-3 s N

C:\lserssmisoo>

13-3

SRJIGHEN Python36 [ SC1FE (TAEX), @k 13-4 Fis.

R

“Python“Python36>_

13-4

T U5 % %% TensorFlow, i FH iy 4 pip3 install --upgrade tensorflow, 1 13-5

izsoo™Applata‘Local“Programs“Python Python36>
isoo“Applata‘Local~Programs“Python Python36>Pip3d install ——upgrade tenl

13-5

AR 13-6 AR
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Requirement already satisfied. skipping upgrade: setuptools in c:wusers
[pdataslocalsprograms S\pythonspython36slibscite—packages (from protobuf’>=
nsorf low> (3%.8.1>
Installing collected packages: wheel. six, hSpy,. keras—applications,. grpcio, pro
tobuf , markdown. werkzeug, tensorhoard,. gast, keras—preprocessing. termcolor, as
tor. absl-py. tensorflow

Bunning setup.py install for gast ... done

Bunning setup.py install for termcolor ... done

Running setup.py install for absl-py ... done
Successfully installed absl-py-B.6.1 astor-8.7.1 gast-B.2.8 grpcio—1.16.8 hSpy—2
8.8 keras—applications— .6 ker Preproce ng—1.8.5 markdown—3. rotobuf —|
[3.6.1 six—1.11.8 tensorhoard-1.12.0 tensorflow-1.12.8 termcolor-1.1
-14.1 wheel-8.32.2

C:~UsersmisooApplata*Local“Programs “Python~Python36>

13-6

RN LU, fE<IDLE (Python 3.6 64-bit) >JF KL H, MM A K 13-7
Frsifr4 .

| & Python 3.6.5 Shell -

File Edit Shell Debug Options Window Help
Python 3.6.5 (v3.6.5:{509c003204, Mar 28 2018, 17:00:18) [MSC v, 1900

3] on wind2

Type "copyright", "credits” or "license( )" for more information.
= tensorflow
|

13-7

X R s 40 LR A B TensorFlow. H - TensorFlow fEiz{TH, 2 F 3
Microsoft Visual C++ 2015 Redistributable zhZ&4%#:% (DLL), WA iE%
BB P (B M)A 2015 ZHIIARAS ), TensorFlow 2= Joi 4K 3 &

M BT 13-8 Frs FI A 1R 3R R TH S

_mod
athname,
File ohAppDataiLocal\Programs
ibYimp. Jin load_module

AI—‘hlJIl
File
ib\imp.
return luidu‘ pe

Imp‘:u"EM-u DLL 1111\1‘111 led: #HFEIEEAER .

13-8
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Wowk, AP/ R PLAE MR E W E S 4 Microsoft Visual C++ 2015
Redistributable, #1[& 13-9 i~

New Surface Pro 6

Stand out from the ordinary

SHOP NOW >

al C++ Redistributable for Visual Studio 2015

Important! Selecting a language below will dynamically change the complete page content to that language.
select Language: English v Download

.17 Download #%%H, JF4A T8I %3 . 23 5E )5, fE<IDLE (Python 3.6
64-bit) >JF R H, HAIE 13-10 Fros a2

| & Python 3.6.5 Shell

File Edit Shell Debug Options Window Help
Python 3.6.5 (v3.6.5:f59c0932b4, Mar 28 2018, 17:00:18) [MSC v, 1900

4)] on win32 i i i .
Type "copyright”, “"credits” or "license()" for wmore Information.

= tensorflow
=i |

13-10

XE N AT LUFE A TensorFlow [ o [FIFE, fEmA4TE O H, L%
X% HAh % A Python (1552 . 6 4, 2% Numpy 82 &, {8 H v 2 : pip3 install
numpy, W& 13-11 s,

C: “UsersnisoofippData~Local“Prograns~\Python~Python36>pip3 install numpy

[Collecting numpy
Using cached https://files.pythonhosted.org/packages~51/78-/70896a735h2735%9dhcBc

[3860h23hPc?hdB5feab2233f95849c43a6hB82c5f 48 numpy—1 .15 . 4-—cpI6b—none—win_amd64.whl

Installing collected packages: numpy
[Successfully installed numpy-1.15.4

C: “Usersnisoo“ApplatasLocal “Prograns “\Python“Python36 >

& 13-11

© 229 -



M AIEZIZ|EEEHER A . BT Python 5 TensorFlow

LR SE A, /£ IDLE JPRMAET R, f A ar& & 13-12 s

| & Python 3.6.5 Shell

File Edit Shell Debug Options Window Help

Python 3.6.5 (w3.6.5:£50c0932%4, Mar 28 20158, 17:00:18) [M2C +.1900
43] on win3

Type "copyright", "credits” or "license()" for more information.
= Jeuiblimhg np

e

& 13-12

F 738 7] DA %2 4% Matplotlib 5 4% %, {4 : pip3 install matplotlib, U1
13-13 fi7R

C:“Uszersmizsoo~ApplatasLocal“FProgramns “Python*“Fython36>pip3d install matplotlib

13-13

ZRERN, ML 13-14 PR R .

Installing collected packages: matplotlih
Euccessfully installed matplotlibh—3.68.2

C:“Users misooApplatasLocal“Programs “Fython*Fython3t>

13-14

FI| i, TensorFlow F) %225 4= 8 5¢ i o

13.3  JFiifdi ) TensorFlow

fE b, BRI ECE A
y=xIXwl +x2Xw2+x3Xw3+x4Xw4
Horb, B x1. x20 x3. 4R — IR R IR F, A [wl, w2, w3, w4]
ARRALEF NAE T I AR . HLas N X #ee o, pEbRas 45 th T {eL, B
T IE — AN i, R TR AT e, B 13-15 Fos
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[0,0,1,0],
[0,0,0,1]]

0.5 (fH5EH50%i%5)
Il

Y = 1x05+0x0.5 + 0x0.5 + 0x0.5

B 13-15

XA —HIHE REEEEMARBN T, BHHFEESE 0.5 BT
i (EIEREE 50% 2% A ). AEE IS Python & /7 R iA ik I # &z
B/, R,

#Ex13-01

import numpy as np
X=np.array(f (1,0,0,0], [0,1,0,0], [0,0,1,0], [0,0,0,1] 1, np.float32)
W = np.array([0.5, 0.5, 0.5, 0.5], np.float32)
y = np.dot (X, W)
print ("y =", y)

FEFF I 45 R AN 13-16 s .

e

= BERTART: C:/Users/QuecnalbippDatalLocal /Pro
vy= [0.50.50.50.5]

e

=

13-16

FIH numpy BLER) dot() ek £ dE 47 PN B ) e iR, AR WTR .

y[0] = X[0] *W
= [1L,0,0,0] * [0.5, 0.9, 0.5, 0:5]
=1*0.5+0* 0.5+ 0*x 0.5 + 0* 0.5
= 0.5

y[1] = X[1] *W
= [0,1,0,0] * [0.5, 0.5, 0.5, 0:5]
=1*0.5+0* 0.5+ 0*x 0.5 + 0* 0.5
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PLEFIH Numpy SR¥pBhtATH A I REIEE, FFR A H TensorFlow.
FRERIE S, W LA TensorFlow %5, LRGN T,
#Ex13-02

import numpy as np

import tensorflow as tf

X =np.array([ [1,0,0,0], [0,1,0,0], [0,0,1,0], [0,0,0,1] ], np.float32)
W = np.array([[0.5], [0.5], [0.5], [0.5]], np.float32)

y = tf.matmul (X, W)

sess = tf.Session|()
vy = sess.run(y)

print (vy)
EXFREFFH, X MW #f 2 — M s B, T a0k gk — 28
y = tf.matmul (X, W)
DAL iy 45 3L T B matmul (B8 SCIEAT B (R XORE W) (TR IRIE S
RIGHEai Rig e y &, M y AERXWANEAR M. AN a4
sess = tf.Session ()

B —1 Session Xt 4, I HK X G H1S% (Reference) f8 €% sess A%
o FTLL, sess BARFKIXA™ Session X R . A, WA Fisd:

vy = sess.run(y)

KRGS #dRR (Flow): Ky fH. TRIETmA: y=tfmatmul(),
WY matmul () BE AT HZH (R X A1 W) HIREIE S, JEr2 4 — > Tensor
X EKAMEEE R AR RS HE (ED fHEdh y BE. T2y iRARK
ANE AR Tensor X R, 33 y{H. )5, sess ¥iX Tensor Xf 5 (EJ y)
WA — B vy, @AW
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print (vy)

S 13-17 Fios g f .

MR #EHEE, LR Session
#& TensorFlow & XA/ M
Tensor /& TensorFlow & X %X
k.

£ FRERF R, 470

W = np.array([[0.5],

% 13 = {#H TensorFlow 2

S

= EEET&RT: CoAsers\QueenatdppDatatiLocal\Prog
[[0.>]

[0.5]

[0.5]

(0,311

=

=

[0.5],

& 13-17

[0.5], [0.5]], np.float32)

1X & TensorFlow iz LI Bt 75 B 4% 70 (Shape), N HI{# ] reshape()e& £ 4%

BT, BERPASIT.

#Ex13-03

import numpy as np

import tensorflow as tf

X=np.array([ [1,0,0,0], [0,1,0,0], [0,0,1,0], [0,0,0,1] 1, np.float32)
W = np.array([0.5, 0.5, 0.5, 0.5], np.float32)
vw = np.reshape (W, [4,1])

print ("vw:")
print (vw)
print ()

tf.matmul (X, vw) + 0.2

y =
sess = tf.Session|()
vy = sess.run(y)
print ("wy:")
print (vy)
print ()

sy = np.squeeze (Vy)
print ("sy:")

print (sy)

H a4 vw = np.reshape (W, [4,1]) #4[0.5, 0.5, 0.5, 0.5)%% e Bl A i =X
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[[0.5],[0.5],[0.5],[0.5]]. # Tk, fdfH Mm%

vy = sess.run(y)

WRIGIRNIEH, 8174 y=thmatmul (X, vw) +0.2, {I1HH y R (—
A Tensor X R [FMH. AR5, sess FiX y X REGH N —RIIEH vy. LI,
vy HIfE 2 [[0.7], [0.7],[0.71,[0.7]]. #KELLIT A &

sy = np.squeeze (vy)

A A EGE N 1 CRRAL SRR (2% B M BR B2, B4 pli o : [0.7, 0.7, 0.7,0.7]6
FE P B 45 B An B 13-18 Alram o

el
BESTART: C:/Users/QueenafapplataLocal /Programs/H

T
5]

5%
(0.7 0.7 0.70.7]
FEE
=

& 13-18

FIRET W O vw # R B, WEAEWEE. LUK SEAAAN
TensorFlow 1788 () TensorFlow X %), /CHLanF.

#Ex13-04
import numpy as np

import tensorflow as tf

X =np.array([ [1,0,0,0], [0,1,0,0], [0,0,1,0], [0,0,0,1] ], np.float32)
W = np.array([0.5, 0.5, 0.5, 0.5], np.float32)

vw = np.reshape (W, [4,1])
dx = tf.Variable (X, tf.float32)
dw = tf.Variable(vw, tf.float32)

adding = dw.assign(dw + 0.2)
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y = tf.matmul (dx, dw)

sess = tf.Session|()
init = tf.global variables initializer()
sess.run (init)

sess.run (adding)

vy = sess.run(y)
print ("y: " , np.squeeze (vy))
Forbin T AT A 4

dx = tf.Variable (X, tf.float32)

dw

tf.Variable (vw, tf.float32)

EATWH dx il dw /& TensorFlow (A8 &, FHE X FAMEFN dx L&
B, mEE vw BAHAEAN dw BE B, WA T md

sess.run (init)

TR A BIEATR, S T Ay

init = tf.global variables initializer()

SR FasAT I A

dx = tf.Variable (X, tf.float32)

dw = tf.Variable(vw, tf.float32)

TR X FAA M EAN dx B EF, 1mHE vw FAEFN dw BEH .,
YA B BB AT -

sess.run (adding)
BATW R 4
adding = dw.assign(dw + 0.2)

AT A 0.2 0N dw % 5 L CED¥ 0.2 DN dw B4l g — AN e ).
240N A A g AT
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vy = sess.run(y)

MeisiTan A y=tfmatmul (dx,dw), iFHH dx 5 dw M, 1
Ny BIMEH. 85, sess ¥ y A G4 s — M EH vy JEEE, vy 4B R [[0.7],
[0.7],[0.71,[0.7]]. 4k4LiztTan K4 :

print("y: " , np.squeeze(vy))

A E4E N 1 B4 H M BR g8, S Fmm b, g8 aE 13-19 fios.

pe ]

= EERTAET: C:\Users\QueenatbdpplatatiLocal\Progra
v [0.7 0.7 0.7 0.7]

=

pe ]

& 13-19

Wil 4 /¢ TensorFlow FAZ U & A2 o IRAE AN B 4& 18 S50, LA N
i FEE 2 (Bl R B 2 A S5, X HE SR 3 tfplaceholder AiE, Bl 547 #F
(Placeholder)., aflin .

#Ex13-05

import numpy as np

import tensorflow as tf

X =np.array([ [1,0,0,0], [0,1,0,0], [0,0,1,0], [0,0,0,1] ], np.float32)
X2=np.array([ [5,0,0,0], [0,5,0,0], [0,0,5,0], [0,0,0,5] 1, np.float32)

W = np.array([0.5, 0.5, 0.5, 0.5], np.float32)

vw = np.reshape (W, [4,1])

px = tf.placeholder (tf.float32, shape=[4, 4])
dw

tf.Variable (vw, tf.float32)
y = tf.matmul (px, dw)
sess = tf.Session|()

init = tf.global variables initializer()

sess.run (init)
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vy = sess.run(y, feed dict={px: X})

print ("y: " , np.squeeze (vy))

vy = sess.run(y, feed dict={px: X2})
print ("yl: " , np.squeeze (vy))

R TS
px = tf.placeholder (tf.float32, shape=[4, 4])

A A AR LN W% : px & TensorFlow W) 5AL5RF, B4E2 81T Fr ik is
KSHAE . T a2 a3 3hIs AT I

N

vy = sess.run(y, feed dict={px: X})

S8 X BB AL LS px AL, SRJGIEIT A4 y = thmatmul (px,
dm,ﬁﬁ%Xﬂwwﬁ@mﬁA,mﬁym@o%w,W$%gyﬁg%ﬁ
B — R vy, ARG, TEMERE N 1 % BB EE, IR Al . BTk,
JABNIEAT a0 N dr A

vy = sess.run(y, feed dict={px: X2})

Rook X2 BEHMEA S px SR, RJRIE T4 y = thmatmul (px,
dw), HE T X2 Al dw FARsRR, B
Ay IR BB, sess F5IX y X P il EES?SRE Csfgsgraf%t]leenafﬁppllatafLocalfPro
H— R vy, RS, TEdEREy 1 [ [T (29252525
% H MR, JFRnEE. BRREF
25 & 13-20 s . & 13-20

13.4  JEIFBARI AW IIZE: PAZRB b

fEbE—%E, WHLTHS Python FEFPRARHLAS AN fE . BrEdE
— ST f ] TensorFlow K@/~ LA N B2 i #2, FfAE A TensorFlow
(RS BBV S R N LA 24 2 o B o) — R IX AR BRI ML S 2 21 3 A 0,
K 13-21 Fios.

FH0 PN REHE I T . x[0]=[1,0,0,0]. Hrr, x1 AMEJY 1. 1M x2. x3 A

© 237 -



M Al ERIF| R REH 2R A . ET Python 5 TensorFlow

x4 [EHE: 0, FbL, BNy fEHaF .
y = 1%0.5 + 0%0.5 + 0%0.5 + 0%0.5 = 0.5
e —IFUh 2 RAE L AR AR, 1 HHIA R RN, 45 H 0y

H: 0.5. AL t{0]5 y WEAMIR, BEREMEN: -0.5, HEERXIHREM
(E1-0.5) BIEHLE N B REEE A, Wl 13-22 Fros,

[0,0,1,0], yo 05 [0,0.1,0],
[0,0,0,1]] & [0,0,0,1]]

Al ¥h\
0.5 (%2 H150%5H)
Il

y=1x0_5+ 0x0.5+0x0.5+0x05 Y=Xox X1x0.5+X2X05+X3X05

& 13-21 & 13-22

i, X ZEME (BI-0.5) SACEAMM, HitHE45%: -0.5+0.5=0.0.
Hi, BFEMIARE: 0.0, W& 13-23 fin.

[0,0,1,0],
[0,0,0,1]]

™ Ia

L)
BREMRS

y=Xux@ X1x0.5+X2 x0.5+X3X0.5

& 13-23

X B0 H0 IR SR (B x[0]=[1,0,0,01), it T-3% kI 2511 1 35 5 (1)
WEZR (B w[] =10.0, 0.5, 0.5, 0.5]). %, HETNIAESSM BT E B
w[]=1[0.0,0.5,0.5,0.5]) RIATHE# KEHE (BRI x[1]=[0,1,0,0]) WIZk. T2
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HEAT TN AN R, RS R ALE: w[] = [0.0, 0.0, 0.5, 0.5]. #AJE, 1K
FIERIEE T2, MEadt 4 ki, BUFE, @i TensorFlow sZH iR Il 2%
LFE, AR ImT.

#Ex13-06

import numpy as np

import tensorflow as tf

dx =np.array ([ [1,0,0,0], [0,1,0,0], [0,0,1,0], [0,0,0,1] ], np.float32)
dt = np.array ([0, 0, 1, 0], np.float32)
dw = np.array([0.5, 0.5, 0.5, 0.5], np.float32)

dw = np.reshape(dw, [4,1])
dt = np.reshape(dt, [4,1])

X = tf.placeholder (tf.float32, shape=[4, 4])
tf.Variable (dt, tf.float32)
W = tf.Variable (dw, tf.float32)

y = tf.matmul (X, W)

error = T - y

deltaW = tf.matmul (tf.transpose (X), error )
W =W + deltaW

step = tf.group(W.assign (W _))

sess = tf.Session()

init = tf.global variables initializer()
sess.run(init)

sess.run(step, feed dict={X: dx})

W = np.squeeze (sess.run (W) )
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predict = sess.run(y, feed dict={X: dx})
for 1 in range(4):

print ("y:", '%.3f'%predict[i], " €:", '%d'%dt[i])

WK P e e 3t 4 ABIR IS, BRERRE: w[]=[0.0,0.0, 1.0,
0.0]. 5, MWREFPKERZIBE, REFEMALEE A GE, b =i
5L ER S8, Fbgs R 13-24 fiR.

= RESTART: C:\Users'(ueenatdppDataiLocal\Prog

Vi . i

w2 0.000 t: 00
w: 1.000 t: 1
w2 0.000 t: 00
ety

e

13-24

XHLEE AT TG CRD y ), HSEhrfE (R t ) —3. 2,
ikl G, AT LA BINLE AR R BEIE A AR, L TIE A7 & DI 2R 2K .

13.5 JEIF100M00 A 53R 4 4 25

BT E AL SR ) ER LB R, R DLk P S T B L S R
M. BRI, e EE N AT, B, Wi bmA#{E (Bias) A
2£ 3] % (Learning Rate).

TRFEAE & — AT THEAE CBOARIREDD, lan—fr 224 5 EREsk, W oE A
Kbf, FEEAEE L. HEEWREAWA: x] AERMOHEIRMFEE, x2
REMIZIRFE I DT IRARFE o KB H A xIXwl +x2X w2, Wi

x1*wl + x2*w2 >= Db

bk F7 LG £ RGE IR (A £ %) ke By, BAEUEAH
S

x1*wl + x2*w2 - b >= 0
BT RN YOE IR CRETRD IR, XAUE (weights) w2 (E
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(bias) FIVR AL . WERER/DN, FTRER B AC 22 SIIF IR, T i 2 K T g
Bt U . ARSI, B A E R SRIEROE e 2 R UERE — DBk
B SEE, AT

#Ex13-07

import numpy as np

import tensorflow as tf

vx = np.array([[7.5, 5.5], [3.1, 12.3],[6.8, 3.6],[1.2, 8.6]],
np.float32)

vt = np.array([1l, 0, 1, 0], np.float32)

vw = np.array([0.25, 0.25], np.float32)

vw = np.reshape (vw, [2,1])

vt = np.reshape(vt, [4,1])

X = tf.placeholder (tf.float32, shape=[4, 2])

T = tf.placeholder (tf.float32, shape=[4, 1])

W = tf.Variable(vw, tf.float32)

B = tf.Variable(tf.ones([1, 1]), tf.float32)

z tf.sigmoid( tf.add(tf.matmul (X, W), B) )

error = T - z
deriv = z * (1 - z)
delta = 2*error*deriv

deltaW = tf.matmul (tf.transpose (X), delta )
deltaB = tf.reduce sum(error, O0)

W =W+ 0.05 * deltaW # learning rate: 0.05
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B =B + 0.05 * deltaB

step = tf.group(W.assign(W ), B.assign(B ))
sess = tf.Session ()

init = tf.global variables initializer ()

sess.run(init)

for k in range (100) :

sess.run([step], feed dict={X: vx, T: vt})

np.squeeze (sess.run (W) )

b = np.squeeze (sess.run(B))

print (W)
predict = sess.run(z, feed dict={X: vx, T: vt})
for i in range (4):

print ("z:", '%.3f'%predict([i], " t:", '%d'svt[i])

B TImBAE A ) %, ZEFEIEE T Sigmoid B R %, iEEVEE AT
F, ERXMEFE, WEHFIIEN: 005, FHIZ 100 BE&E, b E
W 13-25 ffix

T
EESTART: C:/Users/Queenaldpplatallocal fPrograms /B
abbit.py
[ 0.7324959  -0,543248584]
z: 0,959 ¢
z: 0.022 , +t:
-4 t:
1

- 0,975
z: 0.040
e
=

El

El

13-25

Hlas AT S P CED 248D, SSehrfE (B tfE) if —4iR7E. o]
DER, adE2hlamilgE, HiRESZH/.
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13.6 iﬁﬂ‘Perceptron%’@

BEXE E— NI, K AR 3 30— A Perceptron 2. HEES L —
MBI, RPAREnT.

#Ex13-08

import numpy as np

import tensorflow as tf

dx = np.array([[7.5, 5.5], [3.1, 12.3],[6.8, 3.6],[1.2, 8.6]],
np.float32)

dt = np.array([1l, 0, 1, 0], np.float32)
dw = np.array([0.25, 0.25], np.float32)
db = np.array([1l], np.float32)

LEN, N = np.shape (dx)

class Perceptron (object) :
def init (self, dx, dw, dt, db):
self.dx = dx
self.dw = dw
self.dt = dt
self.db = db
self.lr 0.05

def training(self, iteration):

vt = np.reshape(self.dt, [4,1])

vw = np.reshape(self.dw, [2,1])
= tf.placeholder (tf.float32, shape=[4, 2])
= tf.placeholder (tf.float32, shape=[4, 1])
tf.Variable (vw, tf.float32)
= tf.Variable (self.db, tf.float32)

mw = 3 X
1

z = tf.sigmoid( tf.add(tf.matmul (X, W), B) )
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err = T - 2z
deriv = z * (1 - z)
delta = 2*err*deriv

deltaW = tf.matmul (tf.transpose (X), delta )
deltaB = tf.reduce sum(err, 0)
W =W + self.lr * deltaW

B =B + self.lr * deltaB
step = tf.group(W.assign(W ), B.assign(B ))
sess = tf.Session|()

init = tf.global variables initializer()

sess.run (init)

for k in range (iteration) :

sess.run([step], feed dict={X: self.dx, T: vt})

np.squeeze (sess.run (W) )

b = np.squeeze (sess.run(B))

self.weights = W
self.bias = b

p = Perceptron(dx, dw, dt, db)
p.training(100)

print (p.weights)

for row in range (LEN) :

v = np.dot (dx[row], p.weights)
v += p.bias

z = float(1/(1 + np.exp(-v)))

o

print ("z:", '%$.3f'%z, ", t:", dt[row])
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XA Perceptron 285 X T init OMi& A%, LA training()pRi%k. FHH M
& ¥ TensorFlow #H 3% [ iy & #l 55 %5 T Perceptron 28 H., T/&, fERZ A H
#| TensorFlow HJAH KT 4o HIALIT fir &
for row in range (LEN) :
v = np.dot (dx[row], p.weights)
v += p.bias
z = float(1/(1 + np.exp(-v)))

print ("z:", '%$.3f'%z, ", t:", dtl[row])

X B a4 A H 2] numpy (1452 80k #, FH A2 TensorFlow [FAH G Ar 4.
S In—A Loss()pR U H NS 5 SEPRfE 2 (AR 22 (RI-0.5) . BEyu {48 1
ERERIE ST 0.05, FFHUIS 100 B4, 5 F—ANJa6—FE, A E K
g0, WEl 13-26 s

=

RESTART: C:/Users/Quesnalbdpplatal/Local /Programs/F
abhlt . py

[ 0,7326950
=z- [1.959 | t
=z- 0.022 , t:
z: 0,975 | t:
z: 0.040 | t
e

e

13-26

13.7 K JHTensorFlow) s ph %L

TensorFlow e ffi¥F Z 45k B, WARIRZ VM. BIJ7iR 25, RIE e
PR B/ S . AR IR
#Ex13-09

import numpy as np

import tensorflow as tf

dx = np.array([([7.5, 5.5], [3.1, 12.3],[6.8, 3.6],[1.2, 8.6]],
np.float32)
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dt =
db =

LEN,

np.array([1, 0, 1, 0], np.float32)
np.array([1l], np.float32)

N = np.shape (dx)

class Perceptron (object) :

def init (self, dx, dt, db, 1lr):

self.dx = dx

self.dt = dt

self.db

db

self.lr = 1r

def training(self, iteration):

tf.train.

vt = np.reshape(self.dt, [4,1])
X = tf.placeholder (tf.float32, shape=[4, 2])
T = tf.placeholder (tf.float32, shape=[4, 1])

W = tf.Variable (tf.random normal (shape=(2,1)))

o
Il

tf.Variable (self.db, tf.float32)

z = tf.sigmoid( tf.add(tf.matmul (X, W), B) )
loss = tf.reduce sum(tf.square(T - z))
train =

AdamOptimizer (learning rate=self.lr) .minimize (loss)

sess = tf.Session()
init = tf.global variables initializer()

sess.run(init)

for k in range (iteration):

sess.run(train, feed dict={X: self.dx, T: vt})

W = np.squeeze (sess.run (W))

b = np.squeeze (sess.run(B))
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self.weights = W

self.bias = b

self.result = sess.run(z, feed_dict={X: self.dx})

p = Perceptron(dx, dt, db, 0.05)
p.-training (500)

print (p.weights)

for row in range (LEN) :

o°

print("z:", '$.3f'Sp.result[row], ", t:", dtl[row])

HAf)dn 4
loss = tf.reduce sum(tf.square(T - z))

LT R BRBONIRZ T SRIEAEFI AN A &, HEAT BT TR ZE
PSR I 25

train = tf.train.AdamOptimizer (

learning rate=self.lr) .minimize (loss)

HPE eI N, 0.05, il 500 814, #HaEamE 13-27 fix.

oo
RESTART: C:\Users\Queenal\appDatatLocal‘Programs \Python\Py{
¥
[ 1.081888 -0,7011433]
=: 0,989 _ - 1.0
z: 0,007 , t: 0.0
=: 0.994 _ +- 1.0
z- 0,011 . t: 0.0
e}
oo
& 13-27
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13.8 {5 X ) Perceptronfi/1

F—AEB LB T B2 Perceptron K. AHHE— DS RITZEM
Perceptron ZLH, W LARMEE AL R IL. FEPAUS IR .

#Ex13-10

import numpy as np

import tensorflow as tf

dx = np.array(([(1, o0, o, 03, (0, 1, O, O], [O, O, 1, O], [O, O, O, 111,
np.float32)
dt = np.array ([0, 0, 1, 0], np.float32)

Row, Node = np.shape (dx)

class MLP (object):
def init (self, dx, dt, 1lr):
self.dx = dx
self.dt = dt
self.lr = 1r

def training(self, iteration):

LEN, N = np.shape(self.dx)

np.reshape (self.dt, [LEN,1])
X = tf.placeholder(tf.float32, shape=[LEN, N])
T = tf.placeholder (tf.float32, shape=[LEN, 1])

wl = tf.Variable (tf.random normal (shape= (N, HN)))
bl = tf.Variable (tf.random normal (shape=(1,HN)))

W = tf.Variable (tf.random normal (shape=(HN,1)))
B = tf.Variable (tf.random normal (shape=(1,1)))
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hidden z = tf.sigmoid(tf.matmul (X, wl) + bl)
z = tf.sigmoid( tf.add(tf.matmul (hidden z, W), B) )

loss = tf.reduce sum(tf.square(T - z))
train =

tf.train.AdamOptimizer (learning rate=self.lr).minimize (loss)

sess = tf.Session ()
init = tf.global variables initializer ()

sess.run (init)

for k in range(iteration) :

sess.run([train], feed dict={X: self.dx, T: t})

W = np.squeeze (sess.run (W) )

b = np.squeeze (sess.run(B))
self.result = sess.run(z, feed dict={X: self.dx})

self.weights = W
self.bias = b

p = MLP(dx, dt, 0.05)
p.training (2000)

PELAE (Voooooooosososooooooosososoooos ")
print (p.weights)

for row in range (Row) :

print ("z:", '%$.3f'%p.resultfrow], ", t:", dt[row])

HA ke Z (Hidden layer) H 4 M50 (Node) . X5 _E—ANEFIAH L,
H2E 312 A N 0.05, 758811145 500 [R5 (Epoch), JHFilil i) AERf FEH — 2 I 3
Tt (5 E—/NafiEb), gifwE 13-28 fris.
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e
RESTART: C:\UsersiQueena’\appData‘Local\Programs'\Python'\Pyth

[

z 013, t- 0.0
z: 0.014 |, t: 0.0
z: 0,881 . t: 1.0
z: 0.01% , t: 0.0
ey

e

& 13-28

B 3T 579 0.05, KA ANAYIZR 2000 [aEr, H F0 ) HE G o 2 5
e 13-29 FivR .

ete i
FERTAET: C:'\UsershQueena'dppDatatLocal\ProgramshPrthon\Py

[-2.962726 -2.4678683 -3.30772  -4.4021063]

=: 0.001 ,
=: 0.001 ,

13-29

DL 2 2 T2 UM A B, R 48 TensorFlow B F 2% 119w
H. fE N —EH, BEXNEERAONHEE, SHEZMINSHESE, B

TensorFlow []5R KX IhEE .
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14.1 mnist T BUNEH)

A # itk — % H] TensorFlow ] “ F5 875 (MNIST)” JEfRiff# £ —
A )R AR5y, AR NGB AT, RE AR IE AL 2 ) S 3
S Y

YESWPLEE S CFIREE 2D FEREFMAEE (Data) Rl 5% &+
PP PR (NN ModeD), FRMMBARTES Gl nl5ERE, SRS IR .

TensorFlow JEZfH C++4m’5, X KMRFES 7 HIFERE, FEnl LEH
tf.Session X} 4 i%E# Python (5 Java 55) 5 C++ih[Aliz4T. JEM Python F#
R BT ' A, R 57 TensorFlow H K A1 £ 88 i, & 5 i
tf.Session.run() B K A% 16 45 K 21817 o

fE MNIST FE5HFIRMEH H, WRkeE— A NN, REHET5H
KB FE ) EdEE, 4TI 1 F 557 MEE /1. MNIST &—
MNMNRPFESHZE R E, EEA 70,000 5KE F, AFE 55,000 58012 H 1K
Frv 10,000 KI5 (R, BLR 5000 SKEREF RO A . S, &5k E A
At 28 R R X28 B3R HIAKE - AMREEG, HEFEABIT.

#Ex14-01

import tensorflow as tf
import numpy as np

import matplotlib.pyplot as plt

from tensorflow.examples.tutorials.mnist import input data

mnist = input data.read data sets("model data/", one hot=True)

X train = mnist.train.images

t train = mnist.train.labels

X test = mnist.test.images

t test = mnist.test.labels

X va = mnist.validation.images

t va = mnist.validation.labels

pring (V=== trailn —s-cososs==oo ")
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print (x train.shape)

print (t train.shape)

print ()

print ("--- test ------------- ")
print (x test.shape)

print (t_test.shape)

print ()

print ("--- wvalidation ------- ")
print (x_va.shape)

print (x va.shape)

curr img = np.reshape(x train[l, :], (28, 28))
plt.matshow (curr img, cmap=plt.get cmap('gray'))
plt.show ()

T a2 T:

from tensorflow.examples.tutorials.mnist import input data

S5 B O\ mnist BAFBLEL ) input_data.py 0%, #2355 18 F T #Y read _data_sets()
BRI 2 v T A mindst 2000 P B B AR o SRR IR A 4 8 X x_train AAR
mnist 288 E BN RS, REITF:

X train = mnist.train.images

t train = mnist.train.labels

ffF t_ train fX% mnist B4 B I br2% (Label) %, 40 F:

print (x_train.shape)

print (t train.shape)

X HLUR R o mnist AT ZRE T 5KkEL  BARIERCHIRR A . T

curr img = np.reshape(x train[l, :], (28, 28))

AR5 M x_train Y 2RI 2 Bkt — 5K I Fr, an R

plt.matshow (curr img, cmap=plt.get cmap('gray'))
plt.show ()

© 253 -



M AIEZIZ|EEEHER A . BT Python 5 TensorFlow

R X — ik KA B 28 B R X 28 B A LLEIE 7 Nl ik, fd
SR 14-1 Fiso

WARNING: temsorflow:From C:\Users\QueenatspphatatiLocalVPrograns \Pyt]
ibvsite-packages\tensorflovicontribtleamtprthon leamidatasets
tafet.__Init_ {from temsorfle -
precated and will he removed i (%) Figure 1 - m} had
Instructions for updating:

Flease use altematives such

R 1 N 0 5 10 15 20 25

(55000, 784y 0

(55000, 103

R LR EEEEE PR 5

(10000, 784y

(10000, 10} 10

-ééuuvaléiatinn -------

( , Tad)

(5000, 10 B
20
25

& € Q= Bl

14-1

Xk E BRI N2

e £ MNIST FEH 7R ER, ©#RM4tT 55000 ikE ) (Image) FXK
2R NN B, A H5BLH 55,000 MFR2E (Label)s

o JIZsee)E, BRI 10,000 5k B R BT XA AR, HBHEE 10,000

PIRZE -
o fla, BFATIAE. AR 5000 5K IE PR VIGIE R, MRS 5000
PIRZE

M R — DN “37. MR 20, BB fie 2t 4
EHR SR TEEHLIEA B 7 AR I B 8. BN R, iR iEid NN
AR R SR TN B P P S B A P AR — A0y o T BEAL SR I TR R 5 AR 2
Frc B prEAR LA, RPN IR ZEE, BEXIREZERAENE. i
BE MR, R,

#Ex14-02

import tensorflow as tf
import numpy as np
import matplotlib.pyplot as plt

from tensorflow.examples.tutorials.mnist import input data
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mnist = input data.read data sets("model data/", one hot=True)

X train = mnist.train.images

t train = mnist.train.labels

curr_ img = np.reshape(x train[100, :], (28, 28))
curr label = t train[100, :]

print (curr label)

print ("number:", np.argmax (curr label))

plt.matshow (curr img, cmap=plt.get cmap('gray'))
plt.show ()

BERE 7 B fir 2 R

curr_ img = np.reshape(x train[100, :], (28, 28))
curr label = t train[100, :]

e AR 100 5RIER, AR FERCIIAREE . ar 0 F -

print (curr label)

print ("number:", np.argmax (curr label))

T IZARE N A B k. SRR — KB A B 28 53 X 28 R R LK
7 bl ok, it 25 R 1A 14-2 o

tadset,_ Init_ (from tensorflow.contrib,learn.prthon, learn. datase
precated and will he removed in a [ .

Instructions for updating: & Fg.. — | X
FPlease nse alternatives such as o e
[0, 0,000 0.0 1. 0,0, 0 5 10 15 20 25
rumber: 7 0

#/ €3 +/Ql=

& 14-2
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XA 100 MRS N & [0,0,0,0,0,0,0,1,0,0]. HE 7 A ATEMBN 1, 4R
FIHAAET 7. XY T HFITFEN: 25 100 sk I IEFE R (SZBRED

=T,

14.2  JFER)IZE NN B0

ML T INGREHE (55,000 5KIE D 4R, AR IT ISk, B e @ —
PRI NN LAY CEI B Perceptron A5158), DUME ELAA ) LSS ZR i 45 1, AT LA
B B AW R T e, At R B R AR R E B R R T
HUBER T AR 2 P 2 B S BRE . R B, R ARSI .

#Ex14-03

import tensorflow as tf
import numpy as np

import matplotlib.pyplot as plt

from tensorflow.examples.tutorials.mnist import input data
mnist = input data.read data sets("model data/", one hot=True)
x train = mnist.train.images

t train = mnist.train.labels

select x, select t = mnist.train.next batch (1)

= tf.placeholder (tf.float32, shape=[None, 784])
= tf.placeholder(tf.float32, shape=[None, 10])
tf.Variable (tf.zeros ([784, 10]))

= tf.Variable (tf.zeros ([10]))

w = 13 X
1

z = tf.nn.softmax (tf.matmul (X,W) + B)

sess = tf.Session|()
init = tf.global variables initializer()

sess.run (init)
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print ("number:", np.argmax (select t))
predict = sess.run(z, feed dict={X: select x, T: select t})

for i in range (10):

print ("z:", '%.3f'%predict([0, i], " t:", '%d'Sselect t[0, 1i])
e e tralnilhng =—s=—=—cs—ssc=ssosmosssoe=
loss = tf.reduce mean (-tf.reduce sum(T * tf.log(z),

reduction indices=[1]))
train step =
tf.train.GradientDescentOptimizer (0.05) .minimize (loss)
for i in range (500) :
batch x,batch t = mnist.train.next batch (100)
sess.run([train step], feed dict={X: batch x, T: batch t})

print ()

print ("---- after 500 iterations —------ ")

print ("number:", np.argmax (select t))

predict2 = sess.run(z, feed dict={X: select x, T: select t})
for i in range (10):

print ("z:", '%.3f'%predict2[0, i], " t:", '%d'%select t[0, i])

fom———————————— tralning s==ssssssmmosssssssnsmmms
loss = tf.reduce mean (-tf.reduce sum(T * tf.log(z),
reduction indices=[1]))
train step =
tf.train.GradientDescentOptimizer (0.05) .minimize (loss)
for i in range (4500) :
batch x,batch t = mnist.train.next batch (100)
sess.run([train step], feed dict={X: batch x, T: batch t})

print ()

print ("---- after 5000 iterations ------ ")

print ("number:", np.argmax (select t))

predict2 = sess.run(z, feed dict={X: select x, T: select t})
for i in range (10):

print ("z:", '%.3f'%predict2[0, i], " t:", '%d'%select t[0, i])
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WERE 1 e iadT an 4
select x, select t = mnist.train.next batch (1)

KMIMGRE R P BEE PR — K B, SRAG IS I 2o R A B Bt R
SR HESL— R 1) Perceptron B8, E RN E S A 784 M AMEA T (K
N—KER A 784 MEED; M ENA 10 Mg (B 10 4> 2t
HORRE IS BT RAA 807D . RIS F

W = tf.Variable(tf.zeros ([784, 10]))

B = tf.Variable (tf.zeros([10]))

KA P BUE WM BIIKIHIMER NE Oy 1 HO R B g AT HMED .
W&, WAL

z = tf.nn.softmax (tf.matmul (X,W) + B)

X JLKH Softmax Bihk %, EEH T2 MMM sy, o] DI
RETAE R MEIC 2 N 1.0, Wa] DLE W & 2o iE. me
I

PELRAE (V==—=—==== 1RlE sSeecocscsosoosos=s ")

print ("number:", np.argmax (select t))

predict = sess.run(z, feed dict={X: select x, T: select t})
for i in range (10):

print ("z:", '%.3f'%predict([0, i], " t:", '%d'Sselect t[0, 1i])

FEIE BT INZRAT, MRIEHIH B 1) WA BIMERAGH I 2[ME, JFER
HoRAEH P 5 52 Br (B AH HL L. SR 5 TR JE IT Il Sk
e tralnilng ===s=s==ss==ss=sss=s======
loss = tf.reduce mean (-tf.reduce sum(T * tf.log(z),
reduction indices=[1]))
train step =
tf.train.GradientDescentOptimizer (0.05) .minimize (loss)
for i in range (500) :
batch x,batch t = mnist.train.next batch(100)
ess.run([train step], feed dict={X: batch x, T: batch t})

F—MFE5Z 100 58 (E R SRUIZaxX A CRPE B WA B[ME), IF
HEAT 500 NEIA. W
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print ("---- after 500 iterations ------ ")

print ("number:", np.argmax (select t))

predict2 = sess.run(z, feed dict={X: select x, T: select t})
for i in range (10) :

print ("z:", '%.3f'%predict2[0, i], " t:", '%d'Sselect t[0, i])

X AR e T ) WA BIME R AG S 2[ A, JF SR okib P 5 52F5 1]
fEAH LA o

e, FEEORIIZE 4500 AN [E1E, ks B WA BI1ME . AR 4 &% 8 1
WA BIME KA F I z[ME, FFERERIEH P 550 (([EMAE, 45
14-3 flim

—JFis, W[ B[ME#S S 0, £ xfprdkik X —ak B, R4l I
z{H# 9 0.1, Frbh, iX NN & EA G RN EREXHF AT &
it 500 AN EIAMIIZSE, FoE T WM BIME, S KMEFGEHRA, JFrTLd
FHEEH2 Y AR 2 T ) TR 2 B ) (BRI 0.824), IX MR NN #8 248 A
8 R H X gk B ARG BT R g <27

=== Ex14-03 ===
--------- Inlt ------------cmm---
rumber: 2

z: 0,100 t: 0
z: 0,100 t: 0
z: 0100 t: 1
z: 0,100 t: 0
z: 0,100 +: 0
z: 0100 t: 0
z: 0,100 +t: 0
z: 0,100 t: 0
z: 0,100 t- 0
z: 0,100 +: 0
---- after 300 iterations ------
nunber: 2

z: 0011 ¢ 0
z: 0.001 t: 0
z: 0,824 t: 1
z: 0,002 +: 0
z: 0,008 t: 0
z: 0012+ 0
z: 0,018  t: 0
z: 0.001 t: 0
z: 0,107 +: 0
z: 0,013 t: 0
---- after 5000 1terations ------
mmmber: 2

z: 0,000 +: 0
z: 0,000 t: 0
z: 0,962 t: 1
z: 0,000 t: 0
z: 0,000 t- 0
z: 0.001 t: 0
z: 0.001 t: 0
z: 0,000 +:0
z: 0,034  t: 0
z: 0,000 ¢+t 0
=

14-3
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Bl 4500 N EIEMIIZ)E, dR2: 558 WA B[ME, & eettsrt)a,
EIE>
WA NN B kRl v ff U0 3 ok B AR BT b AR s “27,
14.

3 Ml NN B . fE B i Perceptron

ERETEBI R, E SRR, R ES R JE [ Perceptron R (R —

FiONN BIAD. U, BiRSGE (L) AR, SRESZMWZER Perceptron

R,

AEAT SR A FH A [ 1) P 500 P SR DI X AN B (S Y, R ARSI R
#Ex14-04

import tensorflow as tf
import numpy as np
from tensorflow.examples.tutorials.mnist import input data

mnist = input data.read data sets("MNIST data/",one hot = True)

in nodes = 784

hi nodes = 300

x train = mnist.train.images
t train = mnist.train.labels
x test = mnist.test.images

t test = mnist.test.labels

select x = mnist.test.images[0:1]

select t = mnist.test.labels[0:1]

# hidden layer

hidden W = tf.Variable (tf.truncated normal ([in nodes,

hi nodes],stddev = 0.1))

hidden B = tf.Variable (tf.zeros ([hi nodes]))

# output layer
W = tf.Variable (tf.zeros([hi nodes, 10]))
B = tf.Variable(tf.zeros ([10]))
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X = tf.placeholder (tf.float32, [None,in nodes])
T = tf.placeholder (tf.float32, [None,10])

layer 1 = tf.nn.relu(tf.matmul (X,hidden W) + hidden B)
z = tf.nn.softmax (tf.matmul (layer 1,W) + B)

sess = tf.InteractiveSession ()
init = tf.global variables initializer ()

sess.run (init)

print ("=== Ex14-04 ===")

print ("--———---—- aifter 5000 ilteratlieomg=—=s==s=s========= ")

loss = tf.reduce mean (-tf.reduce sum(T *
tf.log(z),reduction indices = [1]))

train step =

tf.train.GradientDescentOptimizer (0.05) .minimize (loss)

_l:_A

e RAE SRR CERERRRREE D, ST

for i in range (5000) :
batch x,batch t = mnist.train.next batch (100)
sess.run([train step], feed dict={X: batch x, T: batch t})

print ("number:", np.argmax (select t))
predict = sess.run(z, feed dict={X: select x})

for i in range (10):

print ("z:", '%.3f'S$predict[0, i], " t:", '%d'%select t[0, i])
TEJEfFI R, EST— /N JE I Perceptron B (—Fha B NN 41, E Lk
ASE ) H ) H 2 Perceptron ALY R e — 1k, (HIL 22 >) 8 il on— g, ik

in nodes = 784

hi nodes = 300

ESINZE A 784 Mg u; Fa)Z (Hidden Layer) & 300 M4
EER E—NE—FE, S/ 10 M EMZL 6. AR

hidden W = tf.Variable (tf.truncated normal ([in nodes, hi nodes],
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stddev = 0.1))
hidden B = tf.Variable (tf.zeros([hi nodes]))

X 58 MRREZ IALE (Weight) $(4H04: hidden W[784, 300]; i HAm £ 18
(Bias) #¥(#1#: hidden B[300]. #r 4T :

tf.Variable (tf.zeros ([hi nodes,10]))
B = tf.Variable(tf.zeros ([10]))

X5E Uk R A E B Ny WI300, 10]; T H A2 E (Bias) %4 K.
B[10]. & F:

layer 1 = tf.nn.relu(tf.matmul (X,hidden W) + hidden B)
THRE B BEZE & Em e . A5, A
z = tf.nn.softmax (tf.matmul (layer 1,W) + B)

TR R S T P . AR, ar T

print ("--———---—- aifter 5000 ilteratlieomg=—=s==s=s========= ")
loss = tf.reduce mean (-tf.reduce sum(T *
tf.log(z),reduction indices = [1]))

train step =

tf.train.GradientDescentOptimizer (0.05) .minimize (loss)

for i in range (5000) :
batch x,batch t = mnist.train.next batch (100)
sess.run([train step], feed dict={X: batch x, T: batch t})

kLRI 5000 ARG RIS Hd, —REE 100 5k (B Rl
XML (RO R WF BIMED, FFE2E4T 5000 AEIG, M1 H OB AL
#: hidden W[]F1 W[, DL &% ¥ 2 hidden_B[]1H1 B[]1H -

BJE, B BRI A, KR R IR CE AR A AR, SRS,
& 14-4 i

AT DL R 4T fan AP & o I TONME B s (RP 0.992) . IXEMRE, &5
f) Perceptron A7 o] DLSE ks (b b —JE 61 i) #. )2 Perceptron #E71)  HiiH 5
HX gk AR “77 XA R ET .
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=== Exld- ===
--------- after 5000 iteratloms----------------
number: 7

z: 0,000 t: 0
z: 0,000 t: 0
z: 0,000 +t: 0
z: 0,007 0
z: 0,000 +:0
z: 0,000 +:0
z: 0,000 +:0
z: 0,992 01
z: 0,000 t: 0
z: 0,000 t: 0
el

pe

& 14-4

14.4 U NN B 87 — ) Perceptron

N

X

= /NATYE B B, E LN E 1) Perceptron RS . ILTE, ZkSRst (i)

XA, HE 5T = )21 Perceptron £ 7Y, (BTSSR FH A [R] 1 B A 2508 R )1 45
TR, ARG .

#Ex14-05

import tensorflow as tf
import numpy as np
from tensorflow.examples.tutorials.mnist import input data

mnist = input data.read data sets("MNIST data/",one hot = True)

in nodes = 784
hl nodes = 256
h2 nodes = 256

x train = mnist.train.images
t train = mnist.train.labels

select x, select t = mnist.train.next batch (1)

# hidden layer
hl W=tf.Variable (tf.truncated normal ([in nodes, hl nodes], stddev

-1))

hl B = tf.Variable(tf.zeros([hl nodes]))
h2 W=tf.Variable (tf.truncated normal ([hl nodes, hl nodes], stddev

-1))

h2 B = tf.Variable(tf.zeros ([h2 nodes]))
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# output layer
tf.Variable (tf.zeros ([h2 nodes,10]))
B = tf.Variable(tf.zeros ([10]))

X = tf.placeholder (tf.float32, [None,in nodes])

tf.placeholder (tf.float32, [None, 10])

layer 1 = tf.nn.relu(tf.matmul (X,hl W) + hl B)
layer 2 = tf.nn.relu(tf.matmul (layer 1,h2 W) + h2 B)
z = tf.nn.softmax (tf.matmul (layer 2,W) + B)

sess = tf.InteractiveSession ()
init = tf.global variables initializer ()

sess.run (init)

print ("=== Ex14-05 ===")

print ("--———---—- aifter 5000 ilteratlieomg=—=s==s=s========= ")

loss = tf.reduce mean(-tf.reduce sum(T *
tf.log(z),reduction indices = [1]))

train step = tf.train.GradientDescentOptimizer (0.05) .

minimize (loss)

for i in range (5000) :
batch x,batch t = mnist.train.next batch (100)
sess.run([train step], feed dict={X: batch x, T: batch t})

print ("number:", np.argmax (select t))
predict = sess.run(z, feed dict={X: select x})
for i in range (10):

print ("z:", '%.3f'%predict([0, i], " t:", '%d'Sselect t[0, 1i])

EXMEF R, @3 — D=2 Perceptron H A (—Fh{aj # ) NN #FL),
T LW JE Perceptron BERIEE NG 4%, (HH 2 RE S otlon, W2 BEAE &
FIEaE CEEMAIRAEE ). AW T

in nodes = 784
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hl nodes = 256

h2 nodes = 256

ESUMNE S 784 MA TG B (hl) &4 256 M A It; %
—RemE (h2) S 256 M AR E—ANas—RE, & 10
M B E TG, AR

layer 1 = tf.nn.relu(tf.matmul (X, hl W) + hl B)

AT E R S L e T . 2 E, A

layer 2 = tf.nn.relu(tf.matmul (layer 1, h2 W) + h2 B)

TS CRGBUR S AT A . EE, A G L

z = tf.nn.softmax (tf.matmul (layer 2, W) + B)

Zan AT E R E S AT INE . @RS, BRI 5000 AN
HAHIINGR. Hb, H—EAEE 100 5K (B RITZRX AR (R W]
FBIMED, FFEEEEAT 5000 AN[E4E, 145 H AR T 00 ACE AR A 1

WE,ﬁﬁ%%@%@ﬁ,Wﬁ%%%ﬂiﬁﬁ@ﬁ,%ﬁﬁﬁw,ﬁﬁ
25BN 14-5 s o

=== Exl4-05 ===
--------- after 5000 iterations----------------

z: 0.000 i

=
=
=
=
coo—oooooo

& 14-5

AT LUE H R #6 /N AR & o I BB 5 = (BRI 0.998) . IXEIRE, &
m%mwmnﬁﬂTuEM@%(%t#%%%ﬁ%ﬂmwmmﬁﬂ)ﬂm%
Xk E R “67 XABTHAAEF

14.5 #'5 -/ MLPR

5t E—ANERIFERF (Ex14-05), K HARILE BN —4 MLP 2. B
ATy I
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#Ex14-06

import tensorflow as tf
import numpy as np

from tensorflow.examples.tutorials.mnist import input data

class MLP (object) :
def init (self, input num, hl num, h2 num, 1r):
self.mnist = input data.read data sets("MNIST data/",
one hot = True)
self.in nodes = input num
self.hl nodes = hl num
self.h2 nodes = h2 num

self.lr = 1r

def training(self, iteration):

select x, select t = self.mnist.train.next batch (1)

# hidden layer

hl W = tf.vVariable (tf.truncated normal ([self.in nodes,
self.hl nodes],stddev = 0.1))

hl B = tf.Variable (tf.zeros([self.hl nodes]))

h2 W = tf.vVariable (tf.truncated normal ([self.hl nodes,
self.hl nodes],stddev = 0.1))

h2 B = tf.Variable (tf.zeros([self.h2 nodes]))

# output layer
W = tf.Variable (tf.zeros([self.h2 nodes,10]))
B = tf.Variable(tf.zeros ([10]))

tf.placeholder (tf.float32, [None,self.in nodes])
tf.placeholder (tf.float32, [None, 10])

layer 1 = tf.nn.relu(tf.matmul (X,hl W) + hl B)
layer 2 = tf.nn.relu(tf.matmul (layer 1,h2 W) + h2 B)
z = tf.nn.softmax (tf.matmul (layer 2,W) + B)

sess = tf.InteractiveSession|()

init = tf.global variables initializer()

sess.run (init)
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print ("=== Ex14-06 ===")

print ("-—-—----- after 5000 rounds ---—————————"—"—"-"-—————— W)

loss = tf.reduce mean (-tf.reduce sum(T * tf.log(z),
reduction indices = [1]))

train step = tf.train.GradientDescentOptimizer (self.lr).

minimize (loss)

for i in range (iteration) :
batch x,batch t = self.mnist.train.next batch(100)

sess.run([train step], feed dict={X: batch x, T:

batch t})
print ("number:", np.argmax (select t))
predict = sess.run(z, feed dict={X: select x})
for i in range(10) :
print ("z:", '%$.3f'%predict(0, i], " t:", '%d'%select t
[0, il)
A e e

p = MLP (784, 256, 256, 0.05)
p.training (5000)

XA MLP K H g X init OME KA, DA trainingO R %. BHIZ%
TensorFlow F XA #EH T MLP RKHE, TR, BRI HASHF
TensorFlow [ #H T84 . i 045 R wi &l 14-6 Frs.

=== Exld-0f ===
------- after 5000 rounds -------------oo-----
er: 2

"E
£

MMHMEHENNN®
Ccoooooo—oo S
oo
==
[=1=]
Cocoooooo—oo

2]

KA
A
L

14-6

DL E &G0 2T mnist T 5 1A FIBIEE, KN4 TensorFlow W
FERFR S, T XENZE, F o ReE 8 280N S, 2014 59E,
K E I TensorFlow 158 K D BE .
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15.1  SHBRINT]

RIS, H P E& AR &7 TensorFlow 1 AL R (N2 2
Perceptron ), Sk — HERIES], DLRETHLE AR ReKF. BE
E5 14 W H, W% 2] 7 TensorFlow B/ mnist 5 # 7R nva 6 . o 8 a0
Bl 15-1 s

EA B, PR AT U 2R AT R R (ModeD) BN LAfERS, dniEl 15-2 Fiow.

nustm% i |
I &sE R .

HTW AT
2R/ R /

Qﬂ

15-1 15-2

PLJG 75 LR, B SO B AN R BRI AT, 1 AS 04 FEAE B O 2 i R I
g, K 15-3 fixe

InEEE e TS

e

wwmn I
Zﬁé // 4{
. A

15-3

HUFT LT YIZRAT BRS040 T % ARG, AT IR, = A K
SR
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15.2 Hlas A : B2l —H%2)

ERTIH T H, 2SR 7T #%, EElNaimidxids, ERANSEE
(Training Data) {3 € IHLEE AN A .

T B = — A7 B 1 B AR R

y=xIXwl +x2Xw2+x3Xw3+x4Xw4

Horb, BT x20 x3, x4RE— KRR ik, MEH[w], w2, w3, w4]
ARFALEENAE T B TOE N AL E . Hlas AN XA AR, e Pk 5
H H T A

WAL 2% 2] 9m 5 Python/TensorFlow & 7 %1k ik B 2718 5 .

15.3 JE T TensorFlowi . ATFH

X LT TensorFlow R Z R (AD A, {#H TensorFlow
IR R, FE: RZETF . YWiRZESE, IRIE B8 Mk i/ AL SR
ARSI

#Ex15-01

import numpy as np

import tensorflow as tf

dx = np.array(((1, 0, 0, 01, (0O, 1, O, O, [O, O, 1, O], [O, O, O,
111, np.float32)

dt = np.array ([0, 0, 1, 0], np.float32)

db = np.array([1l], np.float32)

LEN, N = np.shape (dx)

class Perceptron (object) :
def init (self, dx, dt, db, 1lr):
self.dx = dx
self.dt = dt
self.db db
self.lr 1r
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def training(self, iteration):

vt = np.reshape(self.dt, [4,1])
= tf.placeholder (tf.float32, shape=[4, 4])
= tf.placeholder (tf.float32, shape=[4, 1])
tf.Variable (tf.random normal (shape=(4,1)))
= tf.Variable (self.db, tf.float32)

w = 439 X
Il

z = tf.sigmoid( tf.add(tf.matmul (X, W), B) )
loss = tf.reduce sum(tf.square(T - z))
train = tf.train.AdamOptimizer (learning rate=self.lr).

minimize (loss)

sess = tf.Session|()
init = tf.global variables initializer ()

sess.run (init)

for k in range(iteration) :

sess.run(train, feed dict={X: self.dx, T: vt})

W = np.squeeze (sess.run (W))
b = np.squeeze (sess.run(B))
self.weights = W

self.bias = b

self.result = sess.run(z, feed dict={X: self.dx})

p = Perceptron(dx, dt, db, 0.05)
p.training (1500)

print (p.weights)

for row in range (LEN) :

print("z:", '$.3f'S$p.result[row], ", t:", dtl[row])

Horp i %

loss = tf.reduce sum(tf.square(T - z))

© 271 -



M AIEZIZ|EEEHER A . BT Python 5 TensorFlow

PSR AR R B R TT A ARG R A %

train = tf.train.AdamOptimizer (

learning rate=self.lr) .minimize (loss)

15.4 {# A\ Checkpoint X1}

IR 5, ) DASE AR S5 4 S 5 B AL A (Weight), A2 {H (Bias)
SGFHIFCR TR, DMEELEAk SR Ralfi Al . BUAE, SRa2 S e 5 Hi A R
FEN*.ckpt SCAFHL, W& 15-4 s .

BIEMES
HE (S7H)
3
I GRIE T

wimn
zm

; p
@ 7 ACheckpoint \ /

7 3

15-4
X)L, #JH TensorFlow [ tf.train.saver.save()ed HSLHL X /™ H br, 5
LI
#Ex15-02
import numpy as np

import tensorflow as tf

dx = np.array(((1, 0, 0, 01, (0O, 1, O, O, [O, O, 1, O], [O, O, O,
111, np.float32)

dt = np.array ([0, 0, 1, 0], np.float32)

db = np.array([1l], np.float32)
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LEN, N = np.shape (dx)

class Perceptron (object) :
def init (self, dx, dt, db, 1lr):
self.dx = dx
self.dt = dt
self.db db
self.lr 1r

def training(self, iteration):

vt = np.reshape(self.dt, [4,1])

tf.placeholder (tf.float32, shape=[4, 4], name="X")
tf.placeholder (tf.float32, shape=[4, 1])

tf.Variable (tf.random normal (shape=(4,1)), name="W")

W = 3 X
Il

= tf.Variable(self.db, tf.float32, name="B")

z = tf.sigmoid (tf.matmul (X, W) + B, name="z")
loss = tf.reduce sum(tf.square(T - z))
train = tf.train.AdamOptimizer (learning rate=self.lr).

minimize (loss)

sess = tf.Session|()
init = tf.global variables initializer()

sess.run (init)

for k in range (iteration) :

sess.run(train, feed dict={X: self.dx, T: vt})

np.squeeze (sess.run (W) )

b = np.squeeze (sess.run(B))

self.weights = W
self.bias = b

self.result = sess.run(z, feed dict={X: self.dx})
# ________________________________________
saver = tf.train.Saver ()
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save path = saver.save (sess, "/tmp/model.ckpt")

o)

print ("Model saved in path: %s" % save path)

p = Perceptron(dx, dt, db, 0.05)
p.training (1500)

PrLRE (Vosommemosessesosossosssoososo= ")
print (p.weights)

for row in range (LEN) :

print("z:", '%$.3f'S$p.result[row], ", t:", dtl[row])

X B *.ckpt M, #i2HE ¢ Checkpoint” . XEWKRE, L%
I RE R AN I R, R AR LA R (Ul Weights B DL 2]
(Binary) MIERGFENCHE, HiFN “ Checkpoint” SCHF (*.ckpt). k2,
BEAEAERR B 148 & (Variable). ik 3 (Operatopn) [ 4 FR S %5 (Bl Ttensor
HAHBAED . A WT:

X = tf.placeholder (tf.float32, shape=[4, 4], name="X")

Fooiii

W = tf.Variable (tf.random normal (shape=(4,1)), name="W")

B = tf.Variable(self.db, tf.float32, name="B")

foooooooooo00o0

z = tf.sigmoid(tf.matmul (X, W) + B, name="z")

TERER B AR 5 e SCHL, BTN — DR, SR JE BUIX AN 24 KA N B 1) S o
BERE P gl R 15-5 fras o

ey
= BERTART: C:/Users/Queena/ipplata/Local/Programs/Python/Pytho
Model sawved in path: ftmpfmodel.ckpt

[-3. 2064125 -3.3720806 6535577 -3.2012003]
o 0.00% , t: 0.0
Lotz 0.0
0,993 0 ¢: 1.0
t: 0.0

15-5

I, A B0 4 F 28 B AR % ckpt SCPEEL. BERY, AT LAZE 2L
(1A RS 5 BL ) Checkpoint” SCfF, 1FEl 15-6 Fr.
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s ARHL » Win7 (C) » tmp
N ERR

| | checkpoint

|| model.ckpt data-00000-of-00001
J maodel.ckptindex

| | model.ckpt meta

15-6

15.5 % HlCheckpointiﬁ:

BLTE SR B tnfal 52 B “ Checkpoint” SCAF RN Z/E N4k G2l Zh g o5, BiE
KN Chnfgemm Dy, anbE 15-7 Fis.

BIZRF>)
EENCE )

.

kol e
or IZ{THEEY

—

i%ElCheckpoint

15-7

£ E—7NHE, {#H TensorFlow [f] tftrain.saver.save()if ¥, 17 1
“Checkpoint” SC . BIFE, f# ] tf.train.saver.restore()Bf HOR 5 BUX AN ST 1 A
7%, DMEMRZINZR, simCAN . BT,

#Ex15-03

import numpy as np

import tensorflow as tf

dx: np'array([[ll OI Ol O]l [O/ 1[ OI O]I [OI OI 1/ O]I [OI OI OI
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111, np.float32)
dt = np.array ([0, 0, 1, 0], np.float32)
db = np.array([1l], np.float32)

LEN, N = np.shape (dx)

class Perceptron (object) :
def init (self, dx, dt, db, 1lr):
self.dx = dx
self.dt = dt
self.db = db
self.lr = 1r

def predict (self):
vt = np.reshape(self.dt, [4,1])
X = tf.placeholder(tf.float32, shape=[4, 4], name="X")
T = tf.placeholder (tf.float32, shape=[4, 1])
W = tf.Variable (tf.random normal (shape=(4,1)), name="W")
B = tf.Variable(self.db, tf.float32, name="B")

saver = tf.train.Saver ()
sess = tf.Session|()

saver.restore (sess, "/tmp/model.ckpt")

W = np.squeeze (sess.run (W) )

b = np.squeeze (sess.run(B))
self.weights = W

self.bias = b

self.result = sess.run(z, feed dict={X: self.dx})

p = Perceptron(dx, dt, db, 0.05)
p.predict ()
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print (p.weights)

for row in range (LEN) :

print("z:", '$.3f'S$p.result[row], ", t:", dtl[row])

XANERF F ) AT BT (Perceptron #7) 5 b — AN AR 70 2 kH R 1)
HRAE b — AT B OAAEN “Checkpoint” SRR BY (D& UIZREF
(1)) BEECH R, XA ISR B, TR RS T
I (5SS HE, wiE 15-8 fin.

e
RESTART: C:/Usersi/QueenalapplhataiLocal/Programs/Python

[-3.2064125 -3,3720806 6.535577 -3.2912993]
z: 0.00% , t: 0.0
=: 0.007 , t: 0.0
z: 0,993, t: 1.0
z: 0,008 , t: 0.0

15-8

BHRY, BRI, RRREEIRIRS (WAERED.
15.6 IR P o SE LA

TEAFN “ Checkpoint” SCAFRS, WafEmEM (8 XN —A> Graph) 171
B H

H P ) model.ckpt.meta SCAF 5t R B E (Graph) & X 0. FRATTAT LA
XA S O R A 5 S, T AN ATE Python F2 /7 B E & 5w . B, Vufh)
ARASUF .

#Ex15-04

import numpy as np

import tensorflow as tf

dx = 1’1p~array([[1, Ol Or O]I [Or ll OI O]l [OI Ol 11 O]l [OI 0/ 0/
111, np.float32)
dt = np.array ([0, 0, 1, 0], np.float32)
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db = np.array([1l], np.float32)

LEN, N = np.shape (dx)

class Perceptron (object) :
def init (self, dx, dt, db, 1lr):
self.dx = dx
self.dt = dt
self.db = db
self.lr = 1r

def predict (self):
vt = np.reshape(self.dt, [4,1])
T = tf.placeholder (tf.float32, shape=[4, 1])

sess = tf.Session()

loader = tf.train.import meta graph ("c:/tmp/model.
ckpt.meta")

loader.restore (sess, "c:/tmp/model.ckpt")

XP = sess.graph.get tensor by name ("X:0")

op = sess.graph.get operation by name ("z") .outputs[0]

= sess.graph.get tensor by name ("W:0")
= np.squeeze (sess.run (W) )

sess.graph.get tensor by name ("B:0")

o w = =
Il

= np.squeeze (sess.run (B))
self.weights = w

self.bias = b

self.result = sess.run(op, feed dict={XP: self.dx})

p = Perceptron(dx, dt, db, 0.05)
p.predict ()

print (p.weights)
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for row in range (LEN) :

print("z:", '$.3f'Sp.result[row], ", t:", dtl[row])

EXNMEFE, MHEEE R, MM “model.ckpt.meta” A4 Bk

BBy 58 Lo A A 2 R

loader =

tf.train.import meta graph("c:/tmp/model.ckpt.meta")

SREF i 7 TR . B2, AN “model.ckpt” SCAFEREUEEME, FA

PR, Hah:

Itk

IR E

loader.restore (sess, "c:/tmp/model.ckpt")

AR (& Graph & XMW, 5 E—UpBERFBEOEEMEE. BT
WA

XP = sess.graph.get tensor by name ("X:0")

MIXAS CHIA ST BAE, Al AR “ X7 (1514 (Placeholder),
SELT XP. TR, Ut

op =
sess.graph.get operation by name ("z") .outputs[0]
}\AL/I\ (RIA L) R E, Bl AN “2” RIAA (Operation),
G oop. TR, AW

self.result = sess.run(op, feed dict={XP: self.dx})

L dx B MR L4 XP 5180 IFEIAT op RIE, 4R WK 15-9 Fios.

e
= BESTART: C:WUsersiQueenatappDatatlocal \Programs i Pythonh Py

[- 302964125 -3.3720806  6.535577  -3.2912088]

15-9

JEAE 732 “model.ckpt.meta” LA, DL A “model.ckpt” X4, FFHRHE H

W TR, XS b —RE R RS [R], F DA T AR 1] F T
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15.7 SHER: 5O\ pb X

R VEBITISATLE TensorFlow MUIREEHL, 4TS AL SR MAEfE S . W
FARHE— R I R i 1) AL BERY (1 22 )2 Perceptron #5554 ) #£ 4% 31| Android F#/L,
BUAET Zenbo HLES N FHATRIN A, SO W] 45 /R e 2

BRIF, B T RIA TE A BT R R B S “ Checkpoint” SCAFAR, 34 B — e b
7o, N BRUE R pb SO, Wi 15-10 FR.

SR JG TR H AR & (U Target Platform) 4P 11 25 3ok 45 5 (10 % 46 B85 4k
MG, AT HAR T G # % (W Android FHL L, ib#&EA AL
A, Wi 15-11 fiow.

By ZRF>]
BE (SR

d
i

IR
N ER&ITITREL

wwmn I
3 /
?n%i/ *pb / *pb @

———) . [
@ % APB R : ER S {4

R

15-10 & 15-11

BUAE, KRB G fer i Hh 5 M b e (9 *.pb SCfF, ARESINE .
#Ex15-05

import numpy as np
import tensorflow as tf

from tensorflow.python.framework import graph util

dx = np.array([([1, O, O, O], [O, 1, O, O], [O, O, 1, O], [O, O, O,
111, np.float32)

dt = np.array ([0, 0, 1, 0], np.float32)

db = np.array([1l], np.float32)

LEN, N = np.shape (dx)
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class Perceptron (object) :
def init (self, dx, dt, db, 1lr):
self.dx = dx
self.dt = dt
self.db db
self.lr = 1r

def training(self, iteration):
vt = np.reshape(self.dt, [4,1])
= tf.placeholder (tf.float32, shape=[4, 4], name="X")
= tf.placeholder (tf.float32, shape=[4, 1])
tf.Variable (tf.random normal (shape=(4,1)), name="W")

= tf.Variable (self.db, tf.float32, name="B")

W = =3 X
Il

z = tf.sigmoid (tf.matmul (X, W) + B, name="z")
loss = tf.reduce sum(tf.square(T - z))
train = tf.train.AdamOptimizer (learning rate=self.lr).

minimize (loss)

sess = tf.Session()
init = tf.global variables initializer()

sess.run(init)

for k in range (iteration):

sess.run(train, feed dict={X: self.dx, T: vt})

export path = "c:/temp2/misoo01"
builder =
tf.saved model.builder.SavedModelBuilder (export path)

inputs = {'input': tf.saved model.utils.build tensor info (X) }
outputs =

{'predict': tf.saved model.utils.build tensor info(z)}

signature =

tf.saved model.signature def utils.build signature def (inputs,
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outputs, 'misoo')
builder.add meta graph and variables (sess, ['test saved
model'], {'test signature': signature})

builder.save ()

print ("Model saved in path: %s" % export path)
W = np.squeeze (sess.run (W))

b = np.squeeze (sess.run(B))

self.weights = W

self.bias = Db

self.result = sess.run(z, feed dict={X: self.dx})

p = Perceptron(dx, dt, db, 0.05)
p.-training (1500)

print (p.weights)

for row in range (LEN) :

print("z:", '$.3f'S$p.resultlrow], ", t:", dtl[row])

BSE, MEAWT a5 4 € T H *pb SCIF KT AR

export path = "c:/temp2/misoo0l1"
HE, B3 builder %, I,
builder =

tf.saved model.builder.SavedModelBuilder (export path)
AR BN G 5, DU RIE A, AR

inputs = {'input': tf.saved model.utils.build tensor info (X)}
outputs =

{'predict': tf.saved model.utils.build tensor info(z)}

e X, AUEIT .
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signature =
tf.saved model.signature def utils.build signature def (inputs,

outputs, 'misoo')
JE, A (Graph) & XFIZZEME, S5 A*pb CAFH, AARSWIF:

builder.add meta graph and variables(sess, ['test saved model'],
{'test signature': signature})

builder.save ()

SEREFP —J5 3 R 2% pb SCfF, KA (FEASCPFIIRCE ) A2 & H,
PR TR s AR B s b, 15-12 s .

=

= RESTART: C:\UsersiQueenatappDatatLocal\Programs \Pvthon'\FytH
Model sawved in path: c:/temp2/misoo0l

[-2. 9381177 -23,53102461 &.631193 -2.7484832]

=z: 0,007, t: 0.0

=z: 0.004 , t: 0.0

z: 0,999 | +: 1.0

z: 0,008 , +: 0.0

=

o

15-12
SRS, A PAETHSEHL L B* . pb SCF, Wl 15-13 fis s

1X*.pb S A CEINGRIF I AT (12 JZ Perceptron #), A DU
B 2] Android FHLEL LML Zenbo Hl#s N _EFAT AN

Win7 (C:) » temp2 » misoo01 »
A BFR
variables

| saved_model.pb

15-13
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15.8 SABH, EI.pb X

R AE pb XHI A2, ALY 'S TensorFlow 2 F Bk, &
A% TensorFlow A 5i B, b EEiTEBRL R, sgiir —sm. REwmT.

#Ex15-06

import numpy as np
import tensorflow as tf

from tensorflow.python.framework import graph util

dx = np.array(((1, o0, o0, 01, (0, 1, O, 01, (O, O, 1, O], [O, O, O,
111, np.float32)

dt = np.array ([0, 0, 1, 0], np.float32)

db = np.array([1l], np.float32)

LEN, N = np.shape (dx)

class Perceptron (object) :
def init (self, dx, dt, db, 1r):
self.dx = dx
self.dt = dt
self.db = db
self.lr = 1r

def training(self):

signature key = 'test signature’
input key = 'input'
output key = 'predict'

vt = np.reshape(self.dt, [4,1])
T = tf.placeholder (tf.float32, shape=[4, 1])

sess = tf.Session()

path = "c:/temp2/misoo01"
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graph def = tf.saved model.loader.load(sess, ['test saved

model'], path)

signature = graph def.signature def
tensor name X =

signature[signature key].inputs[input key].name
tensor name z =

signature[signature key] .outputs[output key].name

X = sess.graph.get tensor by name (tensor name X)

z = sess.graph.get tensor by name (tensor name z)
W = sess.graph.get tensor by name ("W:0")

W = np.squeeze (sess.run (W))

B = sess.graph.get tensor by name ("B:0")

b = np.squeeze (sess.run(B))

self.weights = w
self.bias = b

self.result = sess.run(z, feed dict={X: self.dx})

p = Perceptron(dx, dt, db, 0.05)

p.training ()

print (p.weights)
for row in range (LEN) :

print("z:", '%$.3f'Sp.result[row], ", t:", dtl[row])
AU

path = "c:/temp2/misoo01"
graph def =

tf.saved model.loader.load(sess, ['test saved model'], path)
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A S b XA E, BEEE (ED e, UREEMH. T,
1E TensorFlow I L VB A, IXAMEIAY (F Graph & X XN H E—ufl
PR BB —FE . B, AU N4 XA (R @ r)) A, &
ZHRAN X7 H51 % (Placeholder), Jff8EZ X.

X = sess.graph.get tensor by name (tensor name X)

TR, mAMMAEA (MA@ SRR, BB ARA “2” R
1530 (Operation), FEfEES

zZz = sess.graph.get tensor by name (tensor name z)

ok, A s dx BRI EE L4 X 5180 (Argument), HEPATIXA
z Rk

self.result = sess.run(z, feed dict={X: self.dx})

o aE R 15-14 fiw .

=3
5y
= RESTART: C:WUsers\Queena‘AppDatatLocal\FPrograms'Fython\Pythl

[2093811?? -3.5310261  &,631193 -2, 7484832]

2]
=1
=)
oo
fr= |
cooo

15-14

PR N GERHO *pb BRSO, JRRIEHORE AR, XA S F—
REF BB —H, i DAyt AR [F] A T
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