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v SCI§—: PythoniBSEHEIE
i FORFE=6-7TT5, BN FREREE
v SIS gRiEEAFIBIEERES o 2008
& S10FEFEMN10-117, HENFREbSEE
v SIS=: K-iESP#5K-19(EEEHEI0
# F12FAM10-117, HENFREBREE
v SCIGPY: 3RERMILESCIE
i F15FEMN6-77, HENFRIEESEE
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Pythonig7t
O Python ( https://www.python.org/ ) p
v’ Pythonift4=F1989F IR TRIG

v F5Z55 A (Guido van Rossum) pUthonw
v' BBCAYshow: “Monty Python's Flying Circus”

Source code

Source code Input
Compiler Interpreter
Input —p PIgglg'::n —  Output H Output

v Python0.9 (1991, Single) -» Python1.0 (1994, Mailing List)
v" Python2.0 (2000, SourceForge) -» Python3.0 (2008, Unicode)

22 Dropbox facebook 2 do.ba

3 Voulube @) Instagram AF
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TIOBE Programming Community Index

Source: www.tiobe.com
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O PythoniESLLGESEZF
v ARG PythonBESFANEIERIRIN MREES, MGEE—A
IR
v EEREEEIKBELREZLIPython AN
v EFJPythonEiEF, BJLIZREEIRERSE,. AFENL. 2SR
SEFHETL, MEXETENREZEENFR

OB5CGESEM, FIPythonESEMEZ, BRI TRBI N FRT R
Pythom&S, 15RENHEATEBERIZRIPythonsCil

O RIEES IR BB RAREA
v BEWEILAE RS ROTHRESD
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Pythonig7t
O%l: AGESSRERE, 1H& 13 n BRI

H#include <stdio.h>

int main() {
intn, sum =0;

("Enter a number:");
("96(1”, Eir]);

for (inti=1;i<=n;i++){

sum += i
}
("Sum of numbers from 1 to %d is %d\n", n, sum);
return O;
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Pythonig7t
O ;. ApythonEfERF, 18 1 2l n BIBREZH

n = int( ("Enter a number: "))
- ( (1, n + 1))

(f"Sum of numbers from 1 to {n} is { ")

O & A 0 B=E

v C: RTUK, ERATERR, py: &E, TERHERR
O Jmi% vs fRFE

v C: BRRSREREMAHUTIE; py: BT HRIReEHT
O NFEE

v C. AEEE; py: HERSEEIE
O f48e

v C: %ES, EATFOS. MARES; py: HIESH. Al



Pythonig7t
O PythoniE=E2—Fh "HRER" 15
v PythonFT|E—MiERES
v EETNIIRSEREERISES. RENESNERAREMETRRE,
S TERNIIRS B, § INRRSREES MEDI TR RREER
B, XEREEE S AT RRERIE R, SRR

/ CEER "RER ES

v BN AFEBHEURAS: Python2.x, Python3.x

O Python
v EhRAKER

W, e =
v BIATGES
v 5| (REFEE)
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O Python
v HE BEE. SRR Nz:NumPy matplstlib

v R KA X
v FERESHEZR
O ATEgs O learn 1F TensorFlow
v #iFtS (B=RTIEGR)
v EMTUESEEATECEECMERS]. &8eaIn A

v RSN RIEARIR a
O PyTorch é

NLTK

O Pythonti#fAa “ATEREES"
v FES T NumPy, SciPy, matplotlib ... 0 OpenCV
v #1885%F3): scikit-learn, TensorFlow, PyTorch ... O
v gz NLTK, OpenCV, SpeechRcognition ...
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ATHEERIT

O ATE#RE (Artificial Intelligence) , fEFRAAI

O R AR, FARTHREY. T RASSESEEE. FiA %K
MMARFHIRARZ, ERMTETRFN—TERD .

O RIEEEERIIENX, ATEREMEN "88" | SIS =800ERE,
XBIF AFIEI R BATEEE,

O ATERRUNFETHREHTIEE. iR, 5. LS kA
—HISR ASSERE.
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AT &R
O _HHEHRNHFK, BFHREBATERES, = "ATEEZR"
v 19505, S53-BBHRE (Marvin Minsky) , ZiEtHA FE—ams
=R =Li]l
v 19504, fI=-ER (Alan Turing) , & “ERMiL"
- IENRESHEURE (—NA—AYE) BANERT, Bl—LEsE ng
) FRIREMEIRE, #TESRURE, MENSELITE S 5E MR
930%H0IR, BPAXEHEHBET TR, FHEANEEALSEE
v 19565, LY8§-E-Ria (John McCarthy) , 1B "ATE&E" —id

2006 F A5 HAIV S0FL A, K5
ANEBAKEHT (Kfe: B/R. EF5.
BRERE. |RES. B BXR)
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O A TSNS —REE: E1956FEOMFRaNE, ATEMD
SRTE—RAREEN, HENR AT EAES N,
SRABRICE. TUAHESEIE,

O ATERERIGE —R(EE: 20705, ATEREHAN T —BES
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VAN Y ian
ATEEERTT
O A TESEHE TRElE: 19806, SR EEEASARIERATIE
HT—EZHXCONE "EREGH . XE—FhRAA TSERNER
g5, ETLUEEIEREN R IR S, BT

O ATESNETXES: S TNTEZRE, NNBER—ITEY
AT SRR E SER, 219878, EREMIBMATE~HER
HEEEIgREId T Symbolics& mAer-aunEAiTEN. M, EXES
XEAES,



VAN Y ian
ATEEERTT
O A TESEHE = RaSlE: 20065 Hinton® ARSI REE SRR
BT, A TSRS T S R,

v 20115, IBMAKMAIE&ER A%  (Watson Jeopardy)
SI—EEREEDS BHEH TRUALREE

v 20155, fElmageNetBGiRBIREF, ETFFREZINALERE
B EERRASES — /B T AR, ATERCH T Rk
HIARE

v 20164, AlphaGotkit AKEHEEZE

v 20175, AlphaGoZero (FPUfXAlphaGo) txMTHEALRESFE
SEAA I RAIE=NRE AT

v 20224, OpenAl&# T ChatGPT
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unng testis One of the first | |5 automatically
proposed. | d
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mathematical

- ﬁ The first cost
function.

model of a
neuron.

ADAUNEby
Widorow & Hoff

Turing Test by Checkers Program by Perceptron by
Alan Turing Arthur Samuel Frank Rosenblat

Electronic Brain by
MccCulloch & Pitts

—
[m Perceptron
cannot

learn XOR.

XOR Problem by
Minsky & Papert

Al Winter (1974-1980) Al Winter (1987-1993)

Foundal‘lon of 5| @ Convolutional neural
graphical networks (CNN)
probabilistic models. used for recognizing
Backpropagation| handwriting.
is

popularized. — T '. 1
AN

Bayesian Networks by N gackpropagation in MLP by LeNet by
Judea Pearl Rumelhart, Hinton, Williams Yann LeCun

'y t 4 Deep learning
& is possible.

-.x l‘

Backpropagation The first convolutional
& automatic neural network (CNN).
differentiation. )

dy Oy Ow,
0z Ow, Oz

Automatic differentiation
by Seppo Linnainmaaf

Soft-margin " DeepBlue beats
SVMis i Kasparov in
introduced. 0k . chess.

~ LSTM for addressing
VW vanishing gradients.

i & =

Deep Boltzman Machine

Support Vector Machines MNIST by DeepBlue by
by S. Vapnik & Cortes NIST IBM

Long Short-Term Memory
(LSTM) by Schmidhuber.

by Ruslan & Hinton

q Almost champion-level
P8 backgammon, using
reinforcement learning.

iy
Dl 0

TD-Gammon by
Gerald Tesauro

ImageNet, a
large-scale
image dataset
is introduced.

IMAGE

ImageNet by
Fei-Fei Li

First significant Word embeddings
results in deep become popular.
learning. t

e'Generallve Adversarial ||& DeepMind it Google Al

Network (GAN) The first program to beat a Pretrained
introduced. professional Go player. language models.

AlphaGo by BERT by
lan Goodfellow DeepMind Google Al

AlexNet by Word2Vec by
Krizhevsky & Hinton Tomas Mikolov

https://zhuanlan.zhihu.com/p/375549477

& DeepMind
Grandmaster level
in Startcraft 11,

AlphaStar by
DeepMind
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https://zhuanlan.zhihu.com/p/375549477

AT &reRIT
0 A TEE= AR

v FSENX (Symbolism) :
- —METIZEENERRIGA
- UERBIEEN. OISR EN R
- EEREE — ERES — MIRTE. KIREE
v EEEN (Connectionism) :
- NFMPEFIRSEEFR
- BRI WS N NEERNEENE S Z I E AR E R
WaE, HHIREES]
v THAEN (Actionism) :
- BFES: "B — 178" BT AEREETTIE
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KR EBERRERA THER. NASMERAAL
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strong

high normal

rainy clouded



AT EBEEN

O:EFEN (Connectionism) : YIUFEZFIR, SSAIMAVER IR,
F ok EF SRR AR A ARG E, S oaEZ L HISEE
ATHERE, WHBHRMNEEEUGNTIARIGEIETTILRS

c Training Set

3
-\~!II
=

C

$H Forward Pass

4
e

5x5 kemel
5x5
kermned
= Relu | i 1024
w neurons
: layer 2/ 5%5 2 u
/ =f ReLu Karnel Max-pooling
| || la’e I layer
* ‘I ;,' Relu Sk
= layer | X
J f 1
| o IR [ kemal o
Conv layer 1 d \/ y / S | of elu

[ \/ = r

l. v i‘

. / T Nl |

Testlng Set I—J Conv layer 2 . —. ’ Z / / — N}
3 L | Conw layer 3 - i

‘ g — Conv layer 4 7 ~d_ "'

. \

— |

Backpropagation

Fully Connected
Layer
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AT &reRIT
Of3HEY (Actionism) : LUSIOR “E1 — fE EbIRGIR
BT ALETA LR,

Environment

Action
a

4 Policy &t
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O3 ATEEE:
v BES5A\XEFHEEBAREE , BHOSHEH, BEREBRCS
BEHEITEN

v RARIATERE, RIS IHERGR AR B 4E—F

v IERARATER, B E T MATEA—HFRRIRIIRR,
EFRMATZEARA—FHEES T

v BRI

OS5 ATERE: EFRERIIREESS
v ITEHAE
v BXREEHE
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ATHEERIT

O & R

B ELEETE, RAEREE. TARERRER?

O B EIRRYEE Siri: BErIa)H,
v FRFTHE? |
v [RESERTESF? |
v [FIREEX AR ? |

O [EEEAs] Wi

“H RN AT HEL LS TR TE REHTITI—RAAMMIBORRERDITA —EHEE

IDNR’DITR?

©® EXMIFH, HENNENEORDITH. 9FNEME: “E AR
BEQRENFTEREFH T —EAM B O RERDITH. XEMN
“fhA]" FERYZ "R _ERNIN AT,
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ATHEERIT
O EEAZRAEEEIRABA T EERA IR
v MR BRI, ERATEREFFISZNINKANAZFAERAL
et WERANABUASBENNERA TSR ATEE, BIE
BAFEATER, BANERERT,; REeATEREAEEY,
BANZEHAFTE.
O It R AFERELISNIA SR T2 LAY
v "B ATERERYLMSERE, MmBRLIEEEZFMtk, 305
ZARALUSHRAY; EEERIRENERR, FEERERIER
BHEFE—F, NRNEF—EHEREFR, MEFe, ReiHe
BIFMRZH—E—EN, BRRAE, BRARIRAER, =M. "

O “F(IARREERRANREDHMLEE, XA LUBIT ASSE TIEA
THE=E"



AT EEERIT
O #128%> (Machine Learning)
v \EBHIEUREFZIEPE S AN EEE AT FXEEREF AN
HEI RIRKRYFTETE
v BHEiESZE, ss=E=IJanN
- BiINEFY:. EBEXERINIETE
- TIEFY: TFmE, BRITEHERX
- FINEFS]: NS o AN RHESIINE
v Z2E559%, TsSEIsH
- [EF (BRE) : FlREENSRRELE. BME3E
> DX (BIRE) | MREBIENREEEE. FFE4-TE
- B2 (ARE) | IR SHKEEIEIEDH. BH5E6E
v MHElE, ZEEED K. KIESnRE. KIYERSE. WML,
IRERIN
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AT &E6eRN
O XREZ> (Deep Learning)
v OREFIE ML SFEIEIA, AR IR AIFEIGE
v RE" BIENX
- REF T EAMRAIMZS
- RES T EHSRANFIE
v REFIEERLIA T WS 52=0H
- NTHREMR)|RER. Z2EUE. SEHNBEERLUK
ENBERECBDRIE IR FSRAAR RS
- MEETEMEERET FI EEAMETCEHRERIREIUEK, FEF
SRR AKNEE T+
- ZKER: B gUE 8%

| REFEY "=ZBX" |, 2018FERIIREE
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ATL&EERIT

O ATEgE. HRFEY. KEFINXEKR:
v mFIR—MENA TSR A
v REFYE SRR E IR
v NBmFINMREFIARATERERIEER

O=&XAH

19507 1960's 1970°s 1980's 1990's 2000's 2010's
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O ATEREENS N A EEUARIERE

O AREAHNEREERIES. k. T, 1S siaxXEsEse, &
=47 N L& BER/RRIN F3% sz 4Tua,
v BAESWHE
v &M
v 1EEIRE!

vV EERG



ATEREETT
O BXANES R
v' Natural Language Processing, {&#RNLP
v FIF BT BRESH TE IR,
v IRBImEULTRERHERARIES, ABRESS AL ERT
AR, REHE “EHee”
v BB AESCIERATERRESAREREH
- SIS0, & i\, 9% 1BX. B, BE
v BRESEES ) e (w0 @ v
> HIEREE. ANHE e mvn ]
- BEfiaE. MEREE ) Ce)) (o o) o)
v/ B, NLPR=ERS AR — |
ETREFINGE T

Embedding
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ATHEERIT

O i+ &ido
v' Computer Vision, EFCV, ALY E =S
"B HRE
v FEEFS
- ANB@Rz. BREZE. BigiRE. BiselFRERS
v HENTETA IR EEZRE T REFIRK
-» Fast RCNN. Faster RCNN. YoloZs

Classification Instance
+ Localization

Object Detection

Classification Segmentation

CAT, DOG, DUCK CAT, DOG, DUCK

FAN J
Y N

Single object Multiple objects
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ATHEERIT

0 EERE
O Automatic Speech Recognition, {&EFRASR, IBEAHNES(EELE
TREBLARESS

Speech U
‘ w @ '“W&*"_' . —
Recognition
one punch man

word embeddings

Speech
wdoyds— TN~ v
one punch man

+ Translation

Speech — '
Recognition <buy ticket>

A T T m——
on March 2nd

"““ *H "“ “ — NA NA NA <LOC>
Recognition NA <TIME> <TIME>

one ticket to Taipei + Slot filling
on March 2nd
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COMPARISON: NLP PRE-TRAINED MODELS
175,000

11,000'7:000

12 18 66 110 110 125 340 340 355 1,500 =y

— e e e e e e e e -

D R TR ST AP S
& o o o€ & & ¢
<

GPT-3: 1750{25%, i)l
45TB, il

%25 A 12005 355T.

Electron Positions

. — — —>
\|\) ple-,)

e

FermiNet: RAITEEEESSE, ERERE

EEE EESR RN

R FRRI SR EIAE!

A Static tactile stimulation B Dynamic tactile stimulation

c Static electrical stimulation D Dynamic current steering
e X X X ¥e) (X ———3-J¢)
000000 009/00
00e000 (eleV /oo e}
000000 o) &—— 1o

SENEEZ Bl SN BRI, FitE
NHIEEARBES IR RIS, FEASSHIRMEZ R
IRHIW. SHIZEFEIIAAR, BINitheesitaA
BN TIXEH,

AlphaFold2: EEMIERILASERIQRE F2is
RS RNFITRIZR AR 3 DEAMIEIREE



AT E&eEN
O ChatGPT

v Z5R% (Hung-yi Lee)
v' https.//speech.ee.ntu.edu.tw/~hylee/ml/2023-spring.php



AT EREET
O AGI
v MIEEESAXEFER. ERARNATESEMABERALE
ge (artificial general intelligence)
1. 58tF>
v INE—ERiER—RIE—FS
2. BB
v BmEFIFEAMEERE, MBETRELYESID ZERIXER,
NEHRFERNITRE, X—EBHIAIESEIARERERIRE,
v Lecun: "BAIWEAASRFINKEBRZANANEIMIZE SIHAZZ AR
HEREERMERIRIVT, MARRMIEIL. EXLRBIWERE
R, AS2HTEERR), FERLIRFKAIGZUH TR, X
ERAIAAETRTEEEHRY (F3) =8, °
3.2HE




AT &E6eRN
0 A TSERRAIT

v INEREES), BRREES

v HEE



AT EEERIT
O ATERIEENRZTZ N KET, HENATEREENET B, REHmE
NEFIBRYSCRREFLE

v BalEW: SERRIETEESE

v BIX#NE8 A Siri. Cortanaf]Alexa

v IREUR: FIRREZIFERESHIERT RS ARBIIAS
Z2AEE
migEH: | S8
R KEITENV SRR Z2 R EE IR ARARTC
BERI: BPREREEEIEIL ERFRPRIEIRZAEIRE
BEET: RIEAMIEFRER. RKEFERRIN
AT : DeepMind EFAIFFARIAIphaGo
v XTRER: EEOSEBIATIETRERITREK

N X X X X
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AT &R
O FEATEREIHAIEX
v F2020%F, FEATERE AR 15001Z27T,
t=Bid 1 5127t
D -EE-;E/\%%_{") ET
v BE. R&. A fUs FEERE. BER

HARIAW A A FEERTW (2009-2019)

14

TR AR

% 23 B FIEENE e ATHERE e KEE =it@ 56
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PythonFF RN ST

O Z2<Python
v B FEMIL: https://www.python.org
v BN RN ETRPYython

O jz17Python
v RZEEL,
- FJHaSITHRRARE, BApythonig<iE
- HIL “>>>" BRFF, BiIAiEGprint("hello world")
v R
- WA, HEEBN “py”
- YRESERE Aprint("hello world"), BISHAEEIET



https://www.python.org/

PythonH&IMEZE
O Pipig<
v ZEEIE<S: pip install [-i 3R] AR
v - 2ER iEEEWNRLET TEIEE
v IBREKRSEZLEE: https://pypi.tuna.tsinghua.edu.cn/simple
v FIBERZLIEE: http://mirrors.aliyun.com/pypi/simple
v SR http://pypi.douban.com/simple

O A FEREINE:

v NumPy, matplotlib, scikit-learn, TensorFlow, Keras
v {ERpiplEe——KEER



PythonFF &M RES

O Br&EER
v pip show B&FR
v 90: pip show numpy

O EzE
v’ pip uninstall @%FR
v' pip uninstall numpy



PythonF&RIH IR

O ERIF AT
v GFRIDE, —REIEAAES. MER. BRNErRRREES
TE, ASRFFRNEE

O PythonsE AAIDE
v IDLE: PythonB%s, j&7print("hello world")
v JupyterLab: EFWebgyPython& i &INE
- THAES . pip install jupyterlab
- IG{TES . jupyter lab
v' PyCharm:
-» N&: https://www,jetbrains.com/pycharm-edu/
v VScode+an<1T (IEEF)
-» N&: https://code.visualstudio.com/download
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O Z2<Python A T e AINEEE L EPython, BB pipIESTE
TEENAE, RFBETE—FRENERTTAIMNE

O Anaconda@—"PythontV&EmkE, 22— HREPython&iThRA, &
&7 conda, PythonZFE180Z /M RIZENREMKIHIN (EE)

O NEgtedl:  https://www.anaconda.com/
O 54%/E: https://mirrors.tuna.tsinghua.edu.cn/
v ==> 15%&4¥ anaconda

==> iﬁfl::% archive

v
v ==> MIZE NOEHMRARTE FE

49/50


https://www.anaconda.com/
https://mirrors.tuna.tsinghua.edu.cn/

B

Cr=k]

O RFEEK

O Pythonf&f}

O ATE=EENT

O PythonIftEZas

O {Rllk: SpocsE—= (DDL: FFEE0UE])
0 {£5%: 8NP AEBCHEN EZ2<PythonifiE
v ¥7% Anaconda + Vscode S A D
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