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A HRHE ), (AR E N —FFE R JIR 2 EEAsdr, 2 e
S, At &b 2BH T PR, &4 9 MHRRENSES], Greg I
MAE G AT TREIN L R oL as 52 ) TARE . WA WERAERZ AT LFE
i, BRI OpenAl WIBREGIIAG AR E>] . AR ESLH M EHFE
SHEHERAR ST AT AT ARG BT B o

(LA — B RIBATAE — S HOR I G, LM HOR7E 2 R Rl N2
PR 2023 4F, GenAl HORDURNIGEEER . BN AW, Ao
FEAN NI A AR, M 7E AR B B 7ESX —4F B —RE bk 2 )
W HOFE AT 7E H# AR RAIER R AL HER, SX— 7R CRE |
B T IR S, (B O, B R AR EE AL R



Wrikhe, RIS A T FOR o, A TAR S B MmN 1. XEEEH
B%AT, SOEFRIRZIRSZ BUE—A> AT SR ML P T R A

A PATR L2, XA EH )G, Bk GenAl, bkt LIM N A
T &, FEl e At A S A, AR 4k 22 AT B A . iX
MENRE, TRERS —AHART, 2N IRE RS ML, #F
TEHE IR0, NZHE R, s e DM, HHEE
&, ST EFseEk.

Bl BXAAS, PAAEEROE VARETEW . RGAIRIRKSS, SR >
LIM F N AR ) Python JFARN Gk 1 &I HORTE T o XA
T LIM SXEh RN VR P T R ) 22 B AR R, A BT ARE 1 GPT 284%
RIS BRFE, IF s ST I RIARAT AR 5 Python RyEBET AT 4%
AREIAERTT S o

HWRLRXAAS, IR L2 L A D ATR -

01. GPT-4 FI ChatGPT HIZEAJREALHE, LA T/ET X

02. WHMADKF X AR R FIFET Python 1HIRE S AN HFERF 4

03. ufa{#i A Python JFA& LT GPT-3.5 APT FI GPT-4 API [ A
B P LA ) S AR T

04. ;ﬁgmiﬁ’ BFESES TR . NRFEAE SR, #ifF. LangChain

~3J o

TRARSEREAR 2, XA EM BRIy 2023 4 8 H. R4 11 H,
OpenAl 273 [ E P RE R, FFRAT PHEPRRE 5. BN CEH O E K
() GPT-4 Turbo FAY, BRI 1 ARG IO, RIS 54 15 fETF
RNGUERIEIT APT. GPTs MRS, HARXAFHEIHRARTL
AEF BEARL T VEAR RS

HARIL AP i B A T BRI, (B T — UL R 45
ARFEFHE, R LA DAORIIE SR B AS I, b 20 )4
ARG R EIE R R BTt fE . R, @ VURIER S, &a
OpenAT [ f I JF R SCRERHEAT BAR BT A SE B

P AP IIR T Z L G BRRPRTTL . BRI EIXR B 7
WK CL B4 T RyINsibl, nRERAiE R aFar O, Al AR IR THI
KENERE, Xes2 MRIFELT .

[FIN XA GBI 2 2, BB SRS Y Combinator MIEREAILEA
(BEHEZE) £ Paul Graham 7EHA NFEE MGG AR K — R CE



—— “Superlinear Returns” CGHEZMERIHR)  ffEXEHIRE], FRATE
22 SRR RN 5 Bl R AE AR R ) . FE AR TR SR A

&0 KR AR TE AN SR & R EIVEIR T
I B PR B IXAS S 2 S A B
SAHCMZ AT (1Y) 5 S T TC 1R R AR AN B HU H A

and am am
Y YA Ay

ISR AN 23 BT, EIERL, N TSR DLSRIAL R R, BISS

JIEAERR, HAXERS. BEERERRAN, XTSRRI A

JEJ:O Kt R ——BEE R R ARON, R 2 e R I SR
Tt

o, PUBIREER HE e Er AL MR, FERMRRS RS
FREN R



. EN
s

B 5

ERAN 5 KJG, ChatGPT miMes5l 7 100 JTHF . XM ST=E T R
FATW R & HAAT . R T N TR R SCARA K OpenAl AP 7E 3 4F
At CuEA:, (HEESE ChatGPT HIREH, &R KM FKIE. ChatGPT
IR RN T IXFE SR E R )1, R0, TR N RAE ARG E
FRARE, ARUCSRNLE ] A,

ZAEK, EARIE SSRGS T KRS, (BEBIET, XA
16 25 PR/ Bk 95 . OpenAT APT % FLRH% ) B2 4 g A6 M i A T %9
e AR LA AR AL T R D AR T 2R TG B (R B R R
LN TR EEANR, FFRA G BRI LTS, 5ths LA B 1 AR 76 170
EEEN PN il

UKt “ RIFIRLRE” fifch “RA” , BEmEE—8. — g

RAEE BRI LEHR L2822 S 9T 1, PR — ST 07 72 4004 28 40 U AN 4 1
R M55 E 8 SRR, 5 BIR MNEEAR _EPRAE a e GPT-4
1 ChatGPT FF AN IR . APiEMW . FEdn iR 7 N T e, JELL
%@%E%ﬁﬁ%@%?ﬁ@ﬁ%ﬁ\ﬁé\ﬁﬁiﬂ%ﬁ0mﬁlﬁ
AP EELLTE NE BB AT I N 2, (HIRA M SR B2 ZE

Python F1i1H. B IEMAIMERE. REIIHFZE DS, BATEEIRS5A]
—HIRZE GPT-4 1 ChatGPT ffa]egas ANLAZ H 5.

HERR 2 58

A PR 207

1k
FORAR R AR A

IR (constant width)



Tk Fr B URIESCH I AS & R Boa e . B
MIEAR B IR AR 545

IFHEE 5% F4K (constant width bold)
RN L% N a2 el H At SOA
W PMAK (constant width italic)

TR N P N B BORR AR B R SCRA S AR B 48 (0 SCAS
Z R RN R B

Z B bR — gL

ZE RN E T E R .

i A AR 7= 5

A PAM https://github. com/malywut/gpt examples F#EFMFTEAIEL (AR
. GRS 2,

2T OB I A BE R RAE X AL B UL F#k: ituring. cn/book/3344. —— i TE

AR BRI R AR o — R, AR AT PLHEA AR AL A 7R ] I 7E
TRARE P BOCRS Ho BRARRAE A TARK — a0, 75 WTEAUE 22 B AT 13k
Bvrel. tean, MASKRIUMUY v BS — MG SR, HE
digr ke 0 Reilly EFHIREOEE N T ZRGVFRT; 51 AP RIS
%E%ﬁﬁ%ﬁ%ﬁﬁﬂ,%%¢ﬁ%%ﬁ@ﬂﬁ%%?%iﬁ$%%g
PRAFHFAT

BAVR A BAH FEA SR ) ERARTE 5| AR AN AR 0 L5l Ui . 51 FH Ui B
—RBEFEE4 . F&. A ISBN, thlin “Developing Apps with
GPT—4 and ChatGPT by Olivier Caelen and Marie—Alice Blete
(0’Reilly). Copyright 2023 Olivier Caelen and Marie—Alice Blete,
978-1-098-15248-2"


https://github.com/malywut/gpt_examples
http://ituring.cn/book/3344

MR H COXTARBS = 1 B V] ye Yo fRiE g
permissions@oreilly. com S5FEATEER.

0’Reilly fEZR%3JFH (0'Reilly Online
Learning)

40 Z4K, 0'Reilly Media /7 THRAEHARFFE ML IEF I K00 AR DL

fite, SRIEBIARZ o~ SR

TATIHE XA & A n RS, a3 SCEAMIBRAT

TELR2E S B0 BAT AR A A5 . 0’ Reilly fELR2 TP GikIRAEMS 4%
TV IRV RAE . IRA 28 E . X ERGEWIEMIE, L& 0 Reilly
il 200 %X SCH AR ORI B SR VIR . T 215 8, 1517
B https://www. oreilly. com.

Bk R EA
TEHERT AR A5 B VT A R i) R 4 A AL o
5%
0’ Reilly Media, Inc.
1005 Gravenstein Highway North
Sebastopol, CA 95472
[
AT PRI X P BT TR R 2 SR KR C M 807 = (100035)
BSERF AR B (bx) ARAF

B https://oreil. 1y/devAppsGPT, & FHH% .
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3 IRIIRIES] ituring. cn/book/3344 TEE AR, —RETE

XF T AR I PEIR AR 8] J, 18 3% H - B A 3]

errata@oreilly. com. cno

FWURES O Reilly EBAEIERS(ZE, #5970 LT M5
https://www. oreilly. com.

FATE LinkedIn BIHBIEUIR: https://linkedin. com/company/oreilly-

media.
TBRVERANTR Twitter 3h4S: https://twitter. com/oreillymedia.

AT YouTube #iATHuHELUT R: https://youtube. com/oreillymedias

B

R R E s N TR GEEEE — AR BEAT 2 AR AT
BURAS R O’ Reilly HIPAgG THISCE. EWAHHRRL, Flk
Corbin Collins. Nicole Butterfield. Clare Laylock. Suzanne Huston
A Audrey Doyle,

AP EE T2 MM HER AN, A1esh KER R T E i xR
. JFE T Tom Taulli. Lucas Soares fll Leonie Monigattio

JEH R IRATTAE Worldline HJIRJSF7> %) ChatGPT 1 OpenAl JRZSHIN,
figd, WEGHIRNTZ 5K B IEERTT 8. R/ Liyun He Guelton.
Guillaume Coter. Luxin Zhang Fll Patrik De Boe. [EFEEGHH Worldline
] Developer Advocate H|PANM—TFUGHLL T HISCRERIE0N, 4 Bl B

Jean-Francois James F Fanilo Andrianasolo.

5, B A ZANAEBRANTRIEAL A ChatGPT B8] By 45 1 R T O A B
it IEDRATNLE, FRATIA BEAE U0 b J A TR Y HE RS 45
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%1 & ¥iH GPT-4 M ChatGPT

MEIXFE— AT XA R, RAT DU AR — R P 5 1
FANZE.. A BRI ? /R LLEE AT AR N R T ? X IE 2
OpenAl 2 FyRt 5, ‘ehdad 2 GPT A& & 4E 5 NG RE
J1o YTENANTEEE (artificial intelligence, AI) Qﬁiﬁﬁ’]%%}iﬁk%,
GPT-4 FHAth GPT BAALEET KREBHIR NI RESHEE © (large
langlélgge model, LIM) , ‘EATREHS CLAEH & I AERA ML U0 A AR sl N 28T 152
HISCA

Veim s B midk “Amim 7 . fEATT, BEMEEMR. ——gE

IXEe AT B R G R ANE ST, £5 7 OpenAl UM, FFk
NGB LA HBRIES A (natural language processing, NLP)

FiRAI N T, A3 H PL—Fh 8 2 L AEAE T RFZD /it A 1 77 B AR RAT]
PRG3R o AN ST A B MR TR SR AT R P S R R 48, BB R4
MURR 2 ST WA AN AL 2 T B, GPT-4 Al ChatGPT 3797 17 —R1, ik
MNTE W—A> 783 1 BE 14 1) 2 tH 5

GPT-4 FlI ChatGPT FHireft4? AFER HIFRIRNIRTT XL AT FRA R
A, GEYRAISCHEEREYE . W TR SR B SR AR, R AR TN — AR
PLLLM IR SRR FT R R s i S ad .

1.1 LLM ik

AL GPT-4 A1 ChatGPT K JEDIFEM)FERIARER . FRATTE 7675 Bh R
B E SR NLP $9R. Transformer ZEMJHIVER, ULA GPT #EAY
HH bR AL AT TR L R

1.1.1 J|WRIESHEAM NLP HJER

YEN LIM, GPT-4 F1 ChatGPT & NLP AWl iRk AY, NLP 2HL
SRR T BER — A>Tl . ZEIRABTF GPT-4 1 ChatGPT Z A,
HWE T NLP S HAH =40 .



AT TAFRE S, B —A5E X2 sl CfopItiR, Bl AT 230t
FHLASG, EREWIUTER FHENSSE GEA B E AR . RIERXE
S, ERFIERTUBAY AT B0%,  Hean S8 AR e B R A 58 368 T 55
TR BRSSPI A2 TR R g8 MR BB, X7
Fr, THENULF 75 28 BE A e 58 UAH RAE S5

P22 3] (machine learning, ML) J& AT fI—/ANF4%. 76 ML 1, AT
ANAEEESLI AT KRG REN . M, TATKEIF K&, i
ARG ReNGEN NI EH O . BN 20 D 50 FATFEEHEAT ML BFS
Pk, MMIBLERS i3 T2 ML &k,

FiXee ML Byhdr, WE% 3] (deep learning, DL) Bk &5 7T 2
KyE. DL & ML B— D37, T RME s RIEE . Xk
FRANNTHEZEML (artificial neural network) o ‘EAITA] LLASEE K& [
Hg, FHAEEG IR EE A A NLP 4155 BRI H .

GPT-4 A1 ChatGPT Z&T—FpirE K& M54, B Transformer.
Transformer FRARFIEEHL—HF, ©IRJER)F BRI 7, PAEE R
R AEETR R RS BAN, e n] LR g A) - A ) BRI A B
YR, Xf# Transformer {EiE 5B, 08 [A &A1 SCAAE SRS 1 EE
WA B 1-1 B T U EARIEZEFILR,



B 1-1: M AI 3| Transformer HIBEFARES

NLP J& Al WJ—NFA00, LyET T ENEE AT . MR A il N2
=, IR NLP @ 3T ML Bk, NLP U Hbr ikt EyLaeas b3 5
IRIBE S WA . XNHEWRE NEZAES, WA,

ARG R

R N SCRIFATIE IR o X IAT S5 BRI B A A0 £ 732K
bedn, 2o w8 G I Aok 1R o LA S R L. LT R
B o010 113 R V7 R R e S S 1 BT R 0 S/ B AN 1 S e a1
(S R 82 11 S 707 31 £ S

H sl



R SCA MBS BahBE R — e S . HER, XRMEFATUE
FRHACRS M — R BEHIE 5 B — MR P BB S, EEiAL Python
IR Crte

7] 7 [ 5

MRPELE & ) SCAS (R 2 ) . be i, fEZRE AR P sl a] DIE AT NLP A8
IR o F P2 B s Win) @ 2 n] DAE R NLP AR [a] 2 22 A2 5 T i
2 F Y )

AL R
AR E MO (FRAIRRIA 2D A s BT FLMISC A SO

250 F prompt —idl, ARG —RA “HIRIA” XA, L)?ﬁ“éik?ﬂ'bﬁﬁh/ﬁii prompt HEA]
DL —ANd], a2 —ANEEZ A+ . T prompt engineering, AR “FenITiE” XA
ik, ——

WRETATIAR, LIM 2 il B 5E U AT S5 1 —28 ML AR, LIM fih &AL
REMGALPE . MRREFIZERNRIE S, MmEm AN ERCE . A T EIX—
R LLM 240 b R SO s ot T S B b AT I 4%, MM 22 S A) 7
B Z B RO R o IXANE )RR ] DU H A M B YR, SRE4ERE
By Reddit. Wt EJiAR, EEHBEMNAL ., 1E4 EHNSCARKE M
T, XA EREMAS LM gete Tl A n] fe I Ja 2 58], T AR Ak
SN & X EIN . T 2023 4F K AR — L IARIE = B HER B
K, HHEOLAEKE A kT TR, FIEA 1] BLE AT K2 H
NLP 1145, WsCARZE. BEIPE. M @iRZ&%. GPT-4 1 ChatGPT &7E
WA AT R AR LM,

LM sl LB 2 LR "eaa TR PRESEMA, W ngram &
Mo mrgram FRYE {5 RS AR S8 1 P9 ] P00 &) 5~ ) R — AN,
O 55 SR AE N R SCAS o K T Y ] B A R e A . R ARIX R
AL T AHMET S, (B2 pgram BREHERE LR SCRUEVE T AN R
B, OB I AR AN BT SO

N TR mgram BAEIPERE, AMTSIN T BRI S B, AEETEER
AR 2% (recurrent neural network, RNN) FIHEEHACIZ (long
short—term memory, LSTM) W2&%. &5 n-gram FEAYAHEL, XLLHEAYRENS 2~
ABEKPIFS), 3 HEes it RS0, BB R &2 1 1
CERATIR R A . RGNk, EARKI— Bt (A B, X B A AT R i = RN
17, DRIUCAE 5 sh B PR SEAE 55 Hhal 2 fd A



1.1.2 ¥f# Transformer ZEH) K HAE LIM FHII/EH

Transformer ZEMJMIEAE T NLP Aidsk, 1XFEE K NEREW A Jh ik
ZHTH) NLP BB (4 RNND 778 H— O8Il @l ARMEAL B KSR T 71 5
OEH B, )i, RNN A KA AR S 5 R (i
i RAEER “RMEMER SR ), Transformer NI £ & AL FEAN
Ymtd LR S RE

R A A% O S RIE R AIHUE], X0 — AN i SR R RIHL] . A
AR SRS RPN RIS B, R AR S5 R 2B R OGTE
EAHIC I o A8 MR A B R 102 2 TUEE AL P SR Rk,
EAEE HIAE LM . Transformer HERJT V2 AHH 738 X R JIBLELAN
BRI

A2 A R340 Bl AR AL 5 i A\ SCAS YA TR 205 B Y SO R R — ] [
FRIE. EAE R I, BESRASCR P A B, R Ron T
IR — AN P AT FARSRAE TR I 22 AN BB Y

N T U — 5, ARFRATA— N8 R A R AL S A . R SO
RIXFE—PIER)T: Alice enjoyed the sunny weather in Brussels
(Alice 1REATEZE/RFHYEHIERI RS » WRBEESEEE, B4
i AN ZSE: Alice a profité du temps ensoleillé & Bruxelless
TEXAME T, ARIRATEE TAE BT ensoleillé, B REJE At
sunny. X FIXNFUNALSS, A& R IR 5 Ry ESOE B1E sunny Al
weather, PNEAIHS ensoleille K. B JSVEX A, 2 XiE
B IS B TR A 713X — 3 AR ER B PR ES Wl 1-2 B
7INo

Bl 1-2: A ERBBERAGERA A GEEAT) B
%, U A GEBGT) HHF A8



H RS IHLH 2 fE R RERS SCTE A N SUR AN R &R 7)o HARE] NLP 43
S, B R IO LR AR RE S PP Ak A A A REAS TR AR BE T A 1A )
Yo AR BENS S 4 s PR AR 2R 2 TR )R &R JFIRIEI A SCA T 2
AR TR

KE—NHBARTIH T, ERELLNA]F: Alice received praise from
her colleagues (Alice ZRFFHNHEY) o BEBEEKE MG her XA
FIA M E R, BEFEE VIS A7 R R A E A E, REBTE
XA E TS her fHIRHJHIR. EAREIA, BIEEJIVH]SE R
Alice Ml colleagues IXPRANHLIA.. UIRTATIA, HIEREJIHLHIH B AR
PEIX L BE M T . FEAR R, ATREH I — AN 2 Alice’ s
colleagues, WK 1-3 Fi7N.

K 1-3: BIEEAIVHEMERM S Alice’s colleagues BLAHIR

5 RNN AN[F], Transformer ZEHEAG 5T IFATHRIMN S . XEKE
Transformer ZEMJT] LA[FIAF b B 5 N ST 2343, e 7 A2
IXAEAOT DA v SR EE AN 2R B, RO AL [P AN [R]85 43 ] BLIFAT L
1B, T RIERFET— P IR5E K. 3&T Transformer 844 B B 4 1)
ITAbEERE )1 5 E TR A BB JG (graphics processing unit, GPU) [FJZEH5E
FX2E, FEETHTRE A Z N EAES . BT s E R IRAT R R KR
THERE T, GPU dEW &S H T MIZ TR T Transformer ZERJFIFETY,
TEAF b I — 3t R A B E AL 22 SR RE e 70 KB 25 DIl iy, M N
K OLIM &F T8



Transformer ZEMJH KB A A G R Ashish Vaswani ZEAFE 2017 £/
W “Attention Ts All You Need” HiRH, &mWIH TFHIZEIFHIHIME
%%, WIHLESEHPRATSS . #niER) Transformer ZEFAE AT EHM: iS4
ARG RS, P AR O = I o gt as AT 55 A2 AL B N SCAR,
WA MMERRME, FFAEREE X IAEIR, FRANEKRA (embedding)
A A FH X AR ACKRAE R — M, b an® i g R el B0 AR . XA
H A RO AERE T dhSE S .

AR AT Z% Transformer (Generative Pre—trained Transformer,
GPT) s&—HT Transformer ZEMJIIRELAL, L 71H]H I 45 224 1 it
. 12 GPT o, AfFEYwiZs, Ko aud A ks INLH kB A
MBS AE RN . WL, GPT A ARH AL 25 PN ST B v = JIALHI R
PR T SO R R AT 45 B . VEVER, BERT 2 HAh— 20 B &0 1)
B IE T 25 585y, EHARFAW LX B, K 1-4 BT NLP #R
T AR IR

& 1-4: NLP #iRM mgram 3 LLM HJJEAD

1.1.3 f#% GPT MHEIRIFRICH A TR 25 IR

GPT MM B — B mim E NN, SR AR —BOCARE N . XA
FEWEFR NI E . 28610k Ui, #7811 LL& The weather is nice
today, so I decided to (B RRAIRLF, FrLAFkzE) , AR A% H )
AJBER go for a walk (EHUP) o IRATEEAEZNIE GPT ARAY & nfry 4R 45 4
AN FoR R M s SO . IEUREE B, X B — R ) 8,

2 GPT BB — BN 2 G, B E R AYR Bbsic (token) .
IXEEPRICAC R HA] . BRI — 39 SR ER AT S . bean, AR E 5
Srf, oAl a] DA Y43 [The, wea, ther, is, nice, today,,, so,
I, de, ci, ded, to] »

JUFEEE SHAARECH B S ia 4. #kEARFISCHR i I, GPT-4
(I B ATT ] 3, AL ARAT ARG GPT-3 (15317 8% .

SPITE, OpenAl TEHME FIREET GPT-4 MI4Minss. ——iHE



FARARC 51K I — &L N2, M TIIEA, 100 MhRid
KT 75 ANBid,

KA TIESEIHLHIA Transformer 284y, LLM BERSERAAALBEARIC IFAERR
EATZ A )58 5 SR os i B #8465 3. Transformer ZF{EREIAY AEHE =2
HuAR T SO TR R SR B AR B B TR 3L

N T AERHE AT, LIM AR $EHE 18 1 B R Sl i A ] e B B R — A4
Frice OpenAl JTR THAERAN GPT-4, [ FCHH KNS5 8192 A
FRICAT 32 768 MR 4. S ATIEREIRIRE, HAa TR SN
Transformer ZEFJfH15 LLM Bew8ds bR SCAE N — P BAECRE R, BT
R, BERUCHEEANETE ) G S0 Be— MR E, ARG IR AR B
S ARCAE AP S — M rid. ZERTE BB, “ASRRAIRE,
Frbldkike” 2 JE, F—MEEfsidel el %7 .

NEE, ABTPIEE TN A 2023 4E 11 3 19 HY2023 4 12 H 2 H, 7ERG—
Y, JEEAHZE-VEU . BE 2023 £ 11 H T, OpenAl Cieft 6 A~ GPT-4 #AL,

5 gpt—-4-1106-preview. gpt—4-vision—-preview. gpt—4. gpt—4-32k. gpt—-4-0613. gpt-—
4-32k-0613, HH gpt-4-1106-preview M EFXEADEME 16 385 Mrid. —F&E

B PRER IR, HIE B NN “HSRRARE, FrlAiRE
R, ZHEIPRIESC “ X7 gENnBE G . XA RS - HE
2, HERM BT “SRRAURM, Bl dve Kaeb. 7
AR T LIM 2 ) MRS SOR B 1 A 5T m] RE H LA R
HRES . B 1-5 JBoR TiXAN L



B 1-5: BAfricibescAs, BATRERIZMAR

1.2 GPT #&AIfajsk: M GPT-1 3] GPT-4
AT A OpenAl B GPT AEAYM GPT-1 3| GPT-4 WAL JJIFE,

1.2.1 GPT-1
2018 fE4EH, FLFE Transformer ZRMJHEA:— )5, OpenAl KR | —Fs M

N “Improving Language Understanding by Generative Pre-Training”
MRS, fE# 2 Alec Radford SFN. XWX A T GPT, AN
GPT-1,

7E GPT-1 HPLZ AT, MEETERE NLP #2415 B 5 1222 ) i s % 2
Mo XMEEARMMEH KBTI CESE. ISR IHES NE, Hiz
FEXT A B B SCAREAT 4338, PIW S BOR R AR I8 2 JH IR . — i LAY
RME AR W EET A F R0 I SCA R BRI B U 3 2, SR, IX
EEAKECRIF GBS, X —FRRH 7 W22, KN
A IR RIS, MEEKHRAE S



FEWRICH, GPT-1 FMEHERE T —MoFr el ig, Hdgl N 7 EiREr
WGP 3R XTI RA T E DR . M, AT A Rk T
TR —"Mrid. HT KA 7T AIATALR) Transformer 284, Tl 42 1R
e REHHE BT . ST, GPT-1 Bi{FH T BookCorpus #{
s ZEIRELEZ 11 000 AR HAREFHISCA . BookCorpus 4] H
Yukun Zhu 2 AFE 2015 “ERJL T “Aligning Books and Movies:
Towards Story—like Visual Explanations by Watching Movies and
Reading Books” Hiza i, FFild 262 KM M iidett, SR, R
L) IE AW S CASBE AT 1A

MR, GPT-1 L FPEEA (R SRR AR S5 AT R AETC B 2 ]
BrBL AR AR ] BookCorpus B S - N SCAS A (1) K —ANa] . 2R,
GPT-1 JE/MER, "ERIEAEANALTFOR IO AT E I MES . L, A
AT RORAE NS AN 7 P IR, ARBAE — /N> T B brid 8 b
BEATHIOM,  AITIIE MR 2 1) B ARAEST . bLln, ARSI M & 70 2R AE 55,
A RE AL —/NER > TR C I SCAOR B B EEr I gR i, DA R B A
FEIOHERR L . X R AR RLAE A IR I B ZRB BEI 13 I S HUAS 2MB 2L
T BE i 1 3 W B A FRAE 55

RE ARG, 2 GPT-1 AN/ D& Fabmic MR T RO G, B8
i TR A NLP T4, GPT-1 MIZEMI B — Mg (5EG
Transformer ZEMJHHIMEIGERIEAD , BAF 117 35 fEAEAD
GPT AEAY, T AT KA T IE . JE42R0 GPT AERYAd FH 5 K A%k
PREEME Z IS4, HEIFHAAH T Transformer ZEA4 119 77,

1.2.2 GPT-2

2019 4E¥], OpenAl #2£H 7T GPT-2. X4 GPT-1 MI— MY BWA, HSH
) 10 5. XNFRARSEEN
11 H, OpenAl KAT T 5e%ER i)

=AY GREHEERE K22 GPT-1 1Y
15 12, WX AA 40 GB. 2019 4F
GPT-2 fE7,

GPT-2 ZATFal I, v PAM Hugging Face BY GitHub F#k.
GPT-2 X8, fFHE RIIEIEEINZ T RIE ST DL EE S AT

ESALERE D), JHFEHRAF RS TBBOAEA., EERY, FRIE
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PR LLE B Hugging Face B¢ GitHub Tk GPT-2 #ifld, {HIGvkLiE
i APT fEHE.



H1F OpenAT FRALHIVF SR AW R, [AAFSIRAESS 52 B 1 41
Ro B RBCHIESIR, §AE OpenAl HIELCRS. AFIGHE
ZLLN JUA ey B B AR

InstructGPT

XA R 5 A DL BT 2 B ORI AT S5 text—ada—001 B H
RE AL F ] B SCARRNEAT S5, (HEWZ GPT-3 R4 L. ks fH
HAFEA, text—babbage-001 FEAIFN text—curie—001 FEAYFH MR K —
W, HME F 5. text-davinci—003 FEBIA] DL H AT BT SCA KN4 1F
%, {AEE GPT-3 R4 2 i 5 5.

2% 2023 4F 11 A THMEE, InstructGPT RFIELE 2024 4 1 H 4 OB NR
M gpt—3.5-turbo-instruct A, —iFHIE

ChatGPT

ChatGPT BB E gpt-3. 5-turbo. {EA—IIREAL, AL
$5— RIN RN, JFERARBIHI BRI . BAR ept=3. 5-
turbo (VA 0B AEMEAT 2RO, AEE AT P T B X 1 BT
%, fEHEATESH, gpt-3. 5-turbo MIMEAES text—davinci—-003 14,
T gpt-3.5-turbo A HA text-davinci-003 fI+4r2— 3, MiH.
P PEREAE 2, DR BB B R IEAT B84 E 55 . gpt—3. 5—turbo
R T SCE FUR/NA 4000 AMFRiC, X bR & AT ELBIZ) 4000 A
FRICAENHI N . OpenAl B 1 57— M, 4474 gpt-3. 5—turbo—16k.
g%ﬁ?ﬁ@WQWﬁBﬂﬂmﬁ@mﬁ%m%,@LTY@Dﬁ$%E

)4 .

SEAE 2023 4 11 ATH, MERAN text-davinci-003 &2 TARIE 0.0200 257G,
gpt=3. 5-turbo-0613 MHMF AT MASRIL 0.0030 Fit + FTthtrid 0.0040 5
Jho —WEHTE

GPT-4

XIEie 4 A1k OpenAl KAGHIERIIMER,, T8 2 B SCARF G
ZRSERE LT T, R EREEF2aIR. GPT-4 REs kil
TEE L HARE SR IR A . B TR B S, A
A A I ERAYE . OpenAT $2At T GPT-4 47 4. gpt—4 M EF T
&R/ 8192 MRid, gpt—4-32k [ ETFCE AR 32 768 Mk
t. 32 768 MRICKLZIM YT 24 576 ANFIERIE, BIKY 40 T LT
Lo



YIZE 2023 4 11 HFA, OpenAl R4 6 A GPT-4 %, HE gpt—4-1106-preview.
gpt—4-vision—preview. gpt—-4. gpt—-4-32k. gpt-4-0613. gpt-4-32k-0613, —FHE

Toi A GPT-3.5 Turbo &A% GPT-4, #BIEFFELTEH. M4IRF| gpt-3.5-
turbo. gpt—3.5-turbo—16k. gpt—4 Fl gpt—4-32k I}, FRATIE /S IX LLfE
R AS °.

DA 2023 4E 11 A FA, SCHRBIEIARACERE gpt-3. 5-turbo-1106. gpt-3.5-
turbo-0613. gpt—-4-1106-preview. gpt—4-32k-0613., —FFHF

FRN BT A LM WA EA RiFia e A el g, DUELE R R T
FAFRE . M TIFRN R, W R A — R 2 [ R A2, IF
HEFXTFEF 5 AN 25 BRI TR, A IR R A5 2R A5 R R AR A
Mo N, OpenAl AL T IX SR ERASIBIRA ., FERNBEE AP
B, F IR T 1 S TR R B 79 3l & gpt—3. 5-turbo—-0613. gpt-3.5-
turbo—16k-0613. gpt-4-0613 F1 gpt-4-32k-0613.

IEWE 1 FRTR, OpenAT @UUEH InstructGPT RFUMIA IR H
GPT-3 A, iXULEAUIIRAE APT DA davinci. curie. babbage
ada A FREEME. BT IXEHRATTREZS HATRE. R A A 3 S A
%, BATEWAE RN EHEE ., AT, BT XA A LA AT PLEE
SR B AT RO AR, RSk e IR T . AR B S iz
i, gpenAI CEAG T 2024 L4t GPT-3.5 Turbo A1 GPT-4 HIfMIALY

P
He o

6% % 2023 4 11 H FH), GPT-3.5 MAThARC 524 TFA, GPT-4 14 Thh T idit Bids b PR IF
) —

1 BAYEE) SFT FBAAELN SFT M35, ZEMNEA
2k RLHF BB, o] bli@Eit API DL davinci-instruct-beta [{]4%
FrAd A

2.3 7E OpenAl Playground H{#H GPT
A

OpenAl Playground & —/NET Web [{PE& . MRATCUE S EEEMNR
OpenAl $EALAIESHEM, MILA9 5119 . £ OpenAl Playground F,
PRA] DAdm S $eoRia], EEFARAL, R BB B r o A



OpenAl #EALAYEF LLM fEHFEAESS LR DL, OpenAl Playground ;&4
FERIEZ.

PL R A&V A OpenAl Playground HIEE,

01.
02.

03.

Uil OpenAl £, REHIXFEDT Developers — Overviews
mRIREE WA — MK P ERES, R A LR Log in. W
RILEA OpenAl K7, ASA/RTE QK 4 e Playground
1 OpenAl HIKERTDhEE. 1WEER, HT Playground A1 APT &Y 9%
1, DRI ARAE R MK P B 75 EE SR S 7 =

)G, VRBAEMN TR TEE 2N Playground HIER:. .18k
B, NIZEERIE 2-2 FasiiN g,

ChatGPT Plus &I 5 API Bt Playground JFoox. WIHRARE

ChatGPT Plus H 7, IRANFR B AT A RefdH APT A1
Playground.



& 2-2: OpenAl Playground #MEiEs R 5’

TopenAl Playground £ 2023 4 11 H 7 Hf OpenAl HEIFREKSEOEHIRA. &I
AR S K 2-2 FPRIAAAEZES, &R e, ——13FEF

R EESALHTRMABEE. MEEHEESE, B Submit 4L
ARt . R 2-2 FiRiRBlt, A9 EHE “As Descartes said,
I think therefore” CIEWI®-RJLATHL, FEHD , A58 E Submit %
B, RERIFH “T am”  (FRAE) #hA T SUA.



B Submit FZEHN, OpenAl ARSI KB . A&
M SR R EZE L. AN S, BAZN 0.0002 £
TG

G e FRAA MG VF 2 T, FATIRATT 4G, £ Submit FZHIA M
e, FEERTRRICoy A, TR RS AR SO . AR,
CRMIER “T am” o T AZEPERILH GERTASEY B, T E
B IR ER B SCA . fAE G 2 P gl (EER Ry © , BEx%
Hid 2 30 RABPrAIER. R, —BEBEAPI SR, IRy Lol T
SRR JE R A St I 37 3K

A 00 3 T T AR 4 455 S T AT P I R TR AR O ) A b v L. BRATIAE I R R
Horp BB I, 5 SO S AR AR A N LSRR
AL EEFRRC D) o ARANEEGABZN, Al R a IR

(BRINIETD b1 gw%E .

AR AR AR Db i VI AR S, T RESTE 2024 F 1
ER RN

WHTFT N, B SHRILE Playground HIAMNEAR I T2 A1 P BN .

Kl 2-3 JEon TAEMN B T E Playground A7l Ftim A2 & R4t
i (FEEIHFARIE N B) o fEIXE, JRATUERIIR REmAiT AT,
., fEE 2-3 H, BATESREMON D EX A BT . JATEERE
R%ﬁﬁ,#%ﬁﬁ@%@%oﬁﬁﬁﬁ%ﬁ%@ﬁ%i&%ﬁﬁﬁ%ﬁ
I .

IR 5 R xiE, VR PARR S Add message (ZERIWFRICH F)
EINTHE, RJEHE Submit %40 (EEEFAREHN G) o A LAEA M E
R (FEEIFARE N B, XHEAEH GPT-4. 1R, JHIEFra s
Frf *%ﬁ?%ﬁﬁfﬁﬁo tbtm, WA GPT-4 A1 GPT-3.5 Turbo 7EWIREL T
A H °,

84 % 2023 4 11 A FAHJ, OpenAl Playground iR AT FFEA4LHE ept-3. 5-turbo.
gpt—3. 5—turbo-0301. gpt—3. 5-turbo—0613. gpt-3. 5-turbo-1106. gpt—-3. 5-turbo—16k.
gpt—3. 5-turbo—16k-0613, —— &%



& 2-3: OpenAl Playground B RAEITFHIFH

Playground i&fgft 1 gmAis. Kl 2-4 P, EXMET, Rt
—OK (EEEITPRR LY D RS EEEPRRCNY D, BANRG 2
BOCA . (2K 2-4 Fosifl 5, JAIGH 17— B — M ERE 7 EE
TRATHISCAS o RIS, ARG SCAR A B £ A SO — LKA %
L. ARUER], 4R (EETRRCHN K fFEHE2.

& 2-4: OpenAl Playground #wiBAR. F I

f£ Playground FUHIAUA M. BN RIAIZR T HREA M his & (£
FhRCN L) o EIRCAE BN, XRIRIEFE LM K5, % Fhdis



b ] PR OB e T T OBt . FERR R R TR S8, i
e (FERIFERCAN W, TR SRR N, RATR ST ikt
iﬁoﬁﬁ%ﬁwmﬁﬁEMIWE@m,ﬁm%ﬁ%ﬁgmﬁ%ﬁﬁ
SR T — MR T F R (EEA DN N A 4 4L
(EE 22 oh, BMIMER LM SRAM AT, (R i Y i,
R ATLEB AP 5. [ 275 S £ B ATLL T A LA

JJ o



& 2-5: MRIE] LAHAT K AR

MNER, TRIAMYE X T Heonial, dE X7 FmAme—iEm, g
1 “Grammatical Standard English” GEEMMERIZEIE) , BARE
EXEOTERE 2-6 FialIiEsi.

K 2-6: Wik Grammatical Standard English HJ3ZE7iE 251

R HEd Submit $#%H, WAMRBERILLTIER:  “She did not go to
the market” (WA 2T3%) BT UL T RFERFB$ERIE AT,
HRIRNAZAECEAT UM &G SR AT A8, OpenAT A RIFMES TR 158
BRI, FER OpenAl M%) Examples TL[f.

fEE 2-4 ) “Load a preset” THFIRFZANIZ Save %4l (FEEH
Frich 00 o MRE—TF, RO NESE X TAEMERNERRIE, Mk T
P K %, FHABELUETE Playground TS EAT. Save #%41
FITIRe 2 Playground WY HPRSIRAZ N —DTRIRES . ARTT LN TiA
WREMAFFRINHBEE . — AR, METIRES S B IAE “Load a
preset” NHF|FRH,

Save FZH A View code ¥4 (FEEIHHRIC A P) o Bt [ 1E
Playground " EZIBATMHAACAIHIBIAS . /KA LLE SR Python. Node. js
8¢ cURL {03, DMEFE Linux & E#EE OpenAl @RS ARCH . U
HH Python fUhE45 e/~ “As Descartes said, I think
therefore” , HSAFATEAFEILL R4

import openai
openai.api key = os.getenv ("OPENAI API KEY")
response = openai.Completion.create (
model="text-davinci-003",
prompt="As Descartes said, I think therefore",
temperature=0.7,
max tokens=3,
top_p=1,




frequency penalty=0,
presence penalty=0,

)

IAEARNIZ T i 1 e[ e A dmhS 5 L T Playground Rl
OpenAl FAIESEM, 1Kk, BRIV WA SRECFE . OpenAl AR5 HY
APT %%,

2.4 JFis{EHR OpenAl Python JE

A E S HWAE—ANY Python BIARHER APT %4, FFRE/mWf
i OpenAT APT HEATH — kIR .

OpenAl ¥4 GPT-4 F1 ChatGPT {EAMRSSHEML. XEMREH P LIEEFZ VA
FERACHY, WIGIEAE EH OIS 28 FigATiX LM . OpenAl 7 3% 35 Fig
ITHAER, R PG OpenAl WK A1 APT %54H, mitn] DL IX B ps

I
i,

FEPATLL N DIRZ AT, TS RIRE K OpenAl TK/7

2.4.1 OpenAl U5RIAXFRAD API #K4H
OpenAl BLRAURMIIA APT 5494 B I HLARSS . b B BN 32

o IR TR APT J5iBIALH];
o TR APT A SR T oeEE, H T3

TR ZRAAT BB P A BEAE N I REFP R OpenAT 55

FORHCEEH, ViR OpenAl HISP& M. BHHA LAKIKF %, A
Jaik$ “View API keys” (&AF API ¥4 , il 2-7 Fims.



K 2-7: 7& OpenAl XHEHIEHEEF API %H
#EN APT Z4HVIH fG, 158 “Create new secret key” (f&#H=
) FHEHIEH, ZFHELL sk- k) —K 757,

HZEREEY, POVEERSIREK . mEHEHE
K, ATRER FEALERH] .



—HIRG VEY], RPNV E . KRR, RN I RE R A
RESEAN RS HHE NMUL RGO MEA e LR I BAR U i

$tF Linux 8% macOS:

# BWENAT R E OPENAT_API_KEY
export OPENAI API KEY=sk-(...)

# REREGRE T ARLE

echo SOPENAI API KEY

X1 Windows:

# BENATRIAMIREALE OPENAT_API_KEY
set OPENAT APT KEY=sk-(...)

# RERRRE TR

echo %OPENAT APT KEYS

PLEARI B R E — IR R, FEA2 A A — shell 2183
HAmBEFE A . Linux PG DLE 2B IXBACEAS IR . bashre W AF
o X ARVFEFTE R shell &GP RNZHIRALE, 498, H2EEH
5 B A LA G AR AL S X iy 24T

BLE Windows 11 HHZK ATNIIECE OA SRR &, 15 [EM 1% T Windows B AN
R 8, DIFTHEITHE O, ki@ O, #A sysdm cpl PLFTH “RGE

7 AR . B R ENiR, BEERTE NIRRT . I
wHH, RATDMER OpenAl BRI — N AR &,

OpenAl #2fit 70T APT Z8HZ VRN UL, F LWk _E
“Best Practices for API Key Safety” .

WA CEHE 17558, ErHMER OpenAl APT 4REH—A Hello World 7
WIFEE T .

2.4.2 Hello World ~HIFERF

AR OpenAT Python FEH A% SAMS. RATNE A Hello
World /~BIFEFFF4A, LLT f# OpenAl WiA[HRHEARS .

i pip %%& Python J%:




9

pip install openai

M X AT RS %25 1052 OpenAl TR Python FE (1.6.1) , IX
E5ARBEERRA (0.28. 1) AN MR AR 225 A 5 4E 1)
WA, TEEHAAIS: pip install openai==0.28.1; {HAEIR
ﬁﬁé%%ﬁﬁﬁ\gﬁiﬁ@i%@m’ BATH D E X E 7 3R
— F

Bk, 7F Python Wi/ OpenAl API:

import openai
# M OpenAI HJ ChatCompletion fi sl

response = openai.ChatCompletion.create (
model="gpt-3.5-turbo",
messages=[{"role": "user", "content": "Hello World!"}],

)
# SR N

print (response["choices"] [0] ["message"] ["content"])

TRRER B LA b

Hello there! How may I assist you today?

A8 URMINIMER OpenAT Python FE4mS 12— RS
EFRATTR VRGN 1 i an el 4 FHIX AN R

OpenAT Python FEILFEME | —Aar AT SEHIRE . E& 0 HHialT
PA AR R 54T 2 AT Hello World s<falfs A A :

openai api chat completions.create -m gpt-3.5-turbo \
-g user "Hello world"

AT L@ HTTP iESREE 7700 Node. js 5 OpenAl APT #4748
H. MAh, i —4H OpenAl #:X4E97 10 0] .

fRAfRECaE ], PLEACEY B U S] OpenAl APT %8, X
sy, OpenAl Python FE4xHENE KAy OPENAI API KEY HIMEEAR
o BE, AT RMER DURARRSHE openai REHLRR AL 5 A AN SO




# AN apT

openai.api key path = <PATH>

PRI AT CAE ] AR ik h P B ik B APT #H:

# In#E ap1
openai.api key = os.getenv ("OPENAI API KEY")

WATVEVCRPEIA AR AL ] R PEEAE A . env X, JFAE
.gitignore SCAFACR AR EE B . #£ Python ™, {RW]LLIEAT
load dotenv BRECKINBIMFHALEIFFAN openai JE:

from dotenv import load dotenv
load dotenv ()
import openai

EINEL . env XHEFHSEN openai JE, XFEMIREE, ANRICEIEH
M A OpenAl HIXHE.

BAICEL TH T GPT-4 M ChatGPT [RIZEAMES, #: Fki#t—32iHe el
A P 40

2.5 {#F GPT-4 A ChatGPT

AR GPT-4 Fl ChatGPT /5™, LA OpenAl Python
JE

TERA R G AT 2N, GPT-3.5 Turbo B HINAER L AL, A
i, R EUR B AR 10, DUR A8 Rl
1042 2023 4F 11 H FH), OpenAl CVZHEH T GPT-4 Turbo A1 GPT-4 Vision. BRI LT

SCEER/NE GPT-3.5 Turbo f 30 f5LL L, IF N 7 RBAG, Jo&HE T IEGEERE . 15
MR B ARG F RIE RGO, —— &

import openai
# X GPT-3.5 Turbo KU, ¥isifé ChatCompletion
openai.ChatCompletion.create (
# X} GPT-3.5 Turbo Kiut, #AE gpt-3.5-turbo
model="gpt-3.5-turbo",
# W EANFRTE AR 1

messages=|[




{"role": "system", "content": "You are a helpful teacher."},
{
"role": "user",
"content": "Are there other measures than time \
complexity for an algorithm?",

by
{

"role": "assistant",

"content": "Yes, there are other measures besides time \

complexity for an algorithm, such as space complexity.",
b

{"role": "user", "content": "What is it?"},

1,

)

FEFTH B, BAVER 7 HRAERSE, BT LM FfA
R IEWARAT I, HNTH B PR IE RS S SRR R AT Z R g . TETE
B, APT ASEH B CPAELTMEE. M “What is it?” \H2
JeRTRIAZ, X RAAEBAESERMEN AR L. BRI S
T, LUK ERE BN . BRATEAE T — P — 2P e IX AN A,

GPT-3.5 Turbo MEHUFN GPT-4 AEAYEGHHI R 2 i&3k4T T4k, (HIXHIERR
FEER . XA A T 2 5 X TE A AT 55 . G RARTESE N 18] g R
FERANESCAS, AR A AT AT DR 473 5 Bl Gt ) SCAS RN AT 45

GPT-4 F1 ChatGPT #Bfifi Hifi &l openai.ChatCompletion. FFAANGIA]
DU B i A 1D SKAE GPT-3.5 Turbo Al GPT-4 Z[A|Y)H, WM LHiE
o AR AR

2.5.1 ChatCompletion ¥ s H%m A %I

ERATE A E — N i ChatCompletion it H create
J7 ik

create AVEIFHIEENS AR OpenAl HORRAY., 4K, 64 HAh
FEERTH, HEAT SN ERATEB. /R LAAE OpenAl
Python FE[) GitHub UG FEHEHAN.

01. FEMMASHE

ChatCompletion Ui H create HEHZMMASE, HRA
PR, Wk 2-1 Fis.



02.

I

RHEDLATIE R RGEI T4, 815 A2 B IO L 8 S0 3

RGUH B BB BT HAT .

WA T P AE ChatGPT [ 5T 5 i A 88 1) fr] @ 5G]

FOE T LR SRR (R AR R, T DAE A AR E
£ 2-1: VERBASHK 1

S92 EAES ,
PRl 1D, HEi W KA gpt-4. gpt-4-0613. gpt—4-
~ |32k gpt—-4-32k-0613. gpt-3. 5—turbo. gpt—-3. 5-turbo-0613.
el i gpt—3. 5—-turbo-16k A1 gpt-3.5-turbo-16k-0613. ®]LL{F H
model 1Ly | OpenAT BRI 53— 107 KV A R (AL, B
openai.Model.list (). HVEM, FEARME TR
openai.ChatCompletion %%ﬁ
% FoSHIERTE EX S HA . WENEAEWNANEME: role (ATREMIME
messages QH ﬁ system~ user ﬂ] assistant) ﬂ] content (@ﬁ%ﬁ%/ﬁ%ﬁ‘]?
TR ED

=

e

B FHEAMAMEN: EALHE a0 = ARSI, AR EN

184, DMRBEIrRRAT 9z tl. d AR A AR 50 1 g S 3 SR

“IC127 DA ST AT SN T4 s TR SO LI A AR G

5 B LB,

St g K bR LR
GORTATIR, S IR E SR iC AR . IR LR 7 TH -
DN
TR T ARid i
i [

PRickz, S P A I TR —— iR K T RE R L B
R 15 AT



03.

PR S B UM TR ERR . IRATBAE 2.7 gk FAnd
BRI 1) B

IEARAT WL, B BB/ NOIESI G E . /RA] Dod & B E S K
PRIz E, il max tokens ZECRIESHH AR
CI A& .

OpenAl AL T —44%4 N tiktoken WIE, ibIF A AN REEW
T SCR RS A bR ICE . FRATT5E 2 d8 WAE 8 FH i A 2 1T 45
LU JZE SR BT RSAS

OpenAT F2AE 1 HAh J LA ORGP 5 FERIASC B30 X RASE
MU A S8, EBITEMRFHEE R 2-2.

% 2-2. —WAESH 12

F B AR yit iR
functions ﬁéﬂ mﬂﬁﬁ&iﬁéﬂﬁkﬁﬁﬁéﬂ, -‘[/E'éIJ_IL 2.5.3 er"

PR i S 75 7K

* none FRHRERLLAZI AbRHE T 2CM B

function call FFFE | ("name": "my function"} RN s AT 15
- B R | RE AL ]

* auto R HERYAT LULE LUARTHE T Aomi B A

functions HALE IR [A]BEAT R

R i o svksont P, MBI RATA

s | SEEHFEMSR, RN R, (0

L b | OpenAl RBIER i YERIH . IR EFRLRS, 4 RABLYE

temperature ',,ﬁ’,/\ﬂ: ABGR . LLM 3@ f — RAUbR IR A BRI Z . AR b

o A2 | AL LLM R MEE A IR . SR
WEN 0 I, LM A2 B i ARIT . e

P TR E 2N T e

%ﬁM IR BN B, T DA S R L R A
. RO U, IR R 0, A BRI EE 4
i 2, EE AT e A A S 2 0L

ik BB, A BB RV EE DO R L. K
e RN | WRATFAE— LRI B, BIRLE ChatGPT JLTE
[y |-k AP K, T DR A ) 1

false) VA




max_tokens | MR | XANSHEREAIR A KN BAIRCE B EEAT
ESH, BEATRZVE B L B & IME,  BAEH
A R, WRIZSHRERT KR, AT e
OpenAT ZM&: H A KA bRIC B BA R 1 E
FR

PRATEAAE OpenAT [R3CRS 3R B 2 IS S .

= 2023 4£ 11 A FH), ChatCompletion HIAIHIMIMIMWHE gpt-3. 5-turbo. gpt-3.5-
turbo—0301. gpt-3. 5-turbo-0613. gpt—-3.5-turbo-1106. gpt—-3. 5-turbo—-16k. gpt—-3. 5-
turbo-16k-0613., —— ¥ E

124% 2023 4 11 A FH, ChatCompletion AEZHETIHH, K functions Hl
function call CH#FH; ¥ T tools. response format. seed FZ¥. iHLLEHM
OpenAT A N#E. —— BT

2.5.2 ChatCompletion ¥ s H)%nH 4% =

ggz‘%ﬁ‘ﬁnﬁﬁﬂﬁﬁﬁﬁ BT RA A, AERATTE B i AR 25

PLF A& Hello World 7nfAlFE P ) 5€ BEMa B«

"choices": [
{
"finish reason": "stop",
"index": O,
"message": {
"content": "Hello there! How may I assist you today?",
"role": "assistant",

by
}

1,
"created": 1681134595,

"id": "chatcmpl-73mC3tbO1MNHGci3gyyInAxIP2vsU",
"model": "gpt-3.5-turbo",

"object": "chat.completion",

"usage": {"completion tokens": 10, "prompt tokens": 11,

"total tokens": 21},

}

£ 2-3 FIH T AR . 13

I3#,% 2023 4 11 H FHl, ChatCompletion MLSECHER, iy T
system fingerprint FZ%(. WHLLEHN OpenAl RS NMHE. — & E



& 2-3: BAIEH R

FB A4
R

*
Bt

B

choices

X

H

BB SR B E . BRIAE LT, A RE — ook, WLl
ZH 0 (R 2-2) BHTHES. ZTRBELUITAR.

* finish reason ()« RESEFRKERE. £ Hello World R~HIFE
F?EP, finish reason & stop; ii%i%k%%%ﬁﬂ]bki%iﬁq“ﬁ%iﬂj’?ﬁ%%ﬁ@ﬂﬁ
Rio an AR AR o R RIS, IS AR 1% T Bk

* index (EEHY) . A& choices %ﬁﬁiqjﬁié%Xﬁggﬁggggl

®* message (Xﬁé%) : f@f?‘*ﬁ\ role *D‘*ﬁ\ content EE
function_call. role B Y2 assistant, content FELFERLIY AR B
A, AT A BIRAF IR FRFH . response['choices'][0]
['message'] ['content']o %??%ﬁﬂﬁﬁﬁfﬁﬁ function call, f%%gﬂl 2.5.3

e

T

created

A B R A ER . 7E Hello World /mEIRERF R, XA EIEKFEH N 2023
4 H 10 HEH—T4 1:49:55

id

OpenAT PR I H AR IHAF

model

P RIAEAL . X 51 A B B A [

object

Xﬂ‘? GPT-4 ﬁﬂﬂl GPT-3.5 *ﬁiﬂ, ﬁﬁlﬁ‘é@@?’\j chat.completion, 7]9
BAVE A2 chatCompletion ¥ f,

usage

piagEily

FRALE AR L A W A R AR IC BB B, AT A RER AL 9% FHAE B .
prompt tokens %%ﬁ%ﬁﬁ)\qjﬁﬁkiiaéﬁ, completion tokens %%ﬁ%%ﬁﬂjﬁjﬁﬁ
*ﬁiﬂi&o ﬁquﬁEEi%éﬁ§£Uj7, total tokens = prompt tokens +
completion tokens




MBS n WEHNKT 1, WL KI prompt tokens
PMEA A, {H completion tokens MMEKE KRB ANERE n

fir

2.5.3 MIXCEAEDIRE

OpenAT s H AR mT DSt — /M & sR B0 FH S50 JSON X 5. AR ALUA LY
?ﬁgiﬁ@ﬁ,@ﬂu%iﬁﬁA%ﬁ%ﬂmﬁ%%u%ﬁﬁﬁmﬁ%
A% 2

£ OpenAl APT i FH 45 R 75 2 AR Y R M AL BRI, XA DhREds il A
H: AR CUSE S s 0€ SCRs BARTE S 860 APT I BBiddis &l A
AR SR I ALK, IR IR A D FOR B IIR AL A, et
AL 2% (1 B s 1] AR DRp B LUKy S A 2 BT vl DA R AR A A F) ) L

%ﬁ%%%gﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁ@§24%&7@%%%%%%%%
14425 2023 4£ 11 H FHJ, functions Al function call C#FH, HUmMAZHIZ
tools Ml tool choice. KT HECHRIIEMSEL, 16 LRI OpenAl ST NHE. ——iF4
*

R 2-4: RETREHEAER

FBRAK gt Eii 3%
TR (0 .
name ) R4
description ?fﬁ% ]Z[ﬁ%jzfj

RETH I SE . XESHELL JSON Schema #%3E4T
parameters | XT% A

KE BT BB E AR RS B AEEE . 3ATH]
LLSE SC—> B BOR AT X XA Eidls 2 8 2R



LN TIPSR
def find product (sgl query):
# AT A

results = |
{"name": "pen", "color": "blue", "price": 1.99},
{"name": "pen", "color": "red", "price": 1.78},

]

return results

2P ORGE SRR EU I -

# BRHEUE X
functions = [
{
"name": "find product",
"description": "Get a list of products from a sgql query",
"parameters": {
"type": "object",
"properties": {
"sql query": {
"type": "string",
"description": "A SQL query",
}
bo
"required": ["sgl query"],

by

FATATPAGN 2 — X, A chatCompletion ¥ Ai:

# 7B i) et
user question = "I need the top 2 products where the price is less
than 2.00"

messages = [{"role": "user", "content": user question}]

# R BREGE LA CchatCompletion ¥ b

response = openai.ChatCompletion.create (
model="gpt-3.5-turbo-0613", messages=messages,

functions=functions

)

response _message = response["choices"][0] ["message"]

messages.append (response message)

BAVMEAZAE LA T — DN AW . WHRITED function call X%,
NS R

g
4m

"function call": ({
"name": "find product",




"arguments": '{\n "sgl query": "SELECT * FROM products \
WHERE price < 2.00 ORDER BY price ASC LIMIT 2"\n}',
}

IR, FATPAT IR BOF 2R B0

# A R A
function args = json.loads(
response message["function call"] ["arguments"]
)
products = find product (function args.get ("sqgl query"))

H K R ES I e S BRI 219 2 b
messages.append (

{

"role": "function",
"name": function name,
"content": Jjson.dumps (products),

}
)
# KRB RS AN HARE E
response = openai.ChatCompletion.create (
model="gpt-3.5-turbo-0613",
messages=messages,

)

e, PR MR IR 2 LA T Y2

The top 2 products where the price is less than $2.00 are:
1. Pen (Blue) - Price: $1.99
2. Pen (Red) - Price: $1.78

XA BB 7S 1 TR P R BBOR M — MR T 5, (R T fE
W LN B INE S S8R AT S . ARRT DA B 0E SO BT B ] g R
PRA B 7 SREAT (P13, R v LRl 3 B FH R PP v o

2.6 fEHHEAMXAAEHEEY

WETATIR, BR T GPT-3 M1 GPT-3.5, OpenAl iOHfit 7 HAth JLAMERL, X
SR BT FH (9035 A5 GPT-4 Fil ChatGPT PRI . G T EIEMN I
R LEEBE T T, GPT-3.5 Turbo FEALIEH # 2 RAIRSE, HEAY
TR an el SO RN AR, KRR EROASE R B, GPT-3 SCARKN A
AR Mk 10,

1542 2023 4F 11 H FH), GPT-3.5 HOAThEEC 72 ATFH, GPT-4 HThee nl @it His A R T
. —FHTE



OpenAl L& RAR 1 SCASfM i i (U I TE ) o FRATTZ Pl LAFE L
AR A, R Dy g T A A AR R ME— ] DLEAT RO Y
16, OpenAT HEITE 2024 4 1 HZ RARET IR BRI M — MR
RIT%. HTHATHATH, BATCAERE A R ERHRE S .

16452 2023 4 11 A FH), GPT-3.5 IHThAE D52 TFi, GPT-4 14 Th s Ald it B i bR T
) — =

SCARANE R R AN 4 2 A — N EER X A AR A A, HEIR
AN EA T, NS BT LA, 5 ChatCompletion
MAHEL, Completion ¥ sl B X HIAE THN A kg = J& TR A
AR AR TR 2, T2 A4 A Y R B 1 B s ] -

import openai

# M Completion ¥/

response = openai.Completion.create (
model="text-davinci-003", prompt="Hello World!"

)

# BRI

print (response["choices"] [0] ["text"])

A _EACHS Fr Boke i SR BT BN A 45 R -

"\n\nIt's a pleasure to meet you. I'm new to the world"

R RN 4 Completion ¥ s H%m AL,

2.6.1 Completion ¥ m % AL

Completion ¥imMHINIZTESRNIZ I ChatCompletion Uik
HEBIRFEE AL AT H, RIS FEEZRMASE, RN
TR T B 0 45 SR I 52

01. EEMMASH
x 2-5 FIH T ROV NEA HI0LFHSHM iS5,

# 2-5: Completion g ML FHSEMTIESE




02.

03.

FERAM it B

Fﬁﬂa*ﬁﬂﬁ‘] 1D (5 ChatCompletion *Hﬁ) ° le
EME—ILFH S

A AN N AR 1] . BT completion ¥
FREREH | A5 chatCompletion 3 I EE X B,

prompt (%@)\’TE% Completion.create &éﬁﬁ%yg??%:%\ ?f@%ﬁ
<lendoftext|>) |4, FRic i sihric Bl Mg . R BA 4%
ZH R ARETLRE HOB SO T SR A A

FEI R 2 B B KARIE . %S B BAME

model ?fv’f% (‘JZ‘i,E\)

max_tokens | B %9 16, S /MERE T AL BIT AN, AR
REAT I
el | T CRAME [ A2ESE. BB R IR SO,
2 nu1) T AU PRHET R B
XHE KRR C R

EMRBER —F¢,  SCASKM A ) 3 B BGR T4 At o X T
N, DAUTFANE . prompt SEHIKE; WA suffix S,
R EEHERNKE. X Tt, HHH nax tokens Z¥. EW
AT B Rt 4 9t I v

Ciprit it

[F#, 5 ChatCompletion s —#E, W LAMEHAIIESHCORE 4
PR EAT N. HTXESHHES chatCompletion Ui ki
PIARTE, BRIHEIX AR . iEidd, TUMEH temperature B n
kiEd L, FH max tokens RIBHIA, HAEH stream fEK
AN I R R A H P R

2.6.2 Completion ¥ ki )% H k% =

PREGFNIE T WA R T SORRIRREA . RS R, XA 2k IR 51
FARBI gt BAE s AL, LU/ Hello World /_EIFEFF #H davinci A&
Y ) oA

{

"choices": [

{



"finish reason": "stop",

"index": O,
"logprobs": null,
"text": "<br />\n\nHi there! It's great to see you.",

}

1,
"created": 1681883111,

"id": "cmpl-76uutuZiSxOyzaFboxBnaatGINMLT",

"model": "text-davinci-003",

"object": "text completion",

"usage": {"completion tokens": 15, "prompt tokens": 3,

"total tokens": 18},

XA S FRATTAS A I R A AR 2 AEF AR L. ME— R X A AE T
choices X %: NHAHEM content M role, A LG
ARSCAREME text.

2.7 EXREBHRE
E) A APT ZH7, MNiZFEERANEERZR: AR EERRFA

2.7.1 EHrAARic PRl

OpenAl 7E Pricing UM EAH THEME EN . 1H7FRE, OpenAl A—E K
NS EZ A EREMS R, RS2 br 2% AT BERE B 1R AR 4L .

ERANBEE AT ZHS, W OpenAT HAFE N A KARCEAIER 2-6 Fr
o

# 2-6: HF OpenAl MRIEMFE I IRiCH 17

1732 2023 4F 11 H FA), OpenAl BIAIRIEM O R, FAREMIHELL OpenAl Wikl
W, —

EY ]l R Y B AR IEH

_ N BTMrid 0.03 3T
R |eptd Fath: 4 TMERIC 0,06 It 8192




EY ]l R Y BRARIEH

L BN GTAFE 0.06 5t
WK |eptm4m32k il TG 012 o 32 768

BiN: BTNMRE 0.0015 3EJT

WK | ept=3. 5-turbo Bl TS 0.0020 £0 | 4098
s _ BN: BRI 0.003 FEIT

WA gpt=3. 5-turbo=16k | oy’ s AkRIE 0,004 ETT 16384

WA | text—davinei—-003 BT Mrid 0.02 EJC 4097

f£R 26 H, AJLEAHEEE.

text—davinci—003 FAFIEN /& gpt—3. 5-turbo BAIH) 10 LA . H

T gpt-3. 5-turbo BRI ] H T HICUARRNEALSS, FHX TIXFEALES,

AN (P HER P E A 2, ERIE IR UE R gpt—3. 5—turbo M (FRIEMR
TN AR IIRE, BCE R E IESS |, text—-davinci—003 #&
HRPEREEAE)

gpt—3. 5-turbo MM LL gpt—4 WA . T HZRERAMES KW, —FHW
?%?ﬁ[jgﬁd\ﬁo SR, (EE MR SR, gpt—4 ML TAE I 2EHi
AT

5 text-davinci—003 MEEUAN[E], IR Z2 41 BRI 64 N Fda A AN A
1] 58 M AW o

gpt—4 B R OSCHE TTR/ANRZ) 52 gpt—3. 5—turbo BEAIFIAE, gpt—4-
32k AR ELZELP] 32 768 Mhrid, X AMEAH ST 25 000 ASTEiEEA A
18 opt—4 BURET LUK RS N AAIE. mEgotid, LR SCRYE 2R 4
M, AH R 75 B R A H S S AR

8openAl T4 T GPT-4 Turbo, H b RCEHOIA/NEFT 128K, & GPT-3.5 Turbo [
30 fFLhFE. —3FHEE

2.7.2 ZEMBER



TERANVBEEG AP ZEF, OpenAl FEFASWEAE NI T S A\ B T =
g5, FRAER PP, A, AP R ERRE 30 K, HTIE
FE SR H 1. IXEMRE OpenAl B THIE T = )5 AKEL RS 0] g
27 RE APT ¥

1H 7181 OpenATl {3 5 R IE A NS B B A S UREE .
TR E B OpenAT (¥ %5He 5 F RN ASRIUE R (5 02, RS 138 A R
W e Re AT FrAgsl. WRARE R bR, FER, RIS AAG B A
AN B AT e MARRIFTAE AR 4 2] OpenAT 7ESCIE AIMFas Lo X
R RELEVATRE 7 TGS PR R R e 20 S 7 A R

593 Bk BRI AT AL 8 2 4 ) URTRSAL ) ALK 00 T A i 1
LIM BN AR o

2.8 Hih OpenAI API FIZhfE

& 17 AR ThEE, OpenAl FHFIEw] DlAd FH HAh— L ThgE . AT SRR
RILNTIRE, (HURARIEIRN T ATHE AP, HSA15EE OpenAl 1) API
reference TL[H .

2.8.1 #A

HH A AR A 2 R B, Rl e TR B E M N R E R . A, W£ 7T
= CIaa AARie) AR EHAEEBE. N T XA RS, RATHRA
P IX S A A BE M & . i DLBUE 7 AR R X RS, AT TR
MLAERS B = ROt AL T AT 2 A O R EFEEIEIL T, MG REIRE
Fo OpenAT $24it 7 —AN0T LUK SCARFE W N E0AE ) B ALY . iR A\ i LB
KN R B IREU N SCAR R R B3R R, RN ER iz mR s HEEA ML A
RIAN NLP B3R BIHiN

BEAR TR AR I, OpenAT FEWJLF A 1) F A5 #03A5 FH s i i 28
text—embedding—ada—-002. 1ZAR Mg RAET /158, 4075 fios:

\|

result = openai.Embedding.create (
model="text-embedding-ada-002", input="your text"
)

L BN 7 25 R RN -



result['data'] ['embedding']

g R N e — A E, Bl — AN oA .

EAE OpenAl [ API reference WA EEH AN TEEE RS,

RN R SR AR5 A R SO Ros SO A 8, DA B L8 SCHI L
Pho BURNSZIRA M — L2

%
A ) 0 R ORR S P4 45 SRA R

Het

MR B A 5 A 1 R SR S R S

X\
£ SEN

EARLLEE N 54 R 7 4.

S A N

B A5 HAD 5 TR SCA AT &
AW ML R EES

fE ML AU, Rl e A BEIE F AR, AT B R BRI — E A
Mo MAKE P REIE (thanbrid, EE R RAEEZ AR D) Fiky
HAEA X, BRI S 2 se8un & . XM B g, Ky ML Y
WRREE R, H BRI RAE A AE T R

PRAT BCRHR AN — R R TR 5 RS, eOR R s IR &) 5 4%
oy ML B RE S RN BRI BUEIE 5 . A — DN RHEF S Z, ©
REWS ORIFIE SCAHELYE . i/, & SORHIT 14 ] 35 Bl R 5 7 20 2 ]
R .

R BRI, KREMENE. (5B RN KK G5

PRI OCAE B T HAF IR SURBMER T 30, IR HAT IR R
TERI4a T A



LIM T2 RN . 38R, XA AR Z) 512 4ERGiRA, M ft
B S BRI S AERUE R R . IR EELEEIRTR, SR AE RS X 70 % Fih 2
A DL, EAESME SES BRI, Wi, W%
ANAE 5 NI ATABA R SCAR [

ARG EME: RN ESCRBEAMBIE S Al ER
NEEFI . 23k, B 2-8 BoR T =NE1. RE OGN TR E
BEZRKE” M “EhE B, ZREEEER” BAARPELGEN,

HEMR R EEBAE, FEEEHPIRARR. a1 “BiR RIEh
BHE T T W St a)F GRTAERPA)T) Bk, FHET®
TSEEARPES R AATEH WD, Fibe AR RHEARR.

THER, NIEWEN, AP RN SR N EAANERE, HSEPR L, A
WA 4ERE, than 512 4,

K 2-8: =AM F B Z4E iR A\l



JREEAFNG 2 R AR APT, ONERAGEAE AT ARABLAREE F 2835 5 1Y
HETH,

2.8.2 WEAHIZER

WRTATIR, 7E{FF] OpenAl AR, WAZRIESE OpenAl fHHFM . N T #H
BRI ST IXSERIIN, OpenAT HEAE T — AN SRS 75 4 25 5 75 72 {3 T 40
0. RARM R T — AR, b P SO R R, A
AKEROAGAER A AR T DURSHE N 25 o A s 4 SR R B . AR g
AR ThEE, ERBESE T LU g R s 19,

192 2023 4 11 A FH), HENEHNT harassment KA, WRSEFIE. Wk
XL H ARSI S 18, —— & T

hate
NP RO MR Hnl. BROR. SRBL EEE. SRR B R UR .

hate/threatening

N B8 FONT e 5 REAAR ) 2 AT 9 Elg™ EA)
self-harm

N B EBRAT N
sexual

N RAEAT N (B S RAE SN BRIL) .
sexual/minors

NAE L, HE K 18 LU NIRRT
violence

PN B0 T 5 W 2 ) BN 2 A N3 RO B 5
violence/graphic

N VR R B0 T ) B B S AR5



FERX T, AR AR AR B 1 5 IS IR

N AZE B A5G 5 /& openai.Moderation.create, BERAWNHA]
HZ#: model A input. AW NHNEFH IR Al HLiEEE, BRI E
text-moderation—latest, ‘BE<FEF 0] B3 Hr, LCAB{RIRIE 248 FH & i
AR . A — A2 text—moderation—stable. 1F 5 AR 2 71,
OpenAl ZXiBEIR.

text—-moderation—stable PRI FTHERAME T BEFHIR T text—
moderation—latest #5E%Y,

DA 2 text—-moderation—latest FEAYHRH:

import openai
# WM Moderation Umsi, A text-moderation-latest fH7Y
response = openail.Moderation.create (
model="text-moderation-latest",
input="I want to kill my neighbor.",

\

PAR 2 WA B A% R

"id": "modr-7AftIJg7L5jgGIsbc7NutObH4j0Ig",

"model": "text-moderation-004",

"results": [

{
"categories": {

"hate": false,
"hate/threatening”: false,
"self-harm": false,

"sexual": false,
"sexual/minors": false,
"violence": true,
"violence/graphic": false,
s
"category scores": {

"hate": 0.0400671623647213,
"hate/threatening": 3.671687863970874e-00,
"self-harm": 1.3143378509994363e-06,
"sexual": 5.508050548996835e-07,
"sexual/minors": 1.1862029225540027e-07,
"violence": 0.9461417198181152,
"violence/graphic": 1.463699845771771e-00,

s




"flagged": true,

1,
}

R 2T MR T i S AT B
#* 2-T7: Moderation ¥ & % H ik

= B 4 TR § sk

XTI . R BRI, RATRE EEH text-
moderation-latest #M, WifEHIHEERF, HFHME text-
moderation—004 A, GIRIFLAEH text-moderation—
stable MRV IZAE, MBS RS text-
moderation-001 &%

model

B R4l

T ot

URARAALRE IRV R 1 OpenAT RUERTERN, ABA1Z46 7

flagged N
el true, %§NU73 false

o
7

=2

X AT AT E A T X TR, R A )
FIEERAT N, MIEEAN true, BNA false. A LLEIT
print (type (response['results'] [0] ['categories'])) tﬁﬂﬂ
7T

als

categories

M
Vi

A SR E R A, BN NI RS O AR
DETEHERZ 0 ~ 1, pEBERRE RS . XS HA N
jﬂﬁ%%go ﬁIElﬁEfi print (type (response['results'] [0]
['category scores'])) tﬁﬁﬂtiﬁiﬁﬂ

& 4

category scores

M
/]

OpenAl =N NEFHIZRGA. K, category scores
ATRE A P4k, FH T e 20 1 BB R ] e 2> 038 -

2.8.3 Whisper 1 DALL e« E

fR 1 LLM, OpenAl i&4@fit / HAth AT TR, AR HId, X8 AT THE
AL GPT MBS S . JATEANEEN], BOVEMNIARE



f?éﬁoﬁﬁﬁﬁﬁb,EM%MH@%%%ELWE@MI@%%%
HAEL

%er%%?%%ﬁ%%%%%ﬁ@oE%Eﬁ@%ﬁﬁﬁ%i%%
[, HREFDAHATZIE SESHA . ESEFIFENE S R AR,
OpenAl Whisper WiH GitHub TUIHFEML T —/NHURRA

2021 4 1 H, OpenAl #EHi T DALL  E, Xs2—NEEWMRTE HIRE S
AREiEEE KGR EARIERT AL £%t. DALL  E 2 AR Fi#—PE
T R A N SCARFERRE S, TR T B ThEE. XA DALL

o B Bt BGOSR IR AT IR Transformer G,

YRATLASERE APT A1 OpenAl [ Labs T DALL - E 2 20,

20pALL « E 3 BF 2023 4 11 AEH. —F40

2.9 /Mg (FEEBH)

WIRTATIA, OpenAl JEIE APT R HEBIA/E N —IiRSHE ML H P . fEARF
i, FRATEFEAEA OpenAT $&4E[H Python JFE, "E&X) APT fRjHREf 2%,
fEBIXANEE, BATATLLS GPT-4 F1 ChatGPT AT H: XEME LM IK
SN TS — . SR, XS N I RERR: APT %
S, M AR .

HaafE R LIM 287, FRATEAER OpenAl FFEAFIN, JFriEid
Playground RKHEARPIHEA, TWIHigs 5. HidfE, GPT-3.5
Turbo & ChatGPT /5 [REAL, ©7FE RLH B 2k 21,

219023 4 11 H, OpenAI #EHT GPT-4 Turbo F1 GPT-4 Vision. RTS8 O AN E
G}J)T—S. 5 Turbo f) 30 f5UAE, Ja&His 7 RMEIRMERE 1. 15 ARYE BRI ) 75 SRk B4 3E A%
io 77%%?}2

PLRA&[A GPT-3.5 Turbo RIEHiNIH BB o] 2% &5 #.

01. %% openai fKHHIN.

pip install openai

02. ¥ APT 4B NHIETE,



export OPENAI API KEY=sk-(...)

03. f£ Python ', & A\ openai.

import openai

04. A openai.ChatCompletion /.

response = openai.ChatCompletion.create (
model="gpt-3.5-turbo",
messages=[{"role": "user", "content": "Your Input Here"}],
)
05. IRENEZR.
print (response['choices'] [0] ['message'] ['content'])

WS T EEEM IR, FAEH tiktoken PRSI A

HER, ANAZEIT OpenAl B o K IEBUREME, #1004 N5 BB
i,

OpenAl IEFEME T HADLAMERAN T R, VRS EL3 1 HR I,  HRN I
FEHEAM, en] IFEBIREEN FHFE P 8% NLP ZhfE.

PAEAR E L 5B W OpenAl FHIRRSS, JERHMEIRN T il M) N iz fd
BAll. 25 3 T, MRBHEBIMoREIF ], MIaE > e 7850 FH
GPT-4 1 ChatGPT.



¥ 3 &= {HH GPT-4 F ChatGPT
FQE%L‘L ,$£F?

GPT-4 A1 ChatGPT f] APT HR55NIF RN KT T HRIGE . TBAURN T
AT BOR, TR GUma] DUAL 2 R s PRAEAN 0] N 5 SR 15 5 B RER. HI AR
FF o AR BIL A AT R 300 = 21 3 A QUPEANTE 5 80, LLM 1 T 33h &
R A MRS VAV E TR

AREVEMNE LM XS RN R 7 R I R o R 17 i B AR X LB S Y
R E SRR R IF AR I H I 7 255 L8 ) 2

ARFE AT R IX LB SR ) Z T Re o KINRE . Foe A E
J&, RGO FIH NLP FAR M2 688 LT .

3.1 MNHEFF MR

B AIET LM ST, &0 LIM 5 OpenAl APT £Ei%. X7

BIPRNAFEEL APT #Y], HeBlE % e MR, JFERE K
LLM ) B 55 325 5 Bk 0 AUBS: o

3.1.1 B API &4

I 2 SRR, ARSI —A APT B HIA ALAET Opendl fi%s.
T APT SR VAR AR BT, DRI — A7 B M — Pt
SRR 55 2 SRR 1 W T A G H s APT R T
I APL S0, AT T L B ERR T A A7
HH

PAVTIVE VRGN B —Fh APT BB %, BUNEANS MR 2R
WY R B ML R T RS ? & Chrome ffiffidsZ Web 55
7 BUE RTEL A B Python JIAR? X TR A IXLERAY, Rk
TR AN o FRATTIRZ R WUR T A e (o 2 B AN AT 6 T I 1405 DL 22 4
B, UL TN FHRE 2R . AT MIRAR BRI — S8 BORT LR, DAEAR
HE L BE A P

X1 APT %4H, IRAE AN IEFRE.



o LN HFERFHIH B O3t APT 9,
o AENFHREFHMAHRECHK APT #H.

PR PR AT R, FEIXPIRMEDL T, #RLZUR APT S PIRLN RIUREE .
AP UGB A ILE .

01. AR APT %4

AR AR R R B PR PP et e A P B APT 5 I A OpenAT iR
55, WAMFHER, IRAMHIEHE OpenAl WeHUS AR IR . 1
Gb, ARAF A APT &Y, AT H K. ARZAMET, IRBAHE
et N R P I SRR IR i 0, AR DR - AN 2 AR AR XSS o

FERXTT T, IR AL

o HATEMER ATRM 54 APT %48, HH KA ZE i T fE
AR5 AAFE B I . AERXPPIEIL T, APT SR K A BT
RIS SRR AL R P s ERAT ROACAS TR APT.

o TE 5 Ui B HEAH R K APT 254 e A AP A 7 5

FER—MIGOUN, &N R 5 B s sk F P S (AT T APT %%
B, XARES A — DR, RATRE TR EAEH] B LA APT %
B, B AR, HEEAE OpenAl HIZYE, LA
OPENAI API KEY MBiAH. R, X5 —MEWFA L2
17, BRUONARIG P AT BEASFIIE T E A B AR

FEER MIGOLR, APT SHIGAE et Z el AR M I m AR A il o IR A
KT Brdv i AR, B M e i A 55 20472 2 1R F AT RESE & 18 2

FERXPAMEDL N, AR BB 3RS 1 N RE 7 (U5 IR, A4 5t m]
RE VT R H bs H P BT REV TR FARATE J2 o IR ATANEEAR |25 8 2 42 1]

ﬁo
RV T ST, B ELCN APT S EH R

o X Web NAIFEFF, ¥ API ZPHRAFAE P& &N AT, 1
AN P B ATfifh

o WIREFFIGuGATAE APT 240, JIB-4 1 s il R s 22 4 1 i+ it
JFERVEH 7 E O] APT 2540, FEMER APT 2541,

o TEALHIAR A& SAF G HA R N2 APT %4H.



02. fRECRMH APT FHH
IR E O APT B4, B ATEEAE LT e sL k.

o KIEAEEB APT HHE NS F .

o NELRE APT FEPAFEARAE N AR 77 RO ARAS SR

o ANEAEF] 0 DA T BN N B EAE PRI APT
o WEMAIR, CLRORIIE Al %,

PRAEAR DT S DOE I 5 I A 55 AR APT & 4H. ANid, AR#E R4
RN RE P Bett, Al RE A HAb AR T %

APT Z4HR 22 4 @i F- AR R T OpenAl. 4RWA] DAYE BB
FHBIRZ T APT FHBE RN HIR. FAVIELEESHE OWASP
Top Ten UL LA,

3.1.2 WL EMEIEET

WPRET I, @it OpenAT i kA IE HIEHE 52 21 OpenAT 48 FRE I fr 2
Wo TEBTIM TR, EFRIRTHRI R IES] OpenAT ¥ st EdE AELE
FH P N T RBUEAE B

WRIRHRIEZ AN E K EZEN AT, IBAEER, 5 APT FH RPN
NG B AR E B 3 N B v R 2= WA P R E AL 3 21 OpenAT A7 3% [H]
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PRIAZAGE T N IR 22415 0 APT Z54H,
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SRR RIS Z AT a2, 5 AT I RSO |,
RLIIRALES NG T IR A E RIS (Sydney)

GitHub Copilot
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BiE%. mEBERLLNER,

TRETE 2 AT e R
A ORUR T2 AR S AR DR Bl A F RO AN = 2
Wi vl RE =PRI B A e o S B R

N RAREI N FE Py 75 BB AR AN IR, A B IR W T EAFLE
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AT BN IR 7/ A OpenAT MRS AN FHRER . BATIEIRAE
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P BIITH 20 173 S OpenAl ARSTAE AR FrBL. /R AT LA
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3.4.1 TiH 1. WEHEFEE RS

GPT-4 FI ChatGPT &% LIM &R TARMCA. FATATCAMEH GPT-4 A
ChatGPT 7EXFhiz A RMCA, 26U,

o FLTHBAF

o A [A BRSO

o QIESE

o BAATEIT

o KA

o T

o BUNZHIR
AREEAR IR . X FATH, HATREE TR, wal R — R4
%i)ﬁﬂgﬁi%ﬁ@%o FATRT DUARYE H AR AN 52 AR e 267 I A O R s 1 1
AR

EFANINFAN openai FEM—MEERRETTME, HTHM ChatGPT A,

import openai
def ask chatgpt (messages):
response = openai.ChatCompletion.create (
model="gpt-3.5-turbo", messages=messages

)

return response["choices"][0] ["message"] ["content"]

AR BAVEMS 4 BRIENNGER PR, PIERE E 1
ZhR. gy Al B EC— D At, IR REARRIIIRAE S . ARSI,
HAze AL R BCH A BRI H BT

prompt role = "You are an assistant for journalists. \
Your task 1s to write articles, based on the FACTS that are \
given to you. \
You should respect the instructions: the TONE, the LENGTH, \
and the STYLE"




N E SCE R

from typing import List
def assist journalist(
facts: List([str], tone: str, length words: int, style: str
) :
facts = ", ".join(facts)
prompt = f"{prompt role} \
FACTS: {facts} \
TONE: {tone} \
LENGTH: {length words} words \
STYLE: {style}"
return ask chatgpt([{"role": "user", "content": prompt}])

BUAE FH — Al B 1R B ROR -

print (
assist journalist (
["The sky is blue", "The grass is green"], "informal", \
100, "blogpost"

FATTERAT LA R SOA

"Hey, everyone! Did you know that the sky is blue and the grass is
green?

I mean, it's something we see every day and probably take for granted,
but it's still pretty amazing if you think about it! The sky appears
blue to us because of something called Rayleigh scattering - basically,
the molecules in the Earth's atmosphere scatter sunlight in all
different

directions. Blue light has a shorter wavelength, so it gets scattered
more than the other colors in the spectrum. That's why the sky looks
blue most of the time! As for the grass being green... that's due to
chlorophyll, the pigment that helps plants capture sunlight to make
their food. Chlorophyll absorbs red and blue light, but reflects
green light, which is why we see plants as green.

It's pretty cool how science explains these things we take for granted,
don't you think? Next time you're outside, take a moment to appreciate
the color palette around you!"

HHEAT AR A 221

print (
assist journalist (
facts=][




"A book on ChatGPT has been published last week",
"The title is Developing Apps with GPT-4 and ChatGPT",
"The publisher is O'Reilly.",

:II

tone="excited",

length words=50,

style="news flash",

)

R

Exciting news for tech enthusiasts! O'Reilly has just published a

new book on ChatGPT called "Developing Apps with GPT-4 and ChatGPT".
Get ready to delve into the world of artificial intelligence and learn
how to develop apps using the latest technology. Don't miss out on this
opportunity to sharpen your skills!

ZIH R 7 LM AESCARE RSO EIEE /T . IEWRFT L, R & JLAT A6,
AT DA — g SR AR R A R R

AL BAERE AR SR RS B AT 2K, RS AR
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3.4.2 TiH 2: YouTube tHINHHE

LIM O E A Mg AR TR . ERZEIEMN T, LLM GEW8 2
AR FIAZ O AR BT RN, (AR BB g HIEW . SRR EE 2
BN REHR, a4,

AR s 0

R 7 EEEE, B Eid .
(ERZDIIE S

A BB A T P47 2L Bl 22 ARG SCEAT 70 LA B F 47 22
SR

OO REA 38 o O RS S R
FEL 1~ IS0



R ERRHEENER, B 3.

FEARDUHF, ALK N YouTube WAL RRIHE: . /RATBESBREUF: Qi
BRIt 4 GPT-4 BY ChatGPT Wg?

WHAET, KX MES D AT AP EE.

01. MM R EUC 703K
02. MR FId A A2

ZRA YouTube MMM ST iCT, JrikiR M H e AEIREFNE BT 7

B—oer kg Em. R “L. .7 kT, ARJEIEEE “Show transcript”
WK 3-2 Fige.

& 3-2: 3REL YouTube MM X FILTF

TRRE B — AN SCARKE, PSR SCricsk, ikl 3-3 fros. fRml L
FEZSCASHE P ) B T 28K
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WS RN — DRI AT BB — R, B AR A 7R B i R G H A
YouTube Ui _EHISCASIEKBEIRT . &0, FRFGEAMH AT %, W
W YouTube #2HLAT API, 1% API iLAREEWS LAZmAE 7 X S5 MANHAT A
H. {RA]CAEZAT AL APT A i, s (S =5, W
youtube—transcript—api, X E(#E{#H Captions Grabber %¢ Web Z/ 1.

>~No

PAF LR Z A, URATZEA] OpenAl HEAIDIAERRZE. X TAIH,
HAEA] GPT-3.5 Turbo. ZMAAEH & ERX R HRMMES, JFHLHA
PNt -4 [ IN=RE B & 8

LA QR Fr B SRA AR AR B — i WA i s A3 2 -

import openai
LN RS ST
with open ("transcript.txt", "r") as f:
transcript = f.read()
# M ChatCompletion ¥fm, M gpt-3.5-turbo A
response = openai.ChatCompletion.create (
model="gpt-3.5-turbo",

messages=|[
{"role": "system", "content": "You are a helpful assistant."},
{"role": "user", "content": "Summarize the following text"},
{"role": "assistant", "content": "Yes."},
{"role": "user", "content": transcript},
1,
)
print (response["choices"] [0] ["message"] ["content"])

R, WMARMAURK, A FidxaBidizgi e LR, BI 4096 4
prid. ERXMIFIT, R EEEHATE 3-4 Pl Bk michric b
B
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X TBABIT, T T AR 00 TR (S /RIk ARt 8
2B M5 A ChatGPT A% (RURIAHEDL: U BF2 B LU T iR
T FRLARBULBESR B . (RAT DU PDF SCRE RO LB

ATHF H R A AL BT, R A REREN AR R R T
(ZE/RIEAEUL: WEFZE) AL

T POF SR T, Torkilit Jomi ik OpenAl B, PFILT
I R AR AR TR T 5. A PRI T T4 ChatGPT TR SR O
R G

A

R 0 S U 5 B

AR 5]

T R R T

S 4 ETEAA GBI, TR, AV SRR B 5
Jivk. WARBAEH CPT-4 5% ChatGPT HETES BB, fiRffs Bk
% RATRIGE AL BRGNS, R, Rl ERE R 1A
ST LR SRR B e BRI AT 20
;%0

Kl 3-5 Jeon 1 EEA R



K 3-5: 2 ChatGPT MR AFRMIEHE, HPMFH T EH CHEIE
PRFEFELLTR =AM
= ER S

YA RN RS R, = E RS R AR AP EE. HP
P (1) 7] il 5 /R B s AR oSS 2 VFIRE 2 M EETR, = B IRSS Moz ps il
HH R LAY BRI . 1Z IR S5 mT LRSI 2 BT ) A R 73 1857 OpenAl
E‘Jﬁiﬁﬁfj;dﬁlg HE AU STHERERE. AUHPHEERRSEET A
OpenAl fEAY,

5 R R ARSS
2RSSR AR B B R 55 e O RS R B RIS R . REWE R C A
#IFREE, JF HBERAEZIRS AT H . FEARTIE A, AT LA E S

ﬁ%ﬂgﬂ;iﬁiﬁlﬁ‘ﬂﬁﬁﬁ)\o RNKHE A OpenAl APT ARl IFEAFAHLE M A7
W0 oRE o

M 7 Al 55



E S

ZARS KA RS B RIS F e, MR AE B P T ) R ) 25
PATHIXAEH OpenAT FEA A A2 %

MBS ERE ARG S B EE T RN ES, FASE
B a2 NS B BL

01.

02.

Redis

Redis J&—/MTRBIELAMEME RS, @% HERT AF R~ EEdE
RS B, ATEEA Redis MBEANEINEE: FIEAFERE 1A
FEMUVERR BRI FETHEZEL, HER Redis 4.

BANZeMi B Docker JBEI—A Redis 52l 1ENn], B A%
LT IEARH] redis. conf CAFEFI docker—compose. yml A4,

5 B RRSE
B, BAWIGEA— Redis 27 Ui

class DataService () :
def init (self):

# EFE Redis

self.redis client = redis.Redis(
host:REDIS_HOST,
port=REDIS PORT,
password=REDIS PASSWORD

)

B, BAWIEL—RE, M PDF TP EIERAN . @il from
pypdf import PdfReader A PdfReader FEFiszHX PDF 44,

DL R EGE B PDF I FTE U, B Ha BTG LK EREL, R
HH OpenAl R A, W 2 FHFR.

def pdf to embeddings (self, pdf path: str, chunk length: int =
1000) :

# M PDF CAF P ELHUECRE IR H AR 7 Bk

reader = PdfReader (pdf path)

chunks = []

for page in reader.pages:

text page = page.extract text()




chunks.extend([text page[i:i+chunk length]
for i in range (0, len(text page), chunk length)])
# AR
response = openal.Embedding.create (model="text-embedding-ada-
002",
input=chunks)
return [{'id': value['index'],
'vector':value['embedding'],
'text':chunks[value['index']]} for value]

95 WA HT —MOTEE: AFRHEEEL LangChain HEZE R
¥ PDF {4

R EOR P — N EEEYE id. vector Ml text WX ARAE. id
BRI g, text BIMERREXARAL, vector BHZH
OpenAT M55 AR o

IAEFRAT TR E AR XK RINRAFMEAE Redis o vector BIRKAEZ
JEHTHZR. AL, A1 load data to redis HRECRIATSL
o B ES e 48 LA

def load data to redis(self, embeddings):
for embedding in embeddings:
key = £"{PREFIX}:{str (embedding['id"'])}"
embedding["vector"] = np.array(
embedding["vector"], dtype=np.float32).tobytes()
self.redis client.hset (key, mapping=embedding)

PLE FGRACHS B AER B NE R Redis 0T, 75EA]
4516 Redis Z5IM1 RediSearch FEt. #HE [ IFEMER, BE
F FEH SO A AR

B AR S IAE 75 B — N vk R B FH P N B — M A =, IR
HE & Redis:

def search redis(self,user query: str):

# AR PG IR

embedded query = openai.Embedding.create (
input=user dquery,
model="text-embedding-ada-002") ["data"][0] [ 'embedding"']




fEH] Redis WEILMERLF AW GES BB XTI , 2
JEHAT R

# PATIHEER

results = self.redis client.ft (index name) .search (query,

params_dict)
return [doc['text']

A AR R IR B EAE BBl A SO . T RS8P IRA TR 2
el PRI LR Bl — AN SOR SRR

m4tk—"N, DataService WIZEMIUWI T R,

VA= |

for doc in results.docs]

il

DataService
__init
pdf to embeddings
load data to redis
search redis

L LSE R BE R 7 NAE Bl Al DUKIE S e B R e i 1
AEo FEABIH, FRATIRYE B € O 1 7 R HE T 1 RA ) /) gk
TEo VRAT LIRSS B B A) FREAT 3B, Bl kB —Fioks B bl
SENRESPRPS S JIUPIRr

03. HEMRS
FETH [F) LS P S AR e A, R] LUK BT A T30 7 e R 3% 2
AN B RS AR betn, AR DU I ) 8 75 5 R (K H s 45 A0 O
CAR A IS, MR Al — 2@ A RFE4ag 5D, s I AL SR AS

H A ——E M ChatGPT #

BEEE. AR, AR E AR S5 AR E A
UM B B 01 i) e SR O B 3]

class IntentService() :
def init (self):

pass
def get intent(self, user question: str):

# A chatCompletion Ui
response = openail.ChatCompletion.create (

model="gpt-3.5-turbo",

messages=|[
{"role": "user",




"content": f"""Extract the keywords from the
following
question: {user question}."""}
]
)
# SREE

return (response['choices'][0]['message']['content'])

EREIRSS R BIH, TAVEH 7 — DAL, b
MR PSR R, JF HUR I OCHR], AN EE R A AR AR T
7o BANBIMRZRZ AN IER, HEEWN A FFERITE
PN R P s L £l

04. M 2R 55

i R SSAR a7 B0 FRATTAE P BRI TRI R ZER. ChatGPT AR ALAR s Kodhe Ak 55
FRE (1 SCA K B i) L

class ResponseService () :
def init (self):
pass
def generate response(self, facts, user question):

# WM ChatCompletion ¥/

response = openail.ChatCompletion.create (
model="gpt-3.5-turbo",
messages=|
{"role": "user",

"content": f"""Based on the FACTS, answer the
QUESTION.
QUESTION: {user question}. FACTS: {facts}"""}
1
)
# SEHE R

return (response['choices'][0]['message']['content'])

XHE R 281 Based on the FACTS, answer the
QUESTION. QUESTION: {user question}. FACTS:

{facts}, BAEHMIERBIEILS H RAFIOSE R

05. BERMBANE
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def run(question: str, file: str='ExplorersGuide.pdf'):
data service = DataService()
data = data service.pdf to embeddings (file)
data service.load data to redis(data)

R .

intent service = IntentService ()
intents = intent service.get intent (question)

RN

facts = service.search redis (intents)

SHe JEL At 2
PISER:

return response service.generate response(facts, question)

NTEERR, BAVE—HE: EE R RIEM (Where to
find treasure chests) ? FRBIZLH TPLFER,

You can find treasure chests scattered around Hyrule, in enemy
bases,

underwater, in secret corners of shrines, and even hidden in
unusual

places. Look out for towers and climb to their tops to activate
them as

travel gates and acquire regional map information. Use your
Magnesis

Rune to fish out chests in water and move platforms. Keep an eye
out

for lively Koroks who reward you with treasure chests.

{255 5 Zrf, {RATCAIKEI(EA] LangChain MESREkId A
AT H ) HeAl T

FEATHY, FATREGH 7 —4 ChatGPT M., ELFC&LY>] T
HATE B, M0SEhs EIRAIIFBATR e B B %154 OpenAl
S EHT IR . fkA) ARE— 20 LU RER T SR RN, BASE 44t
ENARAI SRS, EEAIHRE SCA I BB T AN [ e I EE B, Bl 1 B



HAREEAN Redis MEHIENZWEELZ —. MEH LM ZEXAT7
HRE, AOHLEES NZREZ]. Adigidd, 5 5 mnam
LangChain MEZER]HEEEIE S RAIH .

3.4.4 WTiH 4: &

FEARBI, R ERAIEET ChatGPT MIEEA NBHEE, & nl URE/RIE

ERN BB O AT A . ATTH SR S0%, A LM fUBe /4t

%gﬁﬁﬁﬁ,t%ﬁﬂ%ﬁﬂ%ﬁ%ﬁ,ﬁﬁ%ﬁﬁ@ﬁﬁ@@%ﬁi
£ HY] 5+ [H] o

WHIoAE, AEHTXFER S RSB PR E R B RE S 5N A
AT E, B XORTS SN R P AT K2 E8E . I RARAE R 2 o 5 24 1)
R, AN VR EEMTE 4 SHE 5 &=,

ATTHAE A OpenAl AR Whisper FESZIIMIE & 2 CARFEHIhAEE, 0
%2 BRTR. NT @R, BAVMER Gradio RMEM ) A, X2&—
FhalH TR, AIPUE ML AR PE W vl 15 0 1) Web FH1H .

01. f#MH Whisper FESZELMIEZ B SCA R

AR ARH AT, RL MRS AT T 44 -

pip install openai-whisper

AT AT DU MR IR A — ATk, RS A E SO
ERARAE NI, FFIR B R SR U SCA o

import whisper

model = whisper.load model ("base™")

def transcribe (file):
print (file)
transcription = model.transcribe (file)
return transcription["text"]

02. f#F GPT-3.5 Turbo & AI By

XA AT BhERM R B2 A OpenAl APT 5P HHTRH, BBKH
HRAE N T R N R gR s el P s i, & 3-6 B



K 3-6: f#H OpenAl API WA FHERE
BAIRZSEERE 3-6. ChatGPT FMEIFH P AR — R EHZE
) RE. B98 1 & QUESTION. T2, FATER ChatGPT RHIZIiXA
W, PR 2 KON HES . XA ER R RE T A
& B RBUEMN T30 . R P EEEPAT R e s iE, 4
RGN AT DA I 21X AN = FR AT A B I sh 1 .

ARET I, IR —REHL. RSP F2Rom ] DU T FRECE R
L MRS RS IR F I TR e i B

HOIKYL, R AT BIEERIE R, BaBAINMZE LT 4 A

QUESTION
FATRI B 52 1 —A> il
ANSWER
AT 1 A 1 [R5 X A [
MORE
BAIFREELZEE
OTHER
AT B S (FRATCE R XA D
& 3-7 s T BLERES
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BEN—AREER BN 7 — RS, BATE LC—"1AA ChatGPT APT [
PR, JFESREEAAE N — A E. tbin, B|RSGAT QUESTION R
S, WATAERIS H DL “UnRAREERIZ R @, [
ANSWER; WIHRIRFEELZEFEL, [FE MORE; WHRARILILRIZ, HZ
OTHER. A [BIZ—/Md. 7

BATETT LA IN—AVIRES, il WRITE EMATL. IXFE—K, AT BhE
SURT DAl A 7 A2 15 A BB I BB A R A R R U A
BOH BB, AR AEERWER T REEZEE . SRR
EEWE 3-8 fs.



& 3-8: FT[EI% ) A KA BT BR AR HOIRZS AL
BIG R A2 START KA, &AM .

B, EN— MR, ¥ ChatCompletion ¥mmiflddiflk, UL
PR AR ) AT e

import openai
def generate answer (messages):
response = openai.ChatCompletion.create (
model="gpt-3.5-turbo", messages=messages

)

return response["choices"][0] ["message"] ["content"]

B, BATE SCIRE AL e

prompts = {
"START": "Classify the intent of the next input. \
Is it: WRITE EMAIL, QUESTION, OTHER ? Only answer one

word.",
"QUESTION": "If you can answer the question: ANSWER, \
if you need more information: MORE, \
if you cannot answer: OTHER. Only answer one
word.",
"ANSWER": "Now answer the question",
"MORE": "Now ask for more information",

"OTHER": "Now tell me you cannot answer the question or do the




action",
"WRITE EMAIL": 'If the subject or recipient or message is
missing, \
answer "MORE". Else if you have all the
information, \
answer "ACTION WRITE EMAIL '\

subject:subject, recipient:recipient, \
message:message" .’

BATAERVERID T — MG S WPIR S,  DUE RN B3R A1 75 B ITIE R
T E. EARGIF, X2 IERS] Gnail API:

actions = {
"ACTION WRITE EMAIL": "The mail has been sent. \

Now tell me the action is done in natural language."

HEHASRALBATRE B R EAEHLRIE O, RSB T

XFh4T N5 LangChain HEZES| NI GEARME S AR AL,
FEILEE 5 =,

BATIN START REHLE:

def start (user input):
= [{"role": "user", "content": prompts["START"]}]

messages =
messages.append ({"role": "user", "content": user input})

return discussion (messages, "")

ANk S

7 [_p

e E X discussion BREL, EilRGEEWELE

def discussion (messages, last step):

# W openAI API LIREUTF —/AVRA
answer = generate answer (messages)
if answer in prompts.keys/():

# B —ASFORE, AN BN B8R
messages.append ({"role": "assistant", "content": answer})
messages.append ({"role": "user", "content":
prompts [answer]})
# )9 3l RS
return discussion (messages, answer)
elif answer in actions.keys{():

# WOIREZE Bk




03.

04.

do_action (answer)
else:
# FALT END KRE
# R Bk MORE, ARACREHHNE A SiE xR
# EMEHIT G
if last step != 'MORE':
messages=][]
last step = 'END'

return answer

do_action PREIEIAIREREIHHEE =77 APT (40 Gmail API) KA
BOWPAT A . ARG, FATIHT EDH AR A IAT 45

def do action(action):
print ("Doing action "™ + action)

return ("I did the action " + action)

¥ Gradio W& AH
2, HEHEES, RRHPR M. BATEZE 5w XS Iy & S .

import gradio as gr
def start chat(file):
input = transcribe(file)
return start (input)
gr.Interface (
fn=start chat,
live=True,
inputs=gr.Audio (source="microphone", type="filepath"),
outputs="text",
) . launch ()

LN

ERATRIRFEIB4T— F . Gradio ORGSR iZ4r H S FE ) 45 5 -
Running on local URL: http://127.0.0.1:7862. WLV
R, BARMiZE SR 3-9 FrosiNg.




K 3-9: Gradio M

iy “Record from microphone” ifiiME ! FATHAT 7 BL R XHE, %%
Rl 3-10 s

User: "Hi"
Assistant: "Hello, How may I assist you?"
User: "Write an email to John"

Assistant: "Sure, what message would you like to convey in the
email

you're sending to John and what's the email address you want to
send

it to? Please provide all the necessary details.”




K 3-10: AT BhEERAFRMEELZER
BNk, AR IR IR 25 R

User: "The subject of the mail is Hello"
Assistant: "If you could also provide me with the message body and
the

recipient's email address, that would be great."
User: "The body is 'Meet me on Thursday at 4 p.m. and the recipient
is

john@mail.com"

AT BEEEARSHERBAVRMEZ(E R, ERHRAG 7 H- Tl L i
PEANRIESC . e W E A% .



ATUH SR OpenAl [ ARSS U0 A JAT 5 AF I Hah 7. A
o, ARTH R RS IR UE . Gradio ANIE FH T 2SR 1 R 2
Fe, i HARS KRB, AT BhERIRIETFA S A AER R BA TR BE 5
4 FRRRPR TREBORE 5 B4 LangChain HEZE, DM
VR IR RN 1] o

fres kB, B g 200 R E S AT AL R B A 7€ 4248
A, XAIEHMG: RAEHT APT FIERARE, BRI H )R
%g%ﬁﬁ%ﬁwoﬁTﬁ%—ﬁ%ﬁﬁ,%ﬁ%%ZE%%%@
e B T

MimEz, ULEREIERTHH GPT-4 F1 ChatGPT FF & M AR F 1
e 1A 17
3.5 /NG
AEHST T GPT-4 1 ChatGPT JT &N FHFEF M & FhaT fedd: . FoAI 13t
W T RS P X S AR ey 5 N FH AR 7 ) N RE ) — e e R 3R, BLFE APT %
P, BAEEA. B EEMTE, AR IR NG 2 4 in)
BATERAE T HEARIRE], DU R A X T AR 5 2 N R A .

IRBAE, f5Bh OpenAl JRFSHEHEM NLP BEJJ, RATLUREAEDUE (1 D) RE
JREIN AR o, IFR R X TR S BART VA S B AR 55 -

SR, BIVEHEIARM KRR AR, Hihs GPT-4 F1 ChatGPT =& H T3
BB 5 4 F, BAOPEBRE LM ER, W BIRE s k%
IX MBS 9 77,



4 = GPT-4 A ChatGPT HIEZ
15

FESR LK LM A1 OpenAl APT ROZEREZENN, A EBMELRERE
=BT . KRN E L5 KRR, m@%%%\ﬁ%Gm4ﬁn
%m@T%ﬁﬁ MIPETRTHE . TREARZE SRS EEAR 52 3] B B4 55T
WA, KRERONIRIEM & LM 3Xah 8 N R T Fr s i — .

.1

4

+

4.1 R

FEIR NI FIE R TAE AT, Lk FRATT i 22 [ o R A 2R 1
chat_completion ¥, PUNARIRLFEMEIE. Jy 7 A EME
&, AR Z R HCE XT

def chat completion (prompt, model="gpt-4", temperature=0):

res = openail.ChatCompletion.create (
model=model,
messages=[{"role": "user", "content": prompt}],

temperature=temperature,

)

print (res["choices"] [0] ["message"] ["content"])

%R ARV R T R AR A i B AN E S R . model M temperature
AN TIERHE, BN E N gpt-4 A 0.

N T UL TRERE B, AT A H R0 “As Descartes
said, I think therefore” CIEWIEERJLATUL, FIEHD . R SCA
ﬁ?)\ GPT-4, AR 5 R 2@ LB H N I i T B H A AR i Sk kb 4
SES

chat completion("As Descartes said, I think therefore")

R A B H Y JE A0 R B

I am. This famous philosophical statement, also known as "Cogito, ergo
sum, " emphasizes the existence of the self through the act of thinking
or doubting. Descartes used this statement as a foundational principle



in his philosophy, arguing that one's own existence is the most certain
and indubitable fact that can be known.

S TR — T DI, LT DU AR SERR . LIM (s, M
MR AT RE AR P AL 7 A B H AR il o AT TR A AUNE W 5 AT 34T
AEH, VIARECRTH TN R A RIZE R tehh, AT TRk 26 2500 an
(AT IR R AN G 5 SR R A 3RS 1] o X SRR AT 3

i BEERIE, FER TREATREX M OpenAT APT HIMEAIMAS . iZiA
IREIES OpenAT FFMILZWHIARICEURIEEL . Ws 2 FATA, FATEA
FHWEH max tokens S, LA 2 i H T

AEER, VRMIZFIELE openai PEMITIEPMIHARKZSE, Koyini
ffiH temperature. top p M max tokens 55Z%L, JR-4 RIfEAd HAH
AR, PR ] REAS BBUOR A R 45 R .

4.1.1 Wi E MR~

IRZATE ] LB $E 7~ 1R R 5E A, BRI EL . SOAR 25, 1 I8 B A ) /it
B%. BT XEATSF, FATE T FEARREAFTE X =KRER:
. NSRS, Wl 4-1 Fiose

B 4-1: BREIRNE

R=REZIFARAR R BTN, eI AR B E . A, WREE
P IR Al IR 5 M R A SOX = KR, IRELRE IS 13 B 45 2R

TER, BMEMH VI =KER, WTRERIMES, REn]RER 2R

@ﬁ%ﬁﬁ,mgﬁﬁﬁﬁ\&ﬁi%ﬂﬁﬁﬁo&mﬁﬁﬁﬁﬁﬁﬁﬁ
.

01. ETFx



NS — KEZRZ BN f£4 LM 4 S A SO, UL A)
REVEAMbAlR B R 3C. v VX, ERSERATAE ] GPT-4 Gl
—NARF, AT TR, %MK, BRI R B
POCHRGIER . A B SCRMBA Y, 5 A R
RO KA

BB A Y LN B (1 $ 75 1)

chat completion("Give me a suggestion for the main course for
today's lunch.")

A2 LN e R

Grilled chicken with roasted vegetables and gquinoa.

BUE, EHRIETIMAEZ B ER.

prompt = """

Context: I do 2 hours of sport a day. I am vegetarian, and I don't
like green vegetables. I am conscientious about eating healthily.
Task: Give me a suggestion for a main course for today's lunch."""
chat completion (prompt)

FAF B LA N i

For today's lunch, you can try a Chickpea and Sweet Potato Curry
served with Quinoa. This dish is packed with protein, fiber, and
essential nutrients, while also being vegetarian and not relying
on green vegetables. The curry can be made with chickpeas, sweet
potatoes, tomatoes, onions, garlic, and a blend of spices like
turmeric, cumin, and coriander. Cook the quinoa separately and
serve it alongside the curry for a delicious and healthy meal.

FEER A, TSRS A E S BN, IR RS A1
EVE: EHEE U EE S EA AR R A

EFSCEIL S S GPT BT A A A 2. Mo
G R E ORI R NS, B R, B L R
SCASZUL £ BRI ST . Sy T REIT G2 A, T L
i GPT-4 BRI M. 15 FEAREIT, RAVESIR, A H R
BEEAE, NS DR R IR LT L
LA



02.

(EEIPWE AN GE

prompt = """

Context: I do 2 hours of sport a day. I am vegetarian and I don't
like green vegetables. I am very careful to eat healthily.

Task: Give me a suggestion for a main course for today's lunch? Do
not perform the requested task! Instead, can you ask me questions
about the context so that when I answer, you can perform the
requested task more efficiently?

moan

chat completion (prompt)

GPT—4 [F) FATIHR H LLTR ] -

Sure, I have a few questions to help me suggest a suitable main
course for you:
1. What type of sport do you do, and do you have any specific
nutritional requirements related to it?
2. Are there any other vegetables or ingredients that you
particularly
enjoy or dislike?
3. Do you prefer a hot or cold meal for lunch?
4. Are you open to trying new recipes or do you prefer sticking to
familiar dishes?

RS 1) 1) R S 4R R AR OC . AR IX LG e @, FRATWT AR
W PR BN B, AT BURAER B 3R 1r] I 22 i XA
.

55

55 LT ARXS GPT-4 BRI AL, JF HNV W HBAR. IR %42
R RS S S, FFAER S i A& R R R R 5] S 45 A
BT B 45 2R

FERTHIA B, AR5 R AR ROy g —IE 5. JATaT LLyix
ESSAIMANTT, VUL BATARZE I P . FEAGI, FATESRBEALTR
IN—5KEAE, FIHAEERN R B (10 e 2

prompt = """

Context: I do 2 hours of sport a day. I am vegetarian, and I don't
like green vegetables. I am conscientious about eating healthily.
Task: Give me a suggestion for a main course for today's lunch.
With




this suggestion, I also want a table with two columns where each
row

contains an ingredient from the main course.
the

table is the name of the ingredient.
is the number of grams of that ingredient needed for one person.

not give the recipe for preparing the main course.

mwoan

The first column of

chat completion (prompt)

The second column of the table

Do

RS2 HY DL 4t 4

Black Beans

Suggestion for today's lunch:

Stuffed Bell Peppers with Quinoa and

| Ingredient | Grams per person |
| === | === |
| Bell peppers | 200g |
| Quinoa | 60g |
| Black beans | 75g |
| Onion | 50g |
| Garlic | 5g |
| Olive oil | 10g |
| Tomato sauce | 50g |
| Cumin | 1g |
| Chili powder | 1g |
| Salt | 1g |
| Pepper | 1g |
| Shredded cheese | 30g |

OpenAl API /RITITHAFIH T 48 AMEL Bl XEERFIERT GPT
A DLPAT RIS, A EEA R EECA A R P~ 18 7~ . B
SRIXEERBIE T GPT-3 ALFI Completion ¥, 1HXIT
ChatCompletion Ui Kid, JEFERMFN, I HiXEEREIR T
VLA 7 anfa[ 25 OpenAl BEIRIRAT S . HAIASIELIZ— N HEA],
ST = A IR

HEAIE
A BRI, IR B SO ER SR A 1.
N CIPN IR

Correct this to standard English: She no went to the market.

RS S ATt R M
R S 2% 0 SCAS RS D Tl B O B2



/S CIN IR N

Summarize this for a second-grade student: Jupiter is the fifth

planet [...]

TL;DR ##f%

TL;DR /& “too long; didn’t read” WIEH FZH4E, BN “AKK
Ty ' - ANKI, RBEXCAKERM T1;dr, BIATIERER

X A REAT 2

AN CIN IR

A neutron star [...] atomic nuclei. T1l;dr

Python ¥ HRES
H B RE S ekt —Bt Python %A,

SRR R .

# Python 3

def hello(x):

print('hello '+str(x))

# Explanation of what the code does

TR ) B2 2%
TR AN BR B I ) SR 2

AN CIPN IR

# Python 3
def hello(x, n):
for i in range (n):
print ('hello '+str(x))
# The time complexity of this function is

&4 Python bug
BEEH bug B Python fHS,

AN CIN IR



03.

### Buggy Python
def hello(x, n):
for i in rang(n) :
print ('hello '+str(x))
### Fixed Python

SQL iH 3K
A B SQL A

/N CIN IR

Create a SQL request to find all users who live in California and
have over 1000 credits.

KLl )i 2%
XN 1R AT 2R L

SRR R .

Create an analogy for this phrase. Questions are arrows in that:

MEE
AL

AN CIN IR N

Ch X8

Convert my shorthand into a first-hand account of the meeting:
Tom: Profits up 50%

Jane: New servers are online

Kjel: Need more time to fix software

it

G IRER, mRR Af e — RO G IR F H—MAth.
S8, AT BN SO DU AE A, BN Y AT LR s X A5 7R Ayt
. LU, BAVKFHRALEZE IR L HK At



prompt = """

Role: You are a nutritionist designing healthy diets for high-
performance athletes. You take into account the nutrition needed
for a good recovery.

Context: I do 2 hours of sport a day. I am vegetarian, and I don't
like green vegetables. I am conscientious about eating healthily.
Task: Based on your expertise defined in your role, give me a
suggestion for a main course for today's lunch. With this
suggestion, I also want a table with two columns where each row in
the table contains an ingredient from the main course. The first
column of the table is the name of the ingredient. The second
column of the table is the number of grams of that ingredient
needed for one person. Do not give the recipe for preparing the
main course.

moan

chat completion (prompt)

HAE R LU 4R

Main Course Suggestion: Quinoa and Chickpea Stuffed Bell Peppers
Ingredient Table:

| Ingredient | Grams per Person |
|- |-———— |
| Quinoa | 60 |
| Chickpeas | 100 |
| Bell Peppers | 200 |
| Olive 0il | 10 |
| Onion | 50 |
| Garlic | 5 |
| Tomato | 100 |
| Feta Cheese | 30 |
| Kalamata Olives | 20 |
| Fresh Basil | 5 |
| Salt | 2 |
| Black Pepper |1 |

IEURFT L, S iAol F F B4R GPT RBEARLXAER) LM HIRER 7 Af
Fo NI LAY SR R, 5l SRR A ke e R AR . BAR
iﬁfﬁﬁﬁ%?ﬂ‘]i‘%ﬂﬁl&ﬁ%m, BRI REL M LT3 it
S

ER, R MINE, R5E 4T LB R 5 SOX B8R R
il ARYER R B B AR TR K, —Le4on i il BER I ANA U 454, B
BRI ERCEEMER . B, AEZIRT “ B C—ES5-Mm”
HEZE, i LR HAL Y B R s il i T R

4.1.2 ZFPHE*



BATHE, GPT-4 AEKFE., ki, BEEHE 369 X 1235:

prompt = "How much is 369 * 12352"
chat completion (prompt)

RIS 2SR E 454 965, (HIEFRE S 455 715, GPT-4 AREMERE
Ze P B ) JN 2 O, AR AR AR, I8 AR VR TN 2 i
AMFRICRE BB R., XEWE GPT-4 Hit s AamrEy, Rig
WHAE RN BT X BT — A7, DLk, HBERGERERNE
Zo PRET, BANEUFERMSI TN, 5ERAIEFE . GPT-4
BECE AL, ERE BsE L,

U 2 5 B0 T 7 19150 A 40 SR S (407G 28, ELFE T o A 2 PO T 2K ) B
GPT XA [y m] S 3fE LLE I 38 s TRER ARG RIRIE. Bk, @& B0l ARSI
i Cn Wolfram) SRS &% HERTE. ——PFEE

5% 5 FRRIY OpenAl W@ RIGR GPT-4. — /Ml ¥
et AT, e TR R R SR 5

femnin SRR R RE ) — D RES . b, ZJEORRBTE 369 X
1235 I, FATA] LUE SRR B — v B I . 25 R8BI EMs 3T B
C, WARMEABAT AR ERE O PR SES A, Bt BATA LodEd
S SR AT T A HE R . R IRA M AR B T 55—, W R
R R I TR) AT HE R, ot m] DAAR RS2 255 1) ) R

ERR R IR BN “iEFRATE D B XA TE, S UE I A] DU Y
fER S S R I HEEE ) . X PRI AR B RBE (zero—shot—CoT
strategy) , H Takeshi Kojima ZE AJE 2022 £ AKEXHIL L “Large
Language Models are Zero—Shot Reasoners” H#&H.

B Y FR A TR R SRR RLZ PR HEPL AR . BRI A AR
R R AN 155 R AR 55 (s BIOR AT IX AP HERE, & e s AR e
I ZREE SRR TEAE ST . SIATH Gl = WHE D FEA A S F R
A, FRAE SR BT ZR eSS BIE O N ATz 4.

EMRATSE B, EFURAARRIES BEOFR Colnsel i
“Let’s think step by step” ) Jg, MR FFRATEILYT4 il B 74
. A B IR, AT AR B e — U o A
PRI . LI R 2R



prompt = "How much is 369 * 12357 Let's think step by step."
chat completion (prompt)

ST 1R 0 ) P

Step 1: Multiply 369 by 5 (the last digit of 1235).

369 * 5 = 1845

Step 2: Multiply 369 by 30 (the second last digit of 1235 is 3,
so multiply by 3 and add a 0 at the end).

369 * 30 = 11070

Step 3: Multiply 369 by 200 (the third digit of 1235 is 2,
so multiply by 2 and add two Os at the end).

369 * 200 = 73800

Step 4: Multiply 369 by 1000 (the first digit of 1235 is 1,
so multiply by 1 and add three 0s at the end).

369 * 1000 = 369000

Step 5: Add the results from steps 1 to 4.

1845 + 11070 + 73800 + 369000 = 455715

So, 369 * 1235 = 455,715.

BERLET R R AE T BB ISR . DU e R RN R
DRI, AN G R B AR i)

UG PREZ D 2%, (HAFRE R, BTS2, K
N GPT-4 FREgaxtnlfE. X T HEEZRMEN, tbin 3695 X 123
548, B X ANE TG, GPT-4 R CiEE HIEMA X,

AN, BAEFE TCIESUE — A AR A TR B R, BRI A 2
L Ia T Ce 7RI T B P ) @ R AEM B, SRR B IX AN A
BT BERE GPT BifEafitt. REXANHIIN K2 EHE2E W 8A %L,
HHAEHT A E. 3 “Large Language Models are Zero—Shot

Reasoners” WIVEE KL, ©XTZWEARR @, W EFFSHERP RS, ¥
e SR 1) e AN HoAd 0 A HERR 1 ) @R T A, SR, e TR A A
PR 1) A A I 2 RS

4.1.3 SEP/bREAZES

IDEEARZES] (few—-shot learning) J&H Tom B. Brown 28 AfELC
“Language Models Are Few-Shot Learners” H#EH ], BEF5HIZ LLM
PGS R ) LA R Bl se dE AT S R s A I E S 3. e D
FEARZE I F IR, ARTT PR B RS I LA 7], anlE] 4-2 Pios. 1R LR
T T H S BT R A



B 4-2: BEJLADBIKIRRE

FEAGIR, FATTESR LLM R € 1 B 1A e MR 5 155 o AR AEAR G an{T il
HHER S B T IRIX P “4847 o (HRE DRSS, XRBIRE
Gyo il —sufilp, et Hah A B I EA TR

FATAE B LL N B

REA S IR IE T B H br e A R B PR)E, fERdE AT, K
gt ¥ AL SE i 3 7n ] o XA a1l 5 /T - BB A A R A 7
o BERLREARYE 45 7€ 7 ] RO AU AT 3

HATRTLLE R, SUETLA B, B g Re s RS 38R eI GRBr
B AR A B i, LM AT AR D 59— dadod B 2B et 1 2
%

IR o



REARSES]RE LIM B — D e KRR, BOSEMS LI mER
W HE N, R A RAIME S RIAHAT & FE S

FESR N ] PR IR B, 55 h i OR B SCIRMT HAH SR . IS BE B T
F Y DG I P 5 LR OF AR . AL B, A5 BAN 78 70 B 1 ] B 7 151
AREFBUSAN AT IR S R . L, A A9 S 7= BT i DR E AT %X IR R Y
B8, FHEMUERPATIES EREE.

65 LLM M9 —F kR BEEARES] (one—shot learning) . Jii% A
X, BRI, RATA S — DRGSR B R PATIES . REX
MR R T DR AR S B, (EX TR RS LM B2 B &
FEERMRAM TG, B iBa . BRI SRR, Ak
P, HERATEAL (R AP {FHSAEM) . 2R, ST E 30
TR BT IR AN R AT T S5 R AE L, ADREARZ I RUR AT RERE 4T .

PR TRORA ARG, BRI ANE S, fRal DL
HEER FHBIVE 2% E 2,

SHEE AN 2 SR TAR MM, : Prompt Engineering Guide Ml Learn Prompting, DPAMEiE—
?u}:il’}jo __i%%%g

BIRATTIRVY 12 M n] UG Y (3R TRE ST, (EAEVERL, R LR
R IGE SR, DR R . TFRN R TAE 3R B RAT
RIS R R E B R . 15 IC(E, R TR — DR E RSN

.
4. 1.4 BERAIBR
RATOL T T USRS LAHI5. RAIXLERTS, RATATLSS GPT 4
RUIATy, LA S5 R B LRI Tk . AT %
HI5, RHEA GPT R4 5 4o in] i O 2
01 $E/RHRR HE % 1

PESL TR, 40 A L 5 8 7 ) RO s SR 1 B8

I RAR IEER I T IR NIRRT 5, B A FECE A 2L
HGIRUL, -] UL SRS A (R R AN R SOA .



PRig I AR IR IE SR 7?2 BB, WE RIS B SR
?kﬁﬁﬁﬁ,%ﬁ@%ﬁ,%ﬁ%%ﬁﬁﬁﬂ%ﬁﬁ%%ﬁ%
T+

02. & At%

A, RO B —NEKIE P LM B . fEXME
T, SRR E S, AR A JSON fth °, AR AR
21E JSON AU H 2 AT 2 J5 5 N o W SARLE SR 7~ 18] A Uk 4 H 20
8% json.loads $:5%2, MARBAH M RATREHE L. XPhH )
EHT W25,

tban, A IR AS .

prompt = "'

Give a JSON output with 5 names of animals.

The output must be
accepted by json.loads.

chat completion (prompt, model='gpt-4"')

FAEFILLT JSON ARG,

{
"animals": [
"lion",
"tiger",
"elephant",
"giraffe",

"zebra"

03. EEER

ZI0RM, BT SIS RIFRCR, JUE AN R KR . g
ﬁ%%%,E%ﬁﬁ¢%ﬁ%%ﬁﬁ%%é,@ﬁ&%ﬁﬁﬁ%%ﬁ
Ji 3.

XA AT PAIE I A7 R s R S




04. fEMHfAE RS

FEMAL et s 2 fig il id e e A S e oA 2 A
FAG SRR, AR ZIREE R, T IERRLE A [ [
Eo MNTEIMMES, EREITFIAM: HUARKRET A2 RE
AR N, FRAEAE e 8 S TR IR R & .

B b BATAT A SR ] R AR AN AR JSON AR B
B e IS A AR 2

PAES 3 BERYIHE 3 A 1 ks

Extract the keywords from the following question: {user question}.
Do not answer anything else, only the keywords.

BATIEA RS 1E, B A 28GR

05. ¥ B R 1)

PR 14 0l o R AN IO . SRR R BRI 1 AMAEE 10
ME)TF, B AANGPEE SR B NI . XEUE AT 3 I
H 1 . JRATE SRR 100 B3R 42 i — 55 9 25 0 S2 (1038
Hfg. EIH 4, FTAITFTHR R AW EHE KERS:  “aRIREE
25 A, [A]%F ANSWER; WIRARFEEEZ(5E, MHZ MORE; Wl
PRIcHEEmIZ, [FIZF OTHER. R[AIE—ANA. 7 WREA &5 —R)E,
B F ST, MASIENEER.

3#%E 2023 4E 11 A 19 H, OpenAl £ Chat Completion APT Wi 7 mimife X S%, 24t
7 JSON FE=QAe$e, F TR 2R sy B2 AR JSON . 7EF 1A iiiB] JSON [
BRI, RIS R JSON R aUn] DAAEAR A A= sl B nl SE A &5 . —— 1R

4.2 B

OpenAl ROL T Ll BN GPT M, RASIX SRR T4 I
f%ié {HET S AR 45 8 R SO AT T RO, WA PR EE
TP RE o



4.2.1 FFEEHOA

IERBLURAE N 22w G — AT B B BRI R A s . T RE 2 =] e
APPAE R LA, DA e fRA B A A 4 H 10 R BB A [0 B AR FF— € 1S
PERIS . BPIX— 53, ARG B Z AR TR
ﬁﬁ@ﬁﬂﬁﬁ%ﬁ%%iﬁ,EZﬁ%ﬁﬁ@ﬁﬁﬁﬁoﬁﬁﬁﬁ%:
TR .

XA, URARESCEE R R, FA 5 50 T g M 55 e Y
Bl & & AT X R R . SR)E, k] DU A X S i o
DIARAY, MR SE 3] 20w pir YR8 5 A NI . Al e AR R AR o
F2FT OpenAT FEOLA AR R IR AR 2, JHL AR BT f) DY S R A0
PARE, DUERNAFE AL, T REEAE A AR 55 b st mdE I, il X BA
RS BEATS0R, VR AT BLESEE — > TR 4R e b 55 B FH 1 5 A 2R R] Y Y
FELFHIEPE 3l el S22 s

B 4-3 Jon TRORIERE, Rl Y AR e U BE SRR R GPT
AT 10 N B o A P Ao (i R R REA 7R e s P B R AR

GPT AR B 4f (T . 5 ZEom N2, SR Ja AR RS HE A, e+

OpenAT MRS5S a4 Fo HZATAIEM —FF, FRBIUER OpenAT APT SKRAEH
e, PIONETERAEAME .



B 4-3: AR

BSR4 FH [ CIEEE S LLM 3E4T T30, e At SR 1517
7E OpenAl MRS ES L. IRFEELEN OpenAl APT S AYHEITAS
b, MTAREARREHE.

01. &FXTHeE AT R GPT RERiAEAY

HAl, Ruf{U&EH T davinci. curie. babbage #1 ada iX JLANZEAH
A 4, X R T FRAE AR PR AT T R L TR . TR R R
AL N R P B G E A A B/ NA (ada AT babbage)

A] BE L 8] BT 55 BR BT U A PR i B A2 A B B L Bl AR R s, K
IR (curie A davinci) MIHEAHE T 8 55 118 5 AR AE B GE 7T,

T R T 7 L B AE A M 1 R 255



02.

IR AJE T InstructGPT R7, EAIRAELE RLHF MrEt. il
TR IR, PR AR s B CEIRE TR EA T A AE, R
AT PUEF X 8 AT 45 BAEOE fRR T . BARVEH InstructGPT RAIH
ACFRRE N ANHEEERE /7, (HAENIIRME ViR REAE, LEARYT DAUR
TR AL PR B8 J1FAE BGRE J1 R AL T T S H AR

FERORIY, AU FHEA AR, T ANREEH] InstructGPT
FY ISl ] ity

it LA A DR A 22 5

WA TR X R AR S5 — W EEF N GRIA R, DS A A
PR RE A FL [ 2 SR . AERUAIE R, BRI NS A 2

o REASE ) N IE I S il [ AR AL SR AT IRECR 3 1) 1, PAds
PR X e a5 tH ARG IR . fED AR Ik i, B
S HASHUE

TR R DREAR S22, AT ARG 58 GPT AL, S n] DL
zﬁﬁﬁﬂﬁﬁﬁﬂ%%ﬁﬂ,E@%ﬂ%%ﬁ&%ﬁﬁ%i?im

XA O ARG A KA ] 5. XA OE fil AR DR A
PB4 B BRATUS A 1 S R ANCRIE T

DREARSE S R R 5Tk, HAUEM I REE R, WVEAH
LHEFIGRA . 2 JE G BRG] m] ] B ZE R E & N A [FAE 55
I, XIS AE A . DA STETT RN G RENS PRI it R R
ARG FMEST, XL RO 2 IR Se I 7% . XA TR 55—
AN RBEIEFEAREE A, R T PRI ZRid i 2 5 5t

R 8 7 PR B R O TR AR B A A PR T FRA 1
RGN T T RO P R B R, AT DUECBON A R AR
55 BN T AR B A A, S L AR s 4 BESRAS AN DL H
PGSR ATIGRT GPT BAYAEAE 55 3R I I 3 {H 75 ZEA0R LA SE 43t
5 H ARG T, IR R . AR, R AR AT 55 B
i 2 E LRI N 5, A ) BE R EAE ) T _E Ao Bl e AT
WIZke BRI L7l B 2 [0 22 s IR XA — PRI 5. fRid
A LAE AR L AR S5 AR, (HX T RER 2R+ A E 28 a7



Aol e IXRPOR RS AT DL 25 e m AR R PR RS, IR R B A
SR RE A o

IS 5 2 R TR R A 3 A RN R N T AN [REA SR Y
Al IERDvnst, AR AR U B TE R IS ORI R 21T

B2

Y ZE 2023 4F 12 A 2 H, OpenAl HFMOAMEAAIE gpt-3. 5-turbo-1106 (HEFE) .
gpt—3. 5-turbo-0613. babbage-002. davinci—002. gpt—4-0613 (SZIGM:, 54 2AERH 7]
PLEHE VIR o —PRETE

OB T SCrb B BTG A B P 2 SR A B AR U R s S R IO RE, R A
PLF: AT L R A AR R R o B R 45 B s 1] LA AN BRI AE IR, AR D AT
W OFEERAG N “HE” f54. B, BORJE, JRATDEAREESR R BRI AT N, R
fidrsia . ——EHTE

6% 2023 4E 12 H 2 H, OpenAl CLAXIARBIREN TR T AL, BHAERT, HRAE
B 50 ~ 100 PNINGoRBIBHTROE, #iaE 2B RSO UR . —3FEE

4.2.2 ffH OpenAl API #4T4H4E

AFTRAR IR OpenAT APT SRAMIH LIMo FATRE A > dn e v 2 Hicdis
AR, FEAEF] OpenAT APT B — ANt MUY,

01. HEZEHE

B LM BRSNS Rm BB, B8RSR
JSONL A, Herpfg—A7 X B — Ao i — b 2 SCAXS -

{"prompt": "<prompt text>", "completion": "<completion text>"}
{"prompt": "<prompt text>", "completion": "<completion text>"}
{"prompt": "<prompt text>", "completion": "<completion text>"}

JSONL SO A, Hd R — A7 Ron— /Ny JSON X 4. 1R
A DL BBk A A2 K B . OpenAl 24T —A T H, wlLL#
BARAE BN 2R3 . % T B2 MO #% 20 (CSV. TSV, XLSX.
JSON B JSONL) fE NN, HEEAIEEGIEREM AR5 /
B, JF 4B el B THOAS R JSONL . 1Z T HESirE
W5, IR ot O i E Y .
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£ 2 R AT BL MU T Is T L T A

$ openai tools fine tunes.prepare data -f <LOCAL FILE>

2 LHRR E— RAVE VORGSR & R . UREL AT AE 320X 88
W, Wl IS, IR EEI ~q, MM B 3hE32 i il

MPAT pip install openai W, ZLHSHI)ZHE,
Z 5, R AT DAAE 2 b A e

RV R RIEAE, Az TR RS 75 ZER A 7 NI grdk
AIGIEEE o 1K — P HERE IS . SRS N ZREE SRS Y 2
. W UESEN A i B AR T R S HU B B TERE

Xt LIM BB 52 28 T i ol el e X% i O Bl
ERATHORN, BT IR B AT, DA R BRI N A Bk
g%ﬁﬁiﬁom%ﬁ%%ﬁﬁﬁ%%iﬁﬁﬁﬁﬁWE,Mﬂuﬁ
EREYLFEAS .

ARSI

R I fE e, IR EALE] OpenAT HARS54%. OpenAT APT 424 1
ANTR] ) R BOR AR A E SO o DA A2 — L5 B B pR 2

AR

openai.File.create(
file=open("out openai completion prepared.jsonl", "rb"),
purpose="'fine-tune'

)

NS EVTFR: file M purpose. TEFIAE, ¥ purpose ¥
BN fine-tune. XRFEGUEH THOAE TEOCEAE . KRBT
R — i, fRATBME id PR REREXME ID. HAr, SCHFRER
ANFTUUAE] 1 GB 7. WFEELER, WA OpenAl,

T R S A -

openai.File.delete("file-z5mGg(...)")
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file id ZHUZ LT,

FIH TR & AR S

openai.File.list ()

R 1D IRE A AW, FRUETH iR A .

plfe3ZSvg el ling ki

P 2 AR SO — AR R R o i

openai.FineTune.create {E OpenAl AR%%2s LE)EE—"ENL, DA

MR 25 78 I A SR AL HE 8 AL o 22 bR KPR il S92 0, 25 HE AR b 9 1
MERE, WENIPIRE. fine tune id, DARITFRLE AR LAY (1) 4

R

® 41 HIH T EEARASE

% 4-1: openai.FineTune.create [—IiyAS%; 8

FREH % Hiik
7| X EME-ESE, BE 0 B 1D, BEE NI
training file |fF [# A JSONL . BANZRBIFRRZ — WA prompt
| M completion HEMJ JSON X%

model

te & FH TROR P LAY, niETH ada. babbage.

curie. davinci, BUH Z AT, BRI BIFERER

BE curie 9

validation file

B EAERHE K O B S 20 T ISR AR A
Fh S AR AR IE TR AR

suffix

B | B R

Kot EREH 40 DMFREARKFRE, eREsnE A
5E SRR A B

YFE 4. ——FHFHVE
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05.

B AR AR
A DUE T DU R R EREL OpenAT AR45 2% BT d 7Rk

openai.FineTune.list ()

iR Ay, UE A WO E R .

BIH A ARk
A LUETS PLR e BT R T AE OpenAl fIR55 ds iz 47 RIPE L

openai.FineTune.cancel ()

GRHMAA —MUFTFE NS fine tune id. ESHELU fr- JF
LR, il ft-Rel2otqgdRad (.. .) . 'BREFEMH
openai.FineTune.create BIEIENGEIRIFN. WRRELRT
fine tune id, AR LM openai.FineTune.list &

Lrend

o

A 2023 4F 12 H 2 H, —ANHS LRGSO RNATLLUAE] 100 GB, NS0 R /NS B
IKF| 512 MB 8k 200 FAMRIR. —— P& TE

S#% 2023 4 12 A 2 H, OpenAl TEQUEMIAIEWMASE TR T hyperparameter (i
SH0 , AL A ORISR 23] SR IR A R B AT RO E . —

4.2.3 AN
MR T R AR TR, G B TR TR A e & 2 3 5 b i ik

4o
He o

AT UAE A R G A 245 7~ rp il ORI ! ARt

VREH SR B IER] 1 [F--2RBA . FBRGERE, ORI A LU T
Pon LREMIBORE iy, ERZ BRSO MR . AdAmEAH e
I, B AT DA 2 e UR

01.

BB




02.

03.

FERXAZEGI, LM R A BEIRHSCA IR A RS B . 1X48
SAEFE AL AR E AT IR S, KR N ERMER AR N . 5
1 BER, AREgG - RImig%ilt, GPT-4 AL T2 90 1
G e IS A AT DSBS 8 A 5%, B AR
WANLZHEEREF . B R € AR E EXE LM 3477
U, BCE B R SR A B 2 P, AR A ) DLRE G i A PR L

A, FAEPAT 5% e R 1) i 28 Y7 R S IR 55 I 22 45 B n#4 Zx

IR EHE O LM, DA SCAs, SXARORT DL 35 i 52 Ao
RIEIX AT 55 EIPERE, (8L RS B0 S AL B U PR TRE RO AE
SERE R S

EEE LR

TEIRAZHH, O a] LR B R 00 RN L 9m 5 AR, FF3R
Bt I . X TR AR SR B BRIV E B B £E DI iy, ffips
RIRENS AL PR 2 18 5 ITETE . 1B UM SR, TR, XAEHBIE
LT GitHub X} Copilot HIHVE, %1 E B 7EE S $2 4D Fi
A PRE P R VORAS BT RN 2 9 S ARHS o AT DAASE R AR ke )1 Zp
SRR EAE S, RIS s 2, Ff48 4R e AR rE B R AR AE ZE N H
SRR IE .

ot JSONL SCHFAT LA S [RF A B 0P 25 VP40 Ok T B
ST SR e FLIS ARRD R iR . BL T R — AT

{"prompt": "Review the following Python code:

'def sum(a, b): return a + b\nresult = sum(5, '5H")'"
"completion": "Type error: The 'sum' function is adding an integer
and a string. Consider converting the string to an integer

using
int () before passing it to the function."}

W 35 SCRS A 22

RS i o WSS IR AN AT T o S I 55 SRS, e LA LIM
A DVZE R B HEBRIRR 2. 7R 5 5510 S B AR 5 10 Bt £ _E i
Jai, LLM w] DL SE R fffy P g0 U 55 SRS RO ARAE AT B S, Eet, AL ]
PICRE SR AT % BB SR A VR 5 i 4 e o735 1 ' A 15 2 A A 22



04.

05.

BB Y USRS B 0 1M 45 SO F 22, AR TR B A K EREAR
B, XFE—OK, ARMETT DA A R A — AN L5 0 25 SORY S LB AR 47 L
fF] JSONL A, 2861 .

{"prompt": "The central bank announced a 0.25% increase in the

benchmark
interest rate, citing concerns about inflationary pressures.
This move is expected to affect borrowing costs for consumers
and businesses.",

"completion": "Bank increases rate 0.25% for inflation worry. May
affect people, business borrowing costs."}

BRI E %

SDREASASIAALE, A5 P i (R R SRR 138 S5 AR SRS ] DAk 2 3 kg
TRIERCR . EERINE, BOREE WS L Abia A= i) 1
LR, ADREAR S S TR RO BIX AN O 1 . SRR AL R R e T A
GPT-3 M, "EAIRM T RLHF £ioR, FEMEHIHY, XA 2R
TR ERUABUA AR, IR B — NS IR B
JSONL SCAFo X FHOR SRR B, 2001 A% AR SR SCA
BN H AR TE S B A

NE AL FUHAE RN B

— A AR AT PLA X R A A s R S AN
HEHS BN SOHRIA R . X TIXRMESS, JERRE R n] BESCH A2 W21
IZRE R R UER P . 55 AT A IO —#F, IR ZEaIE — M5
B, DRI L T TAERE AR . Nk, IR ERIIFL R
TRV AU SR . X R T AR« SEas i — 4 g SRS
[ JSONL ST PAZE ™ RS54k ], sR IR L el ELACS i
X RITE EEERE

PR R a] DL 25 B i 5 Y AR S IR AL A AR RE, (SRR B 4 72
PRI LR E AT 2 P . B RS R AR RIS, B
Gy WS SR P IR 55500 U 1 v B R IR AR, A P ST T
P I O R e A AR g S o R XA TR % B MR IR
PR RIA R, RO SR S behn, BRURT DLAE 3] fn ey Ak
B B SRR R B i HERE SR AR R



4.2.4 AR BT ERAE SHIE SR S I

ARG, FATREN— K BT A E L HIE — A SRR TR, A
SE [ A A A Ak B AR I L7 B E AR T Bl o IX S8 Ly AR B AR
SEARIFHET T R 55

BCZNU A — AR B ST A FAT IR 2 7, AU B AR N B3 SR BAT1%E
IS ELPETH 1705 7 W - BB IS 3, NS S i — TURT B AE 2 ST A
ARS5 . HL T ERPEE S AL R EIX AT H AR A RORBOR, DRI 5 2K
B R T SO

HTEREP, WOTFES AR @5, SiFmgRSEd AL RE
ﬁﬁﬁ%%ﬁ%,@E%%%%T,%&ﬁﬁ&ﬂu%%ﬁmﬁﬁﬁ%%
IR TG S

01. BIEEHMEIESE

R s, FRATAIH GPT-3.5 Turbo G & REHE. v 1]
X, AR R E, JA 19 BB AT LA T AR AR5 2 IR
JEHESAELESIAT RS o R AORFAE AL A R I 2R 7 )5 BT R 3 i A
JERIRAL. Oy 1 IRIGIEAH TR, JRATTE I 2 /i Y
chat_completion BREURIERIAAIZL GPT-3.5 Turbo.

TERIARIFL, BATE L 3 ANFIFR, 7% Rip JE R L s Fir e
TR i R RO

1l sector = ['Grocery Stores', 'Restaurants', 'Fast Food
Restaurants',
'Pharmacies', 'Service Stations (Fuel)', 'Electronics
Stores']
1 city = ['Brussels', 'Paris', 'Berlin']
1l size = ['small', 'medium', 'large']

IRJE S BAE—ADFAF & g SO — Mo . A ZE AR
TRERYS, FAPRAEZ I R E Ut B R SCRMESS . 21X
NFRFER R, RSN 3 MER R S HOVHN AIME. LR 2
FITF2E 1 R 1 26— A il -

f prompt = ""'

Role: You are an expert content writer with extensive direct
marketing

experience. You have strong writing skills, creativity,
adaptability to



different tones and styles, and a deep understanding of audience
needs

and preferences for effective direct campaigns.

Context: You have to write a short message in no more than 2
sentences

for a direct marketing campaign to sell a new e-commerce payment
service to stores.

The target stores have the following three characteristics:

- The sector of activity: {sector}

- The city where the stores are located: {city}

- The size of the stores: {size}

Task: Write a short message for the direct marketing campaign. Use
the

skills defined in your role to write this message! It is important
that

the message you create takes into account the product you are
selling

and the characteristics of the store you are writing to.

mman

PN RS 3 NMEEME, MIZ50M. EAHTaIE 6%
i, AT

K]

f sub prompt = "{sector}, {city}, {size}"

TR R FEEF Sy, il HTE X 3 MR, BATTUE
2, T)ﬁﬂ¢ﬁ"]ﬁ@ﬁ%1@l£ﬂ$o FATHIE Y ME S KFE 5 rfE. 22
& prompt 5% chat completion —@&MWH, AWM & IRAF

ff response txt H. AFKALE sub prompt A
response txt WINE] out_openai_completion. csv XfFH, 1EA
FH T )11 254 -

df = pd.DataFrame ()
for sector in 1 sector:
for city in 1 city:
for size in 1 size:
for i in range(3): # HANEE 3 X
prompt = f prompt.format (sector=sector, city=city,
size=size)
sub_prompt = f sub prompt.format (
sector=sector, city=city, size=size
)
response txt = chat completion(
prompt, model="gpt-3.5-turbo", temperature=1
)
new row = {"prompt": sub prompt, "completion":
response_txt}
new _row = pd.DataFrame ([new row])




df = pd.concat ([df, new row], axis=0,
ignore index=True)
df.to_csv("out openai completion.csv", index=False)

EE, NTREMEMENAS, BATEER 3 DMnbl. AT R KIER
MAE 71, BAITBEEREEBEEAN 1. XA HE, TATE—
7K Pandas FTAEMEAE out openai completion. csv /., BAS

162 ANRMAE,  HA P31 23 AL & $E s el FIAR B R SCAR AN N A . IX
SO AT W0 R B

"Grocery Stores, Brussels, small",Introducing our new e-commerce
payment service - the perfect solution for small Brussels-based
grocery stores to easily and securely process online transactions.
"Grocery Stores, Brussels, small", Looking for a hassle-free
payment

solution for your small grocery store in Brussels? Our new e-
commerce

payment service is here to simplify your transactions and increase
your revenue. Try it now!

AE, AT LA T ERMRYE out openai completion. csv A4
R 25 S A

$ openai tools fine tunes.prepare data -f out openai completion.csv

IEMRCL A s, XA T HN “oninl —h 2 SOARXS " Jfit 1 ootk
W ESCARRRE, B8 25 FHANGER0HE 5 VR BATU AR
AR 58 A i AR Y AT T -

Analyzing...

- Based on your file extension, your file is formatted as a CSV
file

- Your file contains 162 prompt-completion pairs

- Your data does not contain a common separator at the end of your
prompts.

Having a separator string appended to the end of the prompt makes
it clearer to the fine-tuned model where the completion should
begin. If you intend to do open-ended generation, then you should
leave the prompts empty

- Your data does not contain a common ending at the end of your
completions.

Having a common ending string appended to the end of the completion
makes it clearer to the fine-tuned model where the completion
should end.

- The completion should start with a whitespace character (° 7).
This tends to produce better results due to the tokenization we
use.

Based on the analysis we will perform the following actions:
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- [Necessary] Your format 'CSV' will be converted to ~JSONL®
[Recommended] Add a suffix separator ° ->' to all prompts [Y/n]:

=

[Recommended] Add a suffix ending "\n’ to all completions [Y/n]:
Y

- [Recommended] Add a whitespace character to the beginning of the
completion [Y/n]: Y

Your data will be written to a new JSONL file. Proceed [Y/n]: Y
Wrote modified file to “out openai completion prepared.jsonl’

Feel free to take a look!

Now use that file when fine-tuning:

> openal api fine tunes.create -t

"out openai completion prepared.jsonl" After you’ve fine-tuned a
model, remember that your prompt has to end with the indicator
string ° ->" for the model to start generating completions, rather
than continuing with the prompt. Make sure to include “stop=["\n"]"
so that the generated texts ends at the expected place.

Once your model starts training, it'll approximately take 4.67
minutes

to train a “curie’ model, and less for “ada’ and “babbage . Queue
will

approximately take half an hour per job ahead of you.

X NIRRT, BITEER—1N %A
out openai completion prepared. jsonl HIFF (A, RLDAEE K%
25 OpenAl 55 LLSAT i 15

THERS R P IE B TR R IR, SR R C&din 15
FREp >, FFHPAT BN ESORARERIN T BL \n Z5 R 1A 4

5 FH & BRI SR R AR Y

CLR AR _EAE SO IR AT 30« FEARBIH, AT davinei /BN
R, JRNAE RIS NS 2% direct marketing:

ft file = openai.File.create(
file=open ("out openai completion prepared.jsonl", "rb"),
purpose="fine-tune"
)
openai.FineTune.create (
training file=ft file["id"], model="davinci",
suffix="direct marketing"

TG BRATESE E T davinei B8, XA FE AT 68 75 2
LB R], (H S RN, BATTRIAE N E TS R . B



EIN LRI NN TR oR=9: 87 o o €77 S ST A NN A 17 k-4 6= e 71 R I T TR
&, UKPHEFRRAER . EAGY, BT AR 5 o8, 2R
117, AT IE 2 O 75 25 30 8 IS D

$ openai api fine tunes.create -t
out openai completion prepared.jsonl \
-m davinci --suffix "direct marketing"

Upload progress: 100%|| 40.8k/40.8k [00:00<00:00, 65.5Mit/s]

Uploaded file from out openai completion prepared.jsonl:
file-z5mGg (...)

Created fine-tune: ft-mMsm(...)

Streaming events until fine-tuning is complete...

(Ctrl-C will interrupt the stream, but not cancel the fine-tune)

[] Created fine-tune: ft-mMsm(...)

Fine-tune costs $0.84

Fine-tune enqueued. Queue number: 0

Fine-tune started

Completed epoch 1/4

Completed epoch 2/4

Completed epoch 3/4

[
[
[
[
[
[
[] Completed epoch 4/4

BN sm B S s, BT Ctrl+C, X
Rt 5 OpenAl HR55 as i, (EIXFHA = Wi L.

i ENE R A PR UE AR IS AT RO AR AL RPIRES, RAT AR T
MIXFEMATAT 4 fine tunes.follow, HHW fine tune id &
SORAEML ) ID:

$ openai api fine tunes.follow -i fine tune_ id

— BHAJE TR, FEEETIXAS ID. 2 wifld, FRA1E T
fine tune id & ft-mMsm(...). HIRIRELRT
fine tune id, JAPLEN LN RERPTABRA:

$ openai api fine tunes.list

LT HHUE R R, IEHAT AT 2

$ openai api fine tunes.cancel -i fine tune id
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MR, TE AT AR 4.

$ openai api fine tunes.delete -i fine tune_ id

i FH 22 1 i AR R BEAT SCA b &

— B SE A, A R] DL A R 7 S8 e . B AR p iy
e OpenAl Playground. ZEAEM TR A5 /RAGERY, W] PLZE
OpenAl Playground FHHIAMIE FH B RE, WK 4-4 Fimw.
%@%ﬁﬁﬁ%ﬁﬂ%&ﬂﬂ%%@%oﬂ%ﬁﬂﬁ,ﬂ%ﬁ%%ﬁ
AT T

&K 4-4: 7F OpenAl Playground {8 F & it HofE A EY

BATLE LU R 2- ) A A S R A5 7Y, $2R1A8 Hotel, New
York, small ->. fEWAM—PIRRMBIT, HUBIERK T —
M=as,  F T A28 — F N S PR 26 ST RS

Moz — M RA 162 M7 F/NEEIRERS 1 HORER,
FRURAES, BATEE @RI 0T, s L1, 1k
Gb, ARG IGRE &G R . EEARIEOLN, WIZEERZH % K Y
o



fSiFH OpenAT APT B, FRAIT4Z M 777 2k H
Completion.create, RAETEERIHEA I LIRAIE NS
AL, > SRrE iR, IR \n WENF L.

openai.Completion.create (
model="davinci:ft-book:direct-marketing-2023-05-01-15-20-35",
prompt="Hotel, New York, small ->",
max tokens=100,
temperature=0,
stop="\n"

)

HAE R LU B2

<OpenAIObject text completion id=cmpl-7BTkrdo(...) at
0x7f2 (4cabc220>
JSON: {
"choices": [
{
"finish reason": "stop",
"index": O,
"logprobs": null,
"text": " \"Upgrade your hotel's payment system with our new

e-commerce service, designed for small businesses.
}
1,
"created": 1682970309,
"id": "cmpl-7BTkrdo(...)",
"model": "davinci:ft-book:direct-marketing-2023-05-01-15-20-35",
"object": "text completion",
"usage": {
"completion tokens": 37,
"prompt tokens": 8,
"total tokens": 45
}
}

IR B, Python JFA N 53] LAs A SRR AR 1. 55 /5
SRORGEM LLM, Rpol = AE HL 7 WP E S S s S b . XM 58 K7
PR e RN AR P P AR S, R IR A N
BEAR S5 I HEhL S5 B K

4.2.5 ORI

A PR AR R ) A AMIR e AR T ZE SRR GRBR A, i LA AR A
e, BRUCEEAT PN N F SO AT B LU A OpenAT $2ALIK LA



R v — 2k
AT ARB R, FHWNER 4-2 Fox, ANk BARR <A k.
£ 4-2: ERNEEABZHBARAH 1°

1042 2023 45 12 H 2 H, OpenAl CHFMORRIRIE CoE S, BRI T H08 N .

——REHIE
Rt VB3 f8 H
ada fFTAriE 0.0004 3EJT FTAFRIE 0.0016 FEJC
babbage | ®TMric 0.0006 %It FHTAHRD 0.0024 £5T
curie fTAHrid 0.0030 ¢ FTAFric 0.0120 o
davinci fFTArid 0.0300 3EJT fFTMrid 0.1200 3EC

TENEEAEL, gpt=3. 5-turbo BIMFEM R&RT Mt bric 0.0020 IC.
AL, gpt-3. 5-turbo HLAL LN LERH

B RO Y, ViR OpenAl ) Pricing T .

4.3 /NG

AREPTE T GPT-4 A ChatGPT HIE KTy, FHIR4L 7 OCHM B BCRTES B
PREGIE LLM BRaH RN FHFE R B RO FE

FER N AT LU T RR TR BREA 5], DREARSES] TRk 6

SRR R SR N RE . 5 RS BRI 1£ﬁ~$ﬂﬁa’é TFk

N R CLEEAT R 32 ia], AN S A S A AT B, JE I I 0 HEE,

TERN AT DL i 7 B S AN AL BB O A 55 . b4, ARFILTHE

r_;ﬁ?—izéiﬂ EA SRE AT R, 5 R X B ) v 8OR AT R
+



VISR p o 2 5 R B A 5 ST R T4 TR P I BARHER . R TRRME Ny — Tk & SR A,

FERNAEREN AT BRI AR AL 2 7],

DASRAS BE = o 22 PR A 2R | &@2%3&12H2

H, BT ABRBIZ LT, R TRRCEREL THEZTE, mEEtt (self-
HEH 5178 (ReAct) %5, ——BFHTE

consistency) .

B4Ep (tree of thoughts) .

K 43 B4 TARERNANEEOR, WRENI0E . HE. BT
e
R 4-3: AEFARENR
it
R | DA | RRTERS A
% | RAEE | UL R, | o o
st | am Bl | e, m |50 E A SRR L
RAUE [Bthionl | ZiEH <Epm | JYEAT IR
% 7 2 KT
et IR T S /
m R g g | SHERIRAE e e
i |7
Hif 28
N T
1
Rk | bR ‘ . o
SN EEA N o S M&k: X TRORAER davinei B8, #&Zbx
P B o0 A+ e SKE L G+ i) SR
Ble |4 RS | meeSE | D Turbo M1 80 fF. JXEIE,
A0 e | Edemii [Joriik | Aok SEORR IR 80 fi
W Kk MR AE 285 5wl Y




T

RE | BHEZT | TR i
MR | e ey
o i | | BIE L TR | ISR Sl KRS, S B
£ PR R WA, i | (o R R LR, B
& 1 IR s R T | o 1 -
/b FEAR Ry
>

128% 2023 45 12 H 2 H, OpenAl C&WHHEHRAER R RMT THAL. BHEBELT, /RH
TR 50 ~ 100 AMUGRBRETHN, MAFEN LROBOINCR. (R &,

MEFEMSEILRA L, AR Tl LR 7k, —— i HTE

N T HAGRIIIREE LM SRS RN FHRE R, PR N RN Sl A 5 R TR T
A AR FRg i S HE R R AIA OGP . IEAh, PR N RNAZE RS LIM A5 R
i, A Rt R B 1] DAMRAS B A 4 2R . 3l B A X B e BEROR I AN

Wrsess ik, TR ANRA LI ER K HE FCEMMNHET, HIER
GPT-4 1 ChatGPT [ /7.

fESR 5 Zarf, K TREEDR LIM SR REIN HIRE A ) A A P AR 5 50 3
fFA1 LangChain HEZ. X8 T HATI AN 51 BEWS A = A R i B A A2
JP, Vi E R, JFEE LM XS N R TF R . BATIE K58

LIM FAR K LIM X R P A R o

AR



)

¥ 5 Z f¥H LangChain fEZERITH
ﬁ:i%@ LLM S'JIJJI%

ARERGT LangChain HEZEFI GPT-4 HIEMH:. FATEMFA LangChain HEZLY
WA SERL SANFRE S A B, DA SAEMAEY R GPT-4 ThEe 7 i it 5 %
Mo IXESE I AT TR R E A Rimf) LLM BXAN RN R B0 B 2L,

5.1 LangChain #EZE

LangChain s&%& )1 & LIM SRshRIN FHFE P HIAEDE . IR R, Bk
LangChain HfURSLEEE 3 FARMLAIRBIACHS EILHE. ZAEZERA T2
WAL TEE

il pip install langchain A PAPREE. 223 LangChain.

RN E AP 2K, LangChain 34T beta WA
0.0.2X, F=HJLFEREHEPRRA AT . LangChain HITIEER RESH
FrAAk, DRI R T ST il P A% HE 2R

5-1 J7n I LangChain HEZEMISCHEAREL .



& 5-1: LangChain HEZE[) M
DL MR I X B S R
Models (F&%Y)

ZAEERZEH LangChain $24LARHER D, /RATCLEIEE 5% FF LLM
AT H. LangChain X HFEE OpenAl. Hugging Face. Cohere.
GPT4A11 SEFHeEraHe A FISR B A

Prompts ($E751d])

PN CBON LM ZRfRRHhniE . I &1 2 T SRR 1
TH.

Indexes (ZZ3])



ZAEHARRAEE K LM SRR A1 L

&= 2023 4 12 H 2 H, LangChain £ Indexes R4 N Retrieval fith, ——i%
HE

Chains (%%)

B ZAEEL, LangChain #24tT7 Chain M. ARA] DA FH1Z 4 161 &
—MNARF, K2 A B R A H AT

Agents (EReE)

RGN T Agent %M. FHFREBEM, Bt —A>nl DUACE - fa
A U R FIT IR PG 2 T HOR SE AR ST A e LA AR, X
B— 25473, HRER A,

Memory (1247.)

AR R PR A 08 72 B A R BEAR TR 2 TR 4ERRIRZS . BRIATS L 1
%ﬁ%ﬂﬁ‘fiﬂzl-‘%%#ﬁ%&%o X RME EATMSL AL B AR ME NRIIER, A
LIM —#F,

LangChain & H TAFE LLM B#EAHEE, Re7 LA H SO DL T 215
M. LangChain KSR E& — M &ERSIER, HAP & OpenAl FIHANFZ
LLM $REEFE . KEBEMFE API Z4 A4 Ge @ riEs:. ST OpenAl A
M, PRATDMEIRSS 2 mAENT N, fEMEALE OPENAI API KEY
WE APT 24,

5.1.1 ZERNIA

ZPRE LangChain B9 TAFJRIR, SR 5 8R0S s — AN AT B BAIAR o
EE?QJ?EP AT OpenAT BEAYFN LangChain R5e A4 i B A SCA
HEAES

from langchain.chat models import ChatOpenAIl
from langchain import PromptTemplate, LLMChain
template = """Question: {question}

Let's think step by step.

Answer: """

prompt = PromptTemplate (template=template,
input variables=["question"])

1lm = ChatOpenAI (model name="gpt-4")




1lm chain = LLMChain (prompt=prompt, llm=11m)

question = """ What is the population of the capital of the country
where the Olympic Games were held in 20162 """

1lm chain.run(question)

i

Step 1: Identify the country where the Olympic Games were held in 2016.
Answer: The 2016 Olympic Games were held in Brazil.

Step 2: Identify the capital of Brazil.

Answer: The capital of Brazil is Brasilia.

Step 3: Find the population of Brasilia.

Answer: As of 2021, the estimated population of Brasilia is around

3.1 million. So, the population of the capital of the country where
the Olympic Games were held in 2016 is around 3.1 million. Note that
this is an estimate and may vary slightly.'

PromptTemplate MBTMEBMIPIHIAN . WL W, EHeLARTEHIM T
AR BEEE— 1% N template MHIAATRF &, HPpE
AT LUEN input variables #HATTEE. FEAHIH, FRATE LHHERIA
S HK “Let’ s think step by step” #5rWsinE|n) @i,

AREEHK LM 2 gpt—4. HAT, BRIMEALZ gpt-3. 5-turbo.
ChatOpenAI MECKHEAMAHMAEE 11m. XA RKEUEEH P ERE
AWH OPENAI API KEY HIRXE T APT %4H, MUEHTJLE IR E s
AR

URARBNE LIMChain BEUAATE 18, HMEEXHATEN %
B, e, TAVEE run BECRERAAHANE. M run K
B, LLMChain 6 RHLOLRIHNGRE (LR AT ICAZERE) R ILdR
TR, B2 LR AL LM, SR LLM #itl.
ITATBAB R, BORIEH] “3E3b 0% fuHIs 2 el i .

%ﬁg%ﬁﬁﬂ, xRN AR KL, B I A2 fa i SOEUEAE
UIRE -

5.1.2 FEekkTH

Haetk N THE LangChain HEZLFRMLRIOCHEETIRE: ©AT0T LA N AR 74
ﬁ#%;?ﬁj(, ik LIM B HAT S FhE 5 P DI ReEE R, AT fif o &= %
e 0



XHEFrRR “TH” 2HESRENREHS, MESHRUERES 52
b, Begfknl DEH TR SR 2 . Bk, TAEMEOE 1
AN — DN UARKH . LangChain A V2 TE I T H, BIERI
2%, 4 F RS2, Python REPL. iH&E#%. A RSTHK API 2., H
IREUSEH A T B %3, iE8HE LangChain XY T HA TR . B 7 1% FH i
ENXHT A, RiEaT I EE € X T A ng s & feikd, XfEEE
ReAR AR R I A58 K,

Etnss 4 Sk, WidiEi BB EE7 T, RaTE—ERE EiR
AR T I HEERRE ). TEIRRER BRI “Let’ s think step by step” ,
FH 24T SRR TR Y B8 22 i (1] SR [2] 25 ] it

ARG T MR R, EFRE - RAITED R, % b
R HEATIX S IR, IR AT DA Rt A A AR D H g N P . KR
FESCEU, DOy “I28 %7, B DU REVRAT S 2 RO [RR R4 3)
AT 58 BB AR 2% AT 55

B RER ZHE D IR AT R Pk

01. R ReAUEIR B H - %A o

02. AR EZM A TR CIRA R MES AR SR

03. i w2 A\ SCACT AR R0 T, 9 R A th SOA

04. Rdam tH SCA Ry N 2B BEAR A _E R S0

05. EHEEHATHIR 2 ~PIR 4, HIFRAEIEAFFEMH THE. 1k
I, R BRI

R RECZER D], XENFS5EAVESR 3 B FEMREL, ik

] DL R ) O F AT ERAE ) AT BhEE. LangChain R REIA IR IXFE

REJ), (HEE K,

5-2 J&7~ /' LangChain & geAA a0 {8 H T H.



B 5-2: LangChain % g4 an{a{#H LA

AT S, TATGEEBIEEERIZ LTI RE: 2016 4 BizS28I0E 1Al
N T IR 2 /07 I AN ) IR Rk I & X, (B e IR IR T
LangChain % GeAA & T Hunf[$g s LLM AIHEHEE

S ) B R B AN E B2 GPT-3. 5 Turbo, HAIRATSERILLT [HIZ.

The capital of the country where the Olympic Games were held in 2016
is Rio de Janeiro, Brazil. The population of Rio de Janeiro is
approximately 6.32 million people as of 2021. Taking the square root
of this population, we get approximately 2,513.29. Therefore, the
square root of the population of the capital of the country where
the Olympic Games were held in 2016 is approximately 2,513.29.

XA BB/ DE A BEPRE A BRI, AR ELRN S,
6 320 000 MISFTIRZI%:ET 2513.96, TMiARE 2513.29. ATl LA E
H a7 siHANR R TR TG RIRIG Har i gh R, (H i T e 4
MBS T HAAE R X, R FRATIR MRS &5 R e uErf ).
LangChain W] DA 3RATTSE &7 1 AR A4 PRALE

LA NS 7R, LangChain B AT DAE AT R 4R [ RHE R A
A4 . £ load tools MREGIE T HZE, HAMEH
initialize agent HHGIEEREME. BREARIHEPLDIRER LM —4
LLM, ABMEHIRIZ gpt-3. 5-turbo. 4L

ZERO SHOT REACT DESCRIPTION & X | ®ReikuflfEsg —P ik T
H, @i verbose WMEREAN True, AT LLEE BRI
RE, JF B 2 e A8 e 2 TR SR



from langchain.chat models import ChatOpenAI
from langchain.agents import locad tools, initialize agent, AgentType
1lm = ChatOpenAI (model name="gpt-3.5-turbo", temperature=0)
tools = load tools(["wikipedia", "llm-math"], llm=11m)
agent = initialize agent (
tools, 1llm, agent=AgentType.ZERO SHOT REACT DESCRIPTION,
verbose=True

)
question = """What is the square root of the population of the capital

of the Country where the Olympic Games were held in 201e2"""
agent.run (question)

AT AR R TR, TEZRAMMN) Python &
wikipedia. FJLM#EH pip install wikipedia RZZEIXML,

IEMGRPTE 21, R RetPuE B 4ER: R LRI ¢ 2016 4 Bz 251y

ﬁlm\:

> Entering new chain...

I need to find the country where the Olympic Games were held in 2016
and then find the population of its capital city. Then I can take the
square root of that population.

Action: Wikipedia

Action Input: "2016 Summer Olympics"

Observation: Page: 2016 Summer Olympics

[...]

Bt ATR SR A RS T BRI S S, BTk, BRI R 4ER
FARMEZR THCHEAT 1 PRSI .

Thought:I need to search for the capital city of Brazil.

Action: Wikipedia

Action Input: "Capital of Brazil"

Observation: Page: Capitals of Brazil

Summary: The current capital of Brazil, since its construction in
1960, is Brasilia. [...]

Thought: I have found the capital city of Brazil, which is Brasilia.
Now I need to find the population of Brasilia.

Action: Wikipedia

Action Input: "Population of Brasilia"

Observation: Page: Brasilia

[...]

b, BRI MEATHE S TR



Thought: I have found the population of Brasilia, but I need to
calculate the square root of that population.

Action: Calculator

Action Input: Square root of the population of Brasilia (population:
found in previous observation)

Observation: Answer: 1587.051038876822

i B

IR

Thought: I now know the final answer

Final Answer: The square root of the population of the capital of the
country where the Olympic Games were held in 2016 is approximately
1587.

> Finished chain.

EAIRAT L, 2B ek eor T RGRIERERE /1. AR HRAE R, ©
BT 4 MPPR. LangChain MEZRMETF AN G RENS A JUATAUAS mi SEELX
A 2

HIREREA IR LLM F 24, 1 GPT-4 2HP R &5, H
HAVRDL, CPT-4 AR R LRI S AR dERATUEE, 23
REARAE BN R BEAT HERR I, 25 SRR RIS A — B, fRE=
FIREIE BRI, DB oI A% 2 m 2

5.1.3 g1z

TERLE R R A, iR BT AZ B2 B CE E, ozt 2
KIHICZ . A LangChain, ARW]CARRFAHIGBEFIE BEAR TS MIRAS LAE 2
2. M RALER N X MR )i W B, 7F LangChain HY, {RA]
PAM#ER ConversationChain fREEHMSERIXNIERE, R FHF TSR AT
KGRI IR T A .

LANACRSAE ] text—ada—001 FEAL G —IIRHLEE N . X2 HALH
ITEEARAT S /MRS . BRTT, B2 GPT-3 RAIHHE f . BA S fik AR
Mo A AAREF XS I RAESS A ], (HEATAI LR R, A& T
LangChain {4, RVl {5 A XA fa] B SCAS K AR RO AR B K -

from langchain import OpenAI, ConversationChain

chatbot 11lm = OpenAI (model name='text-ada-001")

chatbot = ConversationChain (llm=chatbot 1llm , verbose=True)
chatbot.predict (input="Hello"')




ELL ARG —1T, BAIIAT I predict (input="Hello'). iXE
SRIMRALZE A FIERANIE "Hello' WHE. BEAMEZW T FiR:

> Entering new ConversationChain chain...

Prompt after formatting:

The following is a friendly conversation between a human and an
ATI. The AI is talkative and provides lots of specific details from
its context. If the AI does not know the answer to a question, it
truthfully says it does not know.

Current conversation:

Human: Hello

AT:

> Finished chain.

' Hello! How can I help you?'

HT¥% CconversationChain HHJ] verbose WHBN True, KFHFA]

AfLAAE LangChain 58 8 il S 1HAT
predict (input='Hello') K, text—ada—001 FLEUY S PIAANL &

'Hello' JHE, TM2TEMIERE. ZREAM THRZE > Entering
new ConversationChain chain... fl > Finished chain <

] 6

URSR AR, PAT R DZ R AAE SRS 1] P OR B 1 X1 DD Sl sk
RIAEAE PR AE AL, AT A R 4 00 5 AE o 1] o .

> Entering new ConversationChain chain...
Prompt after formatting:

The following [...] does not know.

Current conversation:

Human: Hello

ATl: Hello! How can I help you?

Human: Can I ask you a question? Are you an AI?
AT:

> Finished chain.

'"\n\nYes, I am an AI.'

ConversationChain X G HHE/R TAERIHANCIZF TS, AT A%k
R LIM F e yiioR T A

R LangChain 1LFTEESHEAMAE TIIREE ST, (HIXMER
T EHA1% GPT-3.5 Turbo Ml GPT-4 XFEsRA, FEMEHECL L4
STINRAESS 34T T 04 b, OpenAl B2 EAAFH text—-ada—-001
R,




5.1.4 #RA

BESEME/RE O SCABIEMSS &, XFEMCE BT 5 N AR Fr

BRI . JRES S 3 HHERIME: HAKERER, EIEREH -
10 FFR [P B AH IR B SRS s AR Ja 6 3 e SR ik BT iy A\ B R S
;, u%%a@fﬁﬁiﬁ]o A E~EH LangChain AR AN FEARSZHIX — S /&
2 18] HL

document loaders s& LangChain HHH)—/EE MR, @XM, IR
A] DUPRTE HRs SCARE S WA R P RIE I 2 N R . tein, N R
Al PUNEL CSV . HFHBfE. PowerPoint #4. Evernote ZEiC.
Facebook HilRics%. HTML B{M. PDF SCAMIF £ Hihkk X, EAREEHK
Hrn#E 253, &P LangChain SCAY. FEANINE 215 B SRARIE & 14
B, ARBIERH T 3 PR (FEREAEW: E ) PDF X

ﬁiﬂﬁi#ﬁ?%%IﬁE%?,W%Tﬁ@%%ﬁi#Wﬁﬁﬁﬁﬁ
Epil

from langchain.document loaders import PyPDFLoader
loader = PyPDFLoader ("ExplorersGuide.pdf")
pages = loader.load and split()

FEA R PDF In#ide 2 1, %4 pypdf f. XATLUEN pip
install pypdf K5EA.

BEAT A EA RIS, fR BN IR T . B AR 2 =i m
AAE, EEERRT, WA TRARERS (i, beid a1
R ONBUA R R — R BoR o IX BB IR ARG TGS = R0 AL PRI LB A 2
Z AR FR o fEB) OpenAT BRI AL, TFAN 5l PSR B A SCAS B
%ﬁ%ﬁ%o%%,mm%mn%&T—ﬁﬁ%%%ﬁ%ﬁ%ﬁA,mT
PR o

from langchain.embeddings import OpenAIEmbeddings
embeddings = OpenAlEmbeddings ()

HAFH OpenAIEmbeddings, WH4GMHH pip install
tiktoken “Z‘%E tiktoken .



R PRA7 DL H IR AN FFAF R BIF A 5 o LangChain PAIR &6 FE A O
BHZmaEdsFEr % £, VEW LangChain SCRY. DA MRS F B AfE A
Faiss [M&EHHEE, X2 NEEH Facebook AT HPATF & AR 48 2%

%

from langchain.vectorstores import FAISS
db = FAISS.from documents (pages, embeddings)

FEAEM Faiss MIBEHGEEZA, FHEMEM pip install

faiss-cpu & %% faiss—cpu o,

K 5-3 J&zn 1 PDF SCAFHI N AT B S ONIR N [ B FFAF A FE Faiss [
REHEE

B 5-3: GIEHIREFRE PDF LARIHRA
BAEIRE DI RALLN 2

g = "What is Link's traditional outfit color?"
db.similarity search(q) [0]

HAE R LU A%

Document (page content='While Link’s traditional green
tunic is certainly an iconic look, his
wardrobe has expanded [...] Dress for Success',
metadata={"'source': 'ExplorersGuide.pdf', 'page': 35})

XA A @A F e, Link E‘J\E&%%ﬁ@%ﬁ@o AT LIRS, Bk
TN ET . WS, Z%4E ExplorersGuide. pdf M 35 W, iHid




£, Python M 0 JFiaiH#. DNk, WREEEL PDF 3CfF, IR KBE
RIS 36 UL, MiARZE 35 Wl

5-4 SEon JAE B R IR d ey ek FH A A B N R 1) B O R R S A
T AH AL BT

& 5-4: EIERERRIETREE WML T E

PRAT BE Ay B IR S BN RALAS AN, DUE L [ 25 [n) R A F &k 2R )
s R . HxoRiE, #H LangChain, HFJUTACHSEIATERFASZIL . FRAT]
i RetrievalQa, B35 LIM MEEHIEEENGAN. KRG, A&
FEH —FE 1R BT3RS IR R A2 1A

from langchain.chains import RetrievalQA

from langchain import OpenAl

11lm = OpenAI ()

chain = RetrievalQA.from llm(llm=11lm, retriever=db.as retriever())
g = "What is Link's traditional outfit color?"

chain(g, return only outputs=True)

B, FATTEEI DL R

{'result': " Link's traditional outfit color is green."}

5-5 7~ | RetrievalQa Al HAE B Z RIEIZERH PR &, 1E
WIERAIMNEFERIR,  “P4E E T G BAR RSB 0L A H -
AW AT . AR5, BRSO kIESs LIM. LIM A CAFRI R R3¢
R B N B A [0 25 P A )



E;%:%TE%%F%@ﬁ,ﬁﬂ%ﬁ%ﬁ%%%%%ﬁLWﬂiﬁF

RATRe sl 9t A1ERE B E] LLM #3022 B/ 5 Eak T 5 B
R? H9 b, HEroamE s R oA B A & Bon i R SR,
g, WA SRR, B AN Tk AT i g . X2 AE B R LR
HIHESS . FEAARPREK, BEE RN LT SCHIANBE I, mTRERiA /5 208
BB RER T

5.2 GPT-4 FHfF

REAHE GPT-4 /AWM LIM fE&MYESS LHERIE G, (el MR AAALE
G )RR, Eedn, X SRR R MR vh 24 2], X SR A o
B EAE R TR E N . Ah, BTG IR T SCARE . BATIE K
B, LIM AN@EH TR TS, s 2:ri 84155

RATRE GPT-4 H—ANTFOMERE R #fh. £ AL RIS, S
LN — RGBT R A I TR, EEHTE X T EATS LM MRS, 3
TERIHARE Y LM @2 T Be, € LLM BEWS R SEm 58, #h4T
ORI, JEMAEE =7 RS .

BAES 1 BHER, BATCRHAT ERITE, Wik 3695 X 123
548, W1 5-6 Frax, IATEGE 7 iHHE A ET. TLE S|, HF 2T
B, BB, S B 4



B 5-6: GPT-4 {¥ &2

W IEACHS B J7%, OpenAl B[ GPT-4 FRINAGHMT, X673 OpenAl e
2% 8 AT 1) S B FH 38 K mT RE 51N IR 22 4 1l U e i Ak ph il . BOR B 2023
F5 ALK, #lifFThee CXpra A2 P G (HAERINTHEE A 20T,
OpenAT [ 2R I [F] BT AT TR N 53 S (LG e 3 i F 1) T i

OpenAl B HFRZGIE—NMESRS, AT UAFEEIEEE AT 5 AKE IR
KK. W, BAVRMEAE G —FK M BA H M s & 248, (HWEF
IREL, MERMEFEAR B . $FH5L I, Expedia. FiscalNotes
Instacart. KAYAK. Klarna. Milo. OpenTable. Shopify 1 Zapier Z/
F O R T LakddE

B 7 EEIEE, ALY T GPT-4 [MThRE. IR E,
fifES 5. 1.2 WEHERE RER k TRAFAE AR 4k, toln, dfh ] Lo
fi LIM KR AR H L MR AR S SE A5 S, AL SO S R 2 g B



BAE, FFRIEH P B RPATES, MPT s E . WEE S 7 B
Al $REUEGHE B TIHE . SR, GPT-4 "t L TR =07k
%%, A& LangChain T.H.,

AT MR BB R R OpenAl Wi BT BERIRBIR AR . FoAT]
R AR 70 BTN 58 SR F N PIEAT W o T AEBA TR S A 20, 36
PEIAETA7 BRI B DIESRA TRV 17 OpenAT 3t A 1 fif 5508
B8, FIGER, ENRHE, M RiE ChatGPT RIH]™ 5 o 53]
JE I adEE, R BAERNIT RN G, R A e 100 A L ZARE 1

5.2.1 MR

FETFRAEERT, FRBATENE—A APT FRRHH S PR IA M SO Rk
— NSRS OpenAPT MVE. H{RIF4E GPT-4 HEATACHRY,
OpenAl A GPT-4 KIE—2KFUH S, URERIEIT2E D %d. X
FH BT ENHIRNEE, BIRERMREE . s ARl

IXFE—K, BRI AR APT A . AR R S TS AR )
), AEARLR] LU AR IS APT. 2 S di 23 T OpenAPT FEVEANSC
TRAZAEH APT RYTE AL HORE S IR P s s, — BRI e T
TRIVIEAE, ERtef APT WS REIFR T30, Ll @ b, A
B, SRR APT Wi L ZBGR 8] JEUUR EE T AN 2 HARTE SR X AEE
GPT—4 nJ DIARHE IR 0] (1) B 25 Bl B LI E ARTE 5 R

ARSI “RAEN L) A TR ", S AR ] UASE AT 15000 4
P, RJFRAEER APT W N5 HOCARZE R 4 Giek, RMERREAFEE
EL=S @ Ay vt CIES

5.2.2 API

LAR72 OpenAl fE GitHub _E3RUEMIRs Ar AR E ST 1 Rl AL ARAS -

import json
import quart
import quart_cors
from quart import request
app = quart cors.cors (

quart.Quart( name ), allow origin="https://chat.openai.com"
)
# IREFPEDL R Python SIEEFEZ, WASEEALRTE
TODOS = {}




@app.post ("/todos/<string:username>")
async def add todo (username) :
request = await quart.request.get json(force=True)
if username not in TODOS:
__TODOS [username] = []
_TODOS [username] .append (request ["todo"])
return quart.Response (response="0K", status=200)
@app.get ("/todos/<string:username>")
async def get todos (username) :
return quart.Response (
response=json.dumps (_TODOS.get (username, [])), status=200
)
@app.get ("/.well-known/ai-plugin.json")
async def plugin manifest():
host = request.headers["Host"]
with open("./.well-known/ai-plugin.json") as f:
text = f.read()
return quart.Response (text, mimetype="text/json")
@app.get ("/openapi.yaml")
async def openapi spec():
host = request.headers["Host"]
with open ("openapi.yaml") as f:
text = f.read()
return quart.Response (text, mimetype="text/yaml")

def main():

app.run (debug=True, host="0.0.0.0", port=5003)
if name == " main ":

main ()

XEx Python ACRH & —ANTa] B a7~ 1l ﬂﬂ?ﬁfi ST LI EL
%, R app #HIBHN quart cors.cors (). XATHAEANE T —
TR Quart MHFEF, HBECE'ERVYFKRHE https://chat. openai. com El’]
R RILE (cross—origin resource sharing, CORS) . Quart Z—4
Python Web WE , Quart—CORS N2 —9 g, W LAZH] CORS. XX
B AV SR E URL FFEEM ChatGPT B AR TAZ E,

IRJe s ARRDE LT LA HTTP BT, 73 50 B Ay IS I 3R 8 S AT AN
[FLIRE: add todo H#(5 POST ﬁ**ﬁ?@ﬂ?@ get todos (5 GET
TR ORAH ORI o

B, B LT IANEMARA: plugin manifest A

openapi_spec. XP i “”Uﬁﬁ??ﬂ LA {F375 B S0 fE AT OpenAPT #

7@, XX GPT-4 A2 MR B R R BB, XS & A i &
HAPT PI1E4IME R, GPT-4 i X U5 5ok 1 ATy S el s P4 1F

5.2.3 HHER


https://chat.openai.com/

FAEFESHR ZEAE APL W A — ai-plugin. json 3CF. Z8F15RUd,
RARWIAFALE iTuring. en F3RAEARSS, AB-A AR S AE

iTuring. cn/. well-known/ F. fEZZIHEHIERS, OpenAl Bz E 1S

/. well-known/ai-plugin. json BRI, R EAZCH, Wik%
LG

PLF A& ai-plugin. json CAFRIAK & E s

{

"schema version": "v1",

"name for human": "TODO Plugin",

"name for model": "todo",

"description for human": "Plugin for managing a TODO list. \
You can add, remove and view your TODOs.",

"description for model": "Plugin for managing a TODO list. \
You can add, remove and view your TODOs.",

"auth": {
"type": "none"

by

"api": |
"type": "openapi",
"url": "http://localhost:3333/openapi.yaml",
"is user authenticated": false

by

"logo url": "http://localhost:3333/logo.png",

"contact email": "support@thecompany.com",

"legal info url": "http://thecompany-url/legal"

}

*£ 5-1 VR4 iz 0 R — e B
% b-1: ai-plugin. json XXfFHFH—FEk

FBATK % ik
I 5 [ MIBR SR, KTURADNE S, EEALT 20

NFFF

BRI T PUEE A A AR B A RS R T,
I HARREREE 50 N/

name for model

BB




TFBAK ik

(=33

AP RER T R B, BEATEE, BT 100 A

)

description for human

pripe il

description for model i ﬁ?ﬂh}ﬁﬁﬂ, %jlzﬂjj Al @ﬁgjﬁﬁ:o LH:, W*ﬁiﬂﬁg;%jﬁﬁ:%
FELEn_T6r_ g HINZEXREE, ZFRELZALUAE 8000 N4

ggbﬁﬂﬂﬁ URL. AR SF PN 512 % X 512

logo url

pripe il

NATIAE 75 EE35 B 7T LUK 2 B F 1 1 e

contact_email

el

W% URL, AATTRT A HRAT A 0 5 2 RA01E S,

legal info url

el

5.2.4 OpenAPI #jE

BRI T —2P 08 openapi. yaml 3. 1Z 3L Z1ESE OpenAPT
FrrE (VEWJE 0D o GPT EAY @ o b Se - Ad i s e b BV E4RAE
KT RRAKE] AP,

LN B — Ao, A& AL E A openapi. yaml U5
*ﬁ%

openapi: 3.0.1

info:
title: TODO Plugin
description: A plugin that allows the user to create and manage a
TODO list using ChatGPT. If you do not know the user's username,
ask them first before making queries to the plugin. Otherwise,
use the username "global".
version: 'vl'

servers:




- url: http://localhost:5003
paths:
/todos/{username}:
get:

operationId: getTodos
summary: Get the list of todos
parameters:
- in: path

name: username

schema:

type: string

required: true

description: The name of the user.
responses:

"200":

description: OK
content:
application/Jjson:
schema:
$Sref: '#/components/schemas/getTodosResponse'

[...]
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application program interface (API, NMHABERFRED)
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attention mechanism (JEE SIHL&])
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chain of thought (CoT, B4%%)

— PR TREROR, 1200 AR @ [/ KE 5 AR A e /> B s 8]
FETAG ks Bops i) AR 2 i 22 MEEOP IR, JREORBONIEIEZ 5, i
“UERATTIZ L BT o X UEERE R PT R HEEAE ST (BEARHEZE,
FORERLART SR AR .

chatbot (PIRHLEEN)

Tl AR (BOCARRES ) AT R Z s B SRR . TR
g NiE H TR ZERI e M 5. IACHI L2 N\ &8 s = R
FARR, FEHIE B AE S A G A AR R
context window ( E FXHE D)

RAE 5 AR A B B ) DL B ) B ARbric i B B SCARJE . B
SCE R/ B AR A A B 5 € BN SOMSR SO R B, — M
o, BORKIE N OCE F AT AR AL SR 1R UE R .
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function call (EREFHH)
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Transformer)
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language model (EZHER)
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machine learning (ML, ML88%>])
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machine translation (MLE%YF)
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multimodal model (ZBIESHEAL)
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natural language processing (NLP, HARIE=AbH)
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pre—trained (FllZx)
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recurrent neural network (RNN, ¥ MHZMZ%)
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reinforcement learning (RL, J&iL2¥%>])
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sequence—to—sequence model (Seq2Seq A, ¥R FFHHEE)
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