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AR LN Bt 2z 2R, 2 IUE html H

K 1 202201 202202 202203 202204 202205 202206 202207 202208 202209 202210 202211
202212 202301 202302 202303

# A 6250 6013 7311 8418 6109 8257 10388 11190 11154 10657 6932 6261 8852 13915
14822

N B 4871 4834 5692 6499 5065 6739 8266 8801 9146 8347 5239 5053 7257 11585 12568

HEANHAE 1379 1179 1619 1919 1044 1518 2122 2389 2008 2310 1693 1208 1595 2330 2254

FE AL S Y

R CIE=3

BLTE HTML 2 i) ix Se 50408 (1 2%, R 7T LU A JavaScript B3R FESRSEBL, ELAN Chart.js
8§ # Highcharts. X BIIER — F WG Chartjs SKREH]— MR, o, VR EE
HTML 315N Chart js J -

<!DOCTYPE html>

<html lang="zh-CN">

<head>

<meta charset="UTF-8">

<title>¥EES MW H P 41 </title>

<script src="https://cdn.jsdelivr.net/npm/chart. js"></script>
</head>

<body>

<canvas id="myChart" width="800" height="400"></canvas>
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<script>

/1 B

var labels = ["202201", "202202", "202203", "202204", "202205", "202206", "
20220

B202208HENEE2 0220 0MFI2 022 CLPIEL2 02 20NN 2 0 22/t 2 NN 20 2 3 OHIELVEN
2023022 023030 I

var dataXieChu = [6250, 6013, 7311, 8418, 6109, 8257, 10388, 11190, 11154,
10657, 6932, 6261, 8852, 13915, 14822];

var dataXieRuMobile = [4871, 4834, 5692, 6499, 5065, 6739, 8266, 8801, 9146,
8347, 5239, 5053, 7257, 11585, 12568];

var dataXieRuTelecom = [1379, 1179, 1619, 1919, 1044, 1518, 2122, 2389,
2008, 2310, 1693, 1208, 1595, 2330, 2254];

/1 % E R
var ctx = document.getElementById('myChart').getContext('2d"');
var myChart = new Chart(ctx, {
BypEs Mg g
data: {
labels: labels,
datasets: [{
label: '#EH A",
data: dataXieChu,
bEer@EGoleirs iy (2EE 008 0 182) 1
backgroundColor: 'rgba(255,°99,°132,°0.2)"',
tension: 0.1
o o
label: '# A3,
data: dataXieRuMobile,
borderColor: 'rgb(54,°162,°235)",
backgroundColor: 'rgba(54,°162,°235,°0.2)",
tension: 0.1
Fo o
label: '#f AH{5',
data: dataXieRuTelecom,
borderColor: 'rgb(75,+192,°192)"',
backgroundColor: 'rgba(75,'192,-192,'0.2)',
tension: 0.1
il
Ty
options: {
scales: {
it

beginAtZero: true
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</script>
</body>
</html>
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®To
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ol mume ] maes [ ®AsE

202201 202202 202203 202204 202205 202206 202207 202208 202209 202210 202211 202212 202301 202302 202303

& 3.1: # ChatGPT-40 &£ EERISEITER (LE)
« [B) :
L E T AR RN
O %:
TR, K BRI AT R I SCARDIR R R o, R 2R BRI E AN line” B5CH” bar’
BIwy. R eSS FARES - (%)
TEONE S FAIIZ AT 4R -
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3.2: | ChatGPT-40 £ BEERIEEITER (FHIKE)

‘"5 python 127
ChatGPT-4o0 Refdm 'S5 %A 4mAEIE 5 FIAS, HAXT python S FFE & S . python /& GPT
R /e IR 2548 BB AT IR S

EHIE—H

o Ji

Wil {5 python &2 il 3 —3CfF
o [Hl%

FLAE Python M SCAE, AR AT AGE I Am B P B shutil BB, X AMBEHERME T — 40N

copyfile FIBRHL, W LARPRE RIS R 2 —AMREE7RE], H#Ea i shutil.copyfile K&
il — AN

import shutil

# Rz

source_file = 'path/to/your/source/file.txt'

# BRSPS A2
target_file = ‘path/t)o/your/target/file.txt'

# 1 ) shutil.copyfilei# 47 L # & #|
shutil.copyfile(source_file, target_file)

print (f ' L} {source_file} T M ¥ & #lF| {target_filel}')




KRS IR T R

RN source_file Al target_file By SibrisCAFERAE . X BAREDHE M source_file 5 Y
Z % target file.
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— BRIVl 5 R
« WIZRRERY 5, A R L 3o AR e s A AT D i A5 2R ) 00 6 7
MR VAl 2 R BT SRl £ E A S, Ty T PR PRE B PR AT RRE 1k

— SIS TR 5 1 R

* FREMAL S, ATRASER MO AT AR OBl Rk R B, AT = N
YT i HORE R

« ARG AR o R R R T, DA R A E A R A B2 BO7K 70 76 3K

o Ji

DA 7 SR PR 00— LR R T & A RO REE B, (HR 3R H AT IR TT IR A
PRAT LA esv BB AE IO A 50 SR8, B addntal, e, Ak, WE. B, ZkAR
AL, FRFREIN 25 R R R . RS E R B S BRI ERE G R

o [H%

import pandas as pd

import numpy as np

# AR AR S

np.random.seed (0)

# & Bt i A7)
time_series = pd.date_range(start='2024-01-01"', periods=50, freq='H')

# ERENTEEIRTHE

light = np.random.uniform(100, 1000, size=50) # X875 & (% 15: Ilux)
pressure = np.random.uniform(950, 1050, size=50) # A /& (% {i: hPa)
temperature = np.random.uniform(15, 35, size=50) # & /& (£1i: H\ KAL)
humidity = np.random.uniform(30, 90, size=50) # % /& (#1i: & k)

# ARG IS B AR B E R E
# AWM ERL, BEAERTIXRRTEN LKL
irrigation_amount = 0.1 * light + 0.05 * (1000 - pressure) + 0.2 * temperature - 0.1 *

humidity + np.random.normal(0, 5, size=50)

# 4] & DataFrame

data = pd.DataFrame ({

'Time': time_series,

'Light (lux)': light,

'Pressure (hPa)': pressure,

'Temperature (Celsius)': temperature,
'"Humidity (%)': humidity,

'Irrigation Amount (ml)': irrigation_amount

b
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# R A HCSVL A
csv_path = '/mnt/data/sample_irrigation_data.csv'

data.to_csv(csv_path, index=False)

csv_path
o Ji R
A A LBk FNE L B, NI A AT 2R ARR e i ?
-

MR VRAR BB RFAE, R AT LA AR A LR LRI 2 SR Tt veE R 12

L 2tk AR - A A PR SR I B A, ] DLd A 2 O Z R TN E L &

2. WRHFEMBEAY - AT DAL FRARZRME R R, IR REAE AL BRFAE 2 18] (158 AR

3. BENUARMRAEAL o R T ZRVORR ISR S IR, ] AR AL S A 1) T 45 21, [ e
RE08 b BRASFAE 1 B R P4

4. CFERENL (SVMD) « EE AT ERIAEARMER R, I8 R BORA 4 N RHE U 2 4
ZE A HEAT 43 SR o

B MZE LSRR - A LIRS AR AR R IESC R, & A A K BB A

AR VR 75 SRANEHE AL, A AT DA 2 22 X P 767 P 0 2 P ] VA S 2R AT R AN F000 . 2R
LR PRI BOR A Bl s TR SRS TR I TIO, W7 LA RR A DR | BEATL AR A5 5 A IR

o Ji

et 7 eI KdE, HARRAEAE datacsv ISCHEA, TR EURE H961 T -

IF1E], OB (lux), & (hPa), MR (FEIREE ), W (%), LS (ml)

2023-06-09 08:00,2500,1012,22.5,55,200

2023-06-09 09:00,2800,1014,23.2,52,220

2023-06-09 10:00,3200,1011,24.1,50,240

2023-06-09 11:00,3100,1010,24.5,48,230

2023-06-09 12:00,3400,1009,25.0,47,250

2023-06-09 13:00,3700,1012,25.5,46,270

AT W] LU — A LSTM HIRJE 5 I A BY, ARIEGRE . SR, IR 0B IX SERE K
TR B . W AR RS — A S8 B0 python A2 2 (U KRR AL BRI RE, DA RAEALRE G, A
ROV ZRIAE, Al A A AR AR o

o [A%
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T AE—AN5E B Python 27, B & ERALFE . LSTM AR AL 14 28 | AL I G AR AL R A
FATHAE A Keras Fil Pandas JFE R SLHLIX — T FE

import pandas as pd

import numpy as np

from sklearn.preprocessing import MinMaxScaler

from sklearn.model_selection import train_test_split
import tensorflow as tf

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import LSTM, Dense, Dropout

import matplotlib.pyplot as plt

# 1. EIEE

data = pd.read_csv('data.csv')

# 2. KIETLRE

# 5Bt A ) ) datetime X A ik H A & 5l
datal['f}[A]'] = pd.to_datetime(datal'fi}[a] ']1)
data.set_index ('} [fi] ', inplace=True)

# AFHIEFBHREE
features = datal[['JtM (lux)', " JE(hPa)', "|WE EEKE)", "B EF (%) '1].values
target = datal'jE il F (nl)'].values

# IR — 10
scaler = MinMaxScaler()

features_scaled = scaler.fit_transform(features)

# 3. &)y R 9] KO8
def create_dataset (features, target, time_steps=1):
X, y=10,10
for i in range(len(features) - time_steps):
X.append(features[i: (i + time_steps), :])
y.append(target[i + time_steps])
return np.array(X), np.array(y)

time_steps = 3 # 1R LI T A A

X, y = create_dataset(features_scaled, target, time_steps)

# HE NG EFM K E
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=42)

# 4. ¥ ELSTMAER

model = Sequential()

model.add (LSTM(50, return_sequences=True, input_shape=(time_steps, X.shape[2])))
model.add (Dropout (0.2))

model.add (LSTM(50, return_sequences=False))

model.add (Dropout (0.2))

model.add (Dense (1))

model.compile (optimizer='adam', loss='mean_squared_error')
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# 5. Wk ER
history = model.fit(X_train, y_train, epochs=100, batch_size=32, validation_data=(X_test,
y_test))

# 6. AR
y_pred = model.predict(X_test)

# AL D] 4L A2 P 69 3R K
plt.plot(history.history['loss'], label='train_loss')
plt.plot(history.history['val_loss'], label='val_loss')
plt.legend ()

plt.show()

# ST AL TR 25 R

plt.figure(figsize=(10, 6))
plt.plot(y_test, label='True Value')
plt.plot(y_pred, label='Predicted Value')
plt.legend()

plt.show()

L. BRHUEURE < pandas BHL CSV SCHF, FRIGHS (R 41#540 0 datetime 257,

2. BB TRALBE - IEPERHER H AR &, SRHEREAT A — (AL 2E.

3. B A FHI RS - E AN BRSL createdataset, KRR S HONIE & LSTM R 46 A (1)
I 18] 7 51 4% =X

4. 1 LSTM 5% . f§iH] Sequential #4# — M7 LSTM 2 4% R Z A M 28 151

5. YIZRAEAY - AF A IZREE BRI SRRy, I A S0 UE AR 00 M A AL (M I R 72

6. BRI « X P ER AR BEAT 0, I AT LA I SEAE AN FIE
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3.2 RIEBFEFENN

KB FRRAT /& — G o] CERAN A OO PLE:, BOR T HINGT 2, A KESH
R A JROCA LA N 28 ChatGPT il 2 1XHE— D RIE S AL JATAT PR b — 5 38R A
KB G SRR, SEBUEAIThRE. FsL b, WrTblRIdk, BIE GPT #R4t— MU, JFERE
M ERE, JCHRAE A &R 2R AR 58 QUL R AR, TSl il R AN B A
AR HLINXE. TORRER, 40 GPT FEAEHsm K B RE 5 A HRE )y, RENSAE —E R L Bh Kk
AR B AR AT REACRS o AR SR S ey ) P AR ROR AR A XA, L3R i R A [ 05 e
B

il PO AR REAT R, BAELAUR LA DR -

o TRERRERY « 22 SRR BEAR D REAN AR IR B, QAR E i e A2 loMRe SOA, 38 1 Tk
LEORFEEST . BRIt S FIhRE, WA AR, FRARE . ARSOLas . i e
FARICM . RSB R ], B4R KB R ) Stk R RN 1

o WARTEOR « WA T BB AL B AR R ARAG S AL (9140 Python. R. JavaScript %) FIf{
PRI DIRE (IS Ben A P W Z8 T SR A5 ) o 1 78 Ay B RS ARY SR 04 A0 AR 400 4, 451 2 e 50/ D
SRR, RS . XD B3R R R A R (A A AT O

CEFEFERTE - EFE ST GRS AT EE, B0 OpenAl HIHE J7 Muh. K
GPT WP R TR, BRHAN SR GPT KM HIARF . A& T RERRAEA R I DhRe I 1, MRYE 75
RIGFEETER T H, DU s oA A TR AT A RS AR

« 5 GPT %2 8. : [f] GPT F2 A v B, st flih 7 2245 2 (iR A 2, 9 AR RS ) D g
SFOE R EGPD R BRI A, 0 “UE MR L ACRS R D e AN AR IR 2, DACHY
fRE + AR R BRI SRR AT DA S A A O AT & R R
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 SEETEAIRIE S « ST S5 B R R, F58) GPT S ERM B AR F oK. Biltn,
CIRXR TR FAR R AR, A B TR IR AT SE L. VRIS BT
DAL RS2 B iy PR AR AR ) B T ST, DT A s B A ) AR

« BTN AP AHBI L GPT RUMERE, WhiRE CEEME ARSI R ZhAEE . A SEIL AT, iR
AR AR, W LGk SERE ] DASRAG I — 20 (AR BB TS . BB B A A B N
BT E R ) BEAR G MAN B ARSI . 740D 3 GPT fiRe, #ifRE CEM 7 RUIERIThee. 2
BRASCHLANTT . WARA B E RS, AT RLARSR ] DLIRAT I — D R s

« M5 - ARG GPT BUMREIEAT A, S EMRERIMER . 2R GPT HIMREAF
FEAR IR BN E R, AT DA SR B OUAL AR, B X A GPT $i fr] DASRIUCE RS (R fRE o £ 5B
Bt B ARSCBEAM B, ST B A B AR AE T .

& R AR

TEAEH GPT fRReARAD 2 1, FRATT R B AR WM m i

(1) LRIEE I g H B Ak

(2) SEHRIE R BRI il — B R 8 “IEINERZ” SiEA). XMITEH BT
= GPT MBI AERA A, R EAESR R G N FIX S i, ChatGPT M) EIZ Ml aA BE A

N, AT E—AMEF GPT MR AAS 1 i Sl

&l

EO

174 n = int(input(#EAn: ")
original_n = n # {RFRAENINE
s=0
while n >=1:
s+=n
n-=1
print('1-%d KFZER: %d' % (original_n, s)) # {&Eforiginal_nzk
ERAPEASInE

EERFERIENABNEERE, FB/VRE+CRRER/ER Bl
B,

< 2/2

®  BREA

python P SR

n = int(input(

o ETAPRA— 2N, FREESRRNELEREY. BRENNERELTE1ZInRINFATTES
=R
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FERENE

python P SHUCES

original n = n

« REBFEARRSENME, LERSETINERNER. XEATERRPEZENER, 7576
BETRAFBANRENE,

i RNnES

python P SHKB

o PREEs, BTEE1EINNREINM. ¥AERO.

HHERINA

python P SHKB

FIENEER

python P SHKB

print( % (original n, s))

o [FERBIFRER, BRAPEANREMELRIZINRRENF. “original_n" BTETHAFE
YBMARINE, s BFERTEERRNENAIEER.

g oS P

3.3: REDAERERYE 2R

Kot —AEHL 1 B4 E IR E 0 RIRAN R R, ERBlt, REHIRIEN R
BIRSETR IR A PR B, (EIRANT 7 B an e 7] GPT 4R BHCRY « $RoR iR NAEARAD f5 14 BT,
XA BT GPT gt 5 i<, WA, fEfnifad, KA T “/Mrd + i
B+ AR B BER. TR AT BRI e B SRR ERTE, e B e 5 e R .
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n = int(input(%iAn: )
original_n = n # {RZ/REHINE
s=0
while n >=1:
s+=n
n-=1
print('1-%d KFIER: %d' % (original_n, s)) # f§foriginal_nzk
ETAPEARINE

BRI TREABNS Y, EEEABEERERT

< 5/5

@ python P SHHEB

n = int(input(
original_n = n
s =
no>= 1:
s += n

n -=

print( % (original_n, s))

3.4: RESAERERYE 25

IXFE, GPT K ELARAEAURS A Bob an i RE

BB LA R R %

FE b AN RARRY R ], FRATAT LR A GPT 45 ARSI 48 5 R 7 2T LS B 3R AT 58
tRHA S AN . AR, TAVELL GPT 7245 2 A 3ah b AR in LAkt . Eeinse
KPR, RATEH B 2GRS 5 AR, T GPT & — Al LU 2R il 5 1)
KA, FrUABATR UL GPT XA K2 R 15 5 BEAT Fe HIF 1 Hh ke

hess = z.*repmat(wts2,1,p); % matrix sqrt of hessian

[hu,hs,hv] = svd(hess,0); ERFVEAITESVD

©® R, {REILMER svd() RECRITESSMESH (Singular Value Decomposition, SVD) , LATF
EERFHUTEURIFRIR IS G
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3 SHHEE

hess <- z * matrix(wts2, nrow = nrow(z), ncol = ncol(z), byrow =

svd_result <- svd(hess)

hu <- svd_result$u
hs <- diag(svd_result$d)
hv <- svd_result$v

BEER, XEAY 2 M wes2 ZAREIRIRHEAIMATLABAAZPAET 2 70" repmat (wts2, 1, p)”AYHERIERS
HATEEN. BRRERIRERE SRR,

& 3.5: B3R

ERXARGIF, FAVEM R — A MATLAB IS H 0y R ARSI 18, (225 1R S5 AR,
GPT 45 1 hess JEFFAE R AP 115 LS EAT A S 20 e ARG 30 i BE . /£ MATLAB AR5
H AT RIS MR wis B ] p KA BUE FE hess, XA H R ARG A matrix B AR o B
hess. fJi, R HEH svd REOHEAT & 18 20l -

HeAh, ARG g 5 U AR 5 G B JRATTIE T LAKT 45 HE AR AT 4 1]

FRAGV B B R BRAIN S EUA 8, (1T 7E Python HHERIA S HU R 7R BRB0E U BEWTAGR 16— K,
P R AT BN I BIR A 1 A0 2 ISASJ03R. 18] GPT $iglR], 7] LU 2 GPT X T4 i 25T 1 4
[BESSIS Y (27 Rr

def append to list(value, list=[]):
list.append(value)
return list

print(append_to_list(1))
print(append to_list(2)) AtARBERTER]

< 272
© XEENMEENVEHETERT RS (list=[1') (EARKASEL IERITHARE— TR
7.

£ Python , EUASEHRAEREENAHEAIAE—R, MRRERNE— TS (ELaiFIEE.
FHIES) (EARASY, FIENZR0ERSsE=XIER,
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SEEIREIAES:

python 3 SHE

(value, list=[]):
list.append(value)
list

print(append_to_list(1))
print(append_to_list(2))

fER

1. B—IXAM ~append_to_list(1)" B, ~list E—MTIE [1°. "1 FHRMEXNFIERF, BT
LUREIIFIZRE (1],

2. BRI ~append_to_list(2)” BY, ~list” BZENERAIERAARTIIER, MAE— 187
. Ait, -2 WRINEXANBES 1 RPIED, FLUREIROFIRZAT 1, 217,

R
NRFFRESRFAREATEMER—MHRZIR, FLUE “1ist SEEIBAEIRA “None” , ASHE
REINERBIE— NG

python P SHUCH

(value, list= H
list
list = []
list.append(value)
list

print(append_to_list(1))

print(append_to_list(2))

X MEIEERRRAT, SRIRIER ~append_to_list™ B, ~list” SHEWHBMA— =S
xR, B THER—TIRAEA.

Q9 ec Pe

& 3.6: CHEHOHBRG
TE — SU A 5 AU 1) 1) R, FRAT AR A T AR SR A AR SR A X A ) SR S A AT B K
EE an E i 1) 7 51 0 i A, FRATT B AR R 2 B B0 S S BUE I ARMA RS, 0] DUAE 25 58 1) A2 il
ARMA RS 37 ik GPT #H 7 1&88k.
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m <- 50
n0 <- N+m
epsilon <- rnorm(n0,0,sigmaz2)
y0 <-0
y1 <-0
y <-clyl)
for (iin 2:n0){

if (i==2){
y[i] <- 0.6*y[i-1] - 0.05*y0 + epsilon[i] + 0.4*epsilon[i-1]
lelse if (i>2){
yli] <- 0.6*y[i-1] - 0.05*y[i-2] + epsilon[i] + 0.4*epsilon(i-1]
}

}
y <- y[(m+1):n0]

FAREMLATRES, £RARMA (1,1) 188, Hrh
ar1=0.6mal=04 , {VEHEXERHEINES, FEXRBIERER

< 10/10

©  BEF— ARMA(L) BB, ERES ver Ml y1- FUIABEESNIER ARMA(1,1) fI554,
FEFELER vy BERESMA ARMA( 1) B97578. LITEREIEWAIMoE:

r P SHHtH
y <- numeric(n®)
(i :n@) {

y[i] <- *y[i-1] + epsilon[i] + *apsilon[i-1]

}

y <- y[(m+1):ne]

Bl 3.7: B3R A
AT AR ARMA(2,1) BEA 1 ARRS 345 GPT, H4a7E T 2584 U ARMA BRI 2
PARS RS HUE, GPT 45 7 AE BB R ARRS . Ks GPT 45 HIAUIS 5 B SR ftae e A
ML, ATRE SR A R R y IR 30 X OB A ) ARMA B 5 JEOR A
R DX R 2 2 1/ BME 3L 25 T U S 2 o

RIBRE LA RS

FATE AT LR B —TARE, 0 KA AL S H — A2 55 A 1 S B Al T B 1) 255K Ik AR AL
9 5 ARG IEAT R

Fan AR — MR R S BR T LA R /IME, (B — g iE = o R S s
ERRE, IR A O S KBRS, FATRT LU B AR Y K 56 Bl bR B 9 5
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R, HIBEEHEMTFS IRT0ZIMIRINL,
apply(new _baseh,2,min)

©  ERP, EELUER apply BERSEAGTESTIROZIMIBNE, EEEEN— N EENEE
IR0, FRERNAZEEAE—F. LB TSRS

1. EX—EEXEY, BTHEROZINISIE.
2. {%F3 ~apply” Y, KEENRHNHBEERIES.

TEREMFSENGE:

P SHHtE

new_baseh <- matrix(c(e, 3, 1, 4, @, 2, @, 5, 6), nrow=3, byrow= )

min_non_zero <- x) {
non_zero_values <- x[x != @]
(length(non_zero_values) == 8) {
return(NA)
} {
return(min(non_zero_values))
}
}

min_values_per_column <- apply(new_baseh, 2, min_non_zero)

print(min_values_per_column)

HIRMEEBH, “min_non_zero® HEESCIIIEEAETH0, AEITERKENT/IME. MRFE—FIL
=0, REURME "na, BE, B apply RENGXNEEN RN ARIERERES—S) (B
~apply(new_baseh, 2, min_non_zero)™) , M ¥ ZI&EFI[&0Z5M9R/IME,
3.8: KIBRERIRHAI
H T ESRRE R, WA RSN EAE R, Bk, GPT 44t 7 —A =47 =B R .
Ja, GPT 45t 1495 B BRI Il TR B T4 i sk B CRS LA BB, RATT AT DAk
— B ELR GPT AU i i) 77 N 5 R L

BILAB TSI HAEMhE7 IR0 S/ MEND

G  HMETL, EDLUEITEREER apply” Fl min B3, FBINL - subset” LI —(THBEAMIXAME
%. LITESHAE:

P SHHeE

min_values_per_column <- apply(new_baseh, 2, (x) min(x[x != @], na.rm = )}




IR TR SR

iz-ff{%ﬁgq:', “apply(new_baseh, 2, function(x) min(x[x != @], na.rm = TRUE))" S(T_HE[EE"]’@—
FINFBERBREY, ZESRHASHIEESFR0E, ARTEIFVEREIME. NREE—FIZZ0,
“min® BHEIRE] “1Inf,

3.9: RKEEREHIRA
AN REA G, GPT XK T —A7400S, fEHE 2 50 7=, 5ER 7 AR
PR, deAlh, FRATATDAERE 2, Bl R RS F R R B e A vl i, 1EFRATTE GPT 4
B B e, KRR TER) “URBEZS TR LA B SR A AR IX A R e AT R PG ? 7
HIN% GPT.
©  HR TERLNETIEAGIEFREE RS min_non_zero” ] “apply” RERIIEHM,

Mt 1: BAIEE
EINFERE:

R

new_baseh <- matrix(c(e, 2, 1, 4, @, 2, @, 5, ), nrow=3,

ARk -

MG 2: BESTTRAVER
NERE:

R

new_baseh <- matrix(c(e, @, o, 1, @, 2, 3, 4, ), nrow=3,

FRERE -

2

Wiz 3: EFLSTETI

3.10: WiAHA
Kt gz 17 GPT 25 A9 0ila 6], IX S Bl 7 B S T ok S A& TR m
ZAT=ARERE . AR R T IEAT GPT 45 I HIACRY,  JFR fan th 45 R 5 IO 3047 LU
A DL IE PR B0 15 13 AR
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PEIE1;/RKS x HM volume.1 [EiF2i7KSE x HM volume.2 [#i53
kS x HM volume.3 BEiF4FKE x HM volume.4 FEiH5i7K
= x

201612E+13 74902 2.01612E+13 70952 2.01612E+13
62831 2.01612E+13 44029

2.01604E+13 52271 2.01604E+13 47748 2.01604E+13
13055 2.01605E+13 20

2.01604E+13 106042 2.01604E+13 103263

2.01612E+13 39877 2.01612E+13 16622 2.01612E+13 8441
2.01612E+13 24472 2.01612E+13 25477

201611E+13 148092 2.01611E+13 74087 2.01611E+13
61875 2.01611E+13 18546

2.01612E+13 28715 2.01612E+13 27343 2.01612E+13
20521 2.01612E+13 366 2.01612E+13

201612E+13 33498 2.01612E+13 36859 2.01612E+13
30298

2.01611E+13 56613 2.01611E+13 53913

XEHSAPYTHONRIEIE, HERES—THHI=RECARR
ITAIRRANE, FHERGTRYRTIRFN, BEHSALIEEINE, &
EREEES

3.11: "REA
Python 7EAL B AR 5 10 5 H B g AR B A L BA IR AE S, AERATTALEE Excel H i Hda S

A UUE B R AT o T AR B A B AT BOT BE RO, T AFRATTRT LUK Excel o 40 A Ay
I A AT E DA S GPT 1, b PR . AR TE % 1B EdEm A 2] GPT, M,
RBERTUT BT M LB GPT RIRESE M K. X B, AR o br—AhekRe ik (2
R AT R B AT F 2 2 A Ao 3L PR I B 28 OHT Y 1 81 25 ORAFIX P . A S A\ 73 K
i, REMRIEE S MERSE, GPT 45 A S A ARSIt e

{RETLASEFBLA T RADRSmIX MES:

python

ELEEH pd

(row):

values = row.dropna().values

pd.Series(values[-2:])
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1] = df.apply( row: get last_two_values(row[1:]), axis=1)

XY, RIBTEN — M RECRNS—TPENSANRNMEZE, FEEFHEFERRS!
B, EE row[1:]" FRBEEEFIFUKS, (RULURELIRERERERX—S.

3.12: RBRS SR

ielziamn

FEFAE GPT HEAT AR MRRERT, AT AR 45 52 iR Bt GPT A2 R AR SR gk — 2B o
BEAIRAL . (HESER, BT ChatGPT HCIZA & R, I, 5 —B a2 )5, wRik
i 2 AR A AR RBEAT QRS2 1], 4RI DAASE S 1 R SRAGT I e A7) (R A 1) 2 7538 1045
A LA GPT S A PARES] - “O8 TIIREIL, fE— 1, fRIEICAEATRINIT & ) 2 A,
T4y AU A PR R R R IS 7. WERANER, BiREE CESmANRNY, RIEEM
[F] 25 A 2 L v o

ATHIFSE, BEFE—T, RECHEEIINRITHEZEMURE,
LA (U B FREE R FRIAYEASEHL.

©®  LDE, BINRGHEAIE—NEH ~range_x” HIREL. AT 2ZFEHIFRATN:

python P SHHTE

(start, stop, step):
res = []
start < stop:
res.append(start)
start += step

res

3.13: 2IZtem
FERIARRIERE, GPT 4 7 Z AT g IS sE Il 2 71oK, AT LA4kEELE GPT Xt
AR IEAT R AT it o

SRR
AT THEAARED, S04 S A0 SQL B, FRATHERIBHMOLS. Lo TR
SQL #HfI{RASH, Fid%, Wikl RATATLAR GPT 4R iE « “T Mm%
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BRAZORIZE, PRFXBL SQL i)™ SKH BhIA 1B it A W AU 2 4E

R

XFEANZOENERTTEMEEE SEXE XM KZNEFESRBHEREIER, SiF8
[AIREESFNIE R EEAIREE.

FEHR

P EHHEE

up.device_id, university,
count(question_id) question_cnt,

sum(if(qpd.result= » 1, e)) right_question_cnt

® ‘“up.device_id": }‘)\ “user_profile” ﬁthﬁ}%ﬁ% D,
e AU as university ! (REERFIIAS, EA'EEAZE"
® “count(question_id) as question_cnt™: TEEMIFESAHESSHIRRESINEE.
* “sum(if(qpd.result='right', 1, 8)) as right_question_cnt" : ITEEMEEEBHIER
[ ZRIEIREEL.
2. HEKiR:
P SR

user_profile up

* M\ user_profile’ EHIEEBFER.

3 SHIE

question_practice_detail qpd

gqpd.device_id = up.device_id (gqpd.date) =

. 4% “question_practice_detail” ﬁ'—ﬁ “user_profile” ﬁ@ﬂ “device_id" J—E}i}z, Eﬁ)ﬁﬁs
B5rY%E. {53 LEFT JOIN FA{RADSEAE ~question_practice_detail” FRHNKEXIMANE
xR, 2R user_profile EHMICR.

4. THEGRY
3 SHEE

up.university =

(P S

up.device_id

o & device_id” MWERETHE, IMENEMIED A ERRLDEFN R,
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o1

&=

XEERNZOBNENEEXF NAFT, RiteMNREAESEHNRGINEN. B e
JOIN" J5 “user_profile® =5 “question_practice_detail” Fi&EiE, FEEMEEOREEFIER
[EIE=S=R[lS1ESE

B 3.14: mOERRE
FATAT LA ST 2 AR P A% 00 28 2% 58 B 355 b7 b, 2 At A QA 32 4 ) 32 4 A 2 TR AR A, FRATT AT LA
il GPT FEBEATARRY M RE J , B — DA B AR R I, JE R T — SRk ] L R R1E ) “IX
MR LR A, R — F RO LR, IR EFREE” A% GPT,
X R A RBR R RN DR

#HRIZE5* ST
LENTH =5
WIDTH =5
# XAt 20895
spin = [[0] * LENTH for i in range(WIDTH)]
x=0
y=0
count = 1
#AAEO0ETF1H2L3E
direction = 0
#
#while x<LENTH and y<WIDTH:
while True:
spin[x][y] = count
count +=1
if spin[x][y] == LENTH*WIDTH:
break
if direction == 0:
if x == LENTH-1 or spin[x+1][y] !=0:
direction +=1
y+=1
continue #4~B#rE R elif EEZEIFIwhileFHTHIHT
else:
X +=1

elif direction == 1:
if y == WIDTH-1 or spin[x][y+1] != O:
direction +=1

X-=1
continue
else:

y+=1
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elif direction == 2:#@_E
if x==0 or spin[x-1][y] != 0:
direction +=1

y-=1

continue
else:

X -=

elif direction == 3:
if spin[x][y-1] I= 0:
direction =
x+=1
continue
else:

y-=1

foriin spin:
forjini:
print('%02d' % j, "' * 2, end=")
print(")

XMBRRE SR, BERREH—FRONER, SHREFTEE

& MRBROBERRER— 5 x 5 KEl, RRIEIEIIFE 1 ZI25M S ENERT, BEEY
HEERARIX MRS, ATLAMEAT LN KR05EE L B ERiiiE:

ChatGPT tBAJgeIREs. BREEERER,

3.15: E&RHAHE

©  MBOROEFRER— 5 x 5 YA, RIS ZI25 MR FENER S, BET
HEFX MU, TR LD KSR IR E iz :

i %=

1. ¥ERERIHIEG:

python P SHRE

spin = [[@] * LENTH i range (WIDTH) ]

BATRAREIET —1 5 x 5 AUAERE, APETTERVIAMLA0.
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2. TSRS

python 3 SEB

direction =

IR “direction” FISEIRHIEFEFAITTME). “direction” BIINETAHIE:
e "o KEMET Ox i, "y 7E)
« 1 FREA (x FE, vy HEm)
e > RFMEE Ox FHD, vy FE)
¢ "3 REEE (x FZE, "y B

3. FAFATER:

python 3 S5

spin[x][y] = count

count +=

IXMERARTIE ~ count™ TRELS ZARIANR ~ (x, v)°, ATSEBIE count™,
4. FHEAHIBEIEEs

python P SRS

direction ==
x == LENTH- spin[x+1][y] !=6:
direction +=

y +=

ENARNBRPEE M IR EEARENE M. FHEE:

o ERXHER (BE0, ~x == LENTH-1" {XFRFE TRIZIEED)
o LEIBTHEEERIAT (B0, ~spinlx+1]ly] t=0° RET—IBTIEEET)

5. PRIESMA:
LR BT MR

e 1Ef[ ~direction” LABIEEFE (R “direction += 1° M ~e° A ~1°)
o RIEFHSEEH - (x, vy LUBNERETRE
6. HEEEREEHLIR:

python 3 B

direction ==
x +=

direction ==

y +=
direction ==

x
direction ==

y -=

3.16: REDMERRE
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KAt — AN A AT LA R EHE FE ¥ Python AXA5, GPT bl “/IMbp + X651 B + ARA% A%
R 7 AR REAT AR, ARJE B tHACRS I Z5 A 1, RS RO AR REAT T T 0 R B

i P BB AT A SR SRR T A T AT BT AT B e MR AR AR R A B AT
iR S SOREACAD, B SE R AR AR AR SEm . EIRRIE AT, AR DLESR ORI f
PRI EAR T AT DU SRR IR GRDR AR R Y (1 [ 2 A A IR 5 e . AR AR Y
R LA 5, TR — 2B IE ], AR SO AN HERR (4 35 BEAT B . DB R4S
DU R AN 22 A ) JL, o] DABESRORAR AR A g s et B 1R KRR R B e (AR, thtn
Fedmfeif 5, Bual oS scbr N iz s, @r] RS 5 RE L, R AGS
Fo I HEAT R -

AN, B N AU AID F AR U T A RO A R R AT AR R A LA, ol
RARAEIX R R S 1 Bt A7 17
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3.3 RIREEBLE

bR T RRACRS 2 Ah, RAEAIE R AR EEATACRS 2 B, i DL GPT N, Xt fe rh N &
TSR AT A 1E

print (1)
file=open('hahaha98','r+') #k& F iz — AN L, wREITF it TLE A
print (2)

£ RIS AT, FRATMES KA “ot” B RBOE S AR, ERRIEIETES
HH IR R

Traceback (most recent call last)
File "c \I_Iserq\DELL\Deqktr:p\1+ g

H -
ﬁle open('hahahagg', 'r+') #EEiE

FileNotFoundError: [Errno 2] No such file or directory: 'hahahaos’
3.17: AREEEIR 1
T FRATEARES 55 P B )RR 3% 45 GPT, ke F o SCRHRED AT 76 1) il Bk 47 A
e, A g Run N EFTR -

print(1)
file=open(‘hahaha98','r+") #55FiE— 30, WNREHTHMIERALIS A
print(2)

Traceback (most recent call last):
File "c:\Users\DELL\Desktop\{{324{5&.py", line 2, in <module>
file=open(‘hahaha98','r+") #55FiE— 30, WNREHTHMIERALIS A

ANANAARARARARNAAAAAARA

FileNotFoundError: [Errno 2] No such file or directory: *hahaha98'

A+ EE

SRR Python FHEHERIE hahahaos' BISCHF, FEGEF T+ ERUITFESCHE], Python EXIATEHE. WRFRRITH—#ATE O
WHSA, FENSESHTHAENORES, AILMER we 5, RO
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BMEIREE Python FEHEREIEH ‘hahahao8' BISCHEF, 7EEEFA 1+ EUTFISCIA, Python ERCIHESHIE, MRS —tsmEFs 0
IS A, HFEMSEEFENNES, aIMER w8, =EnT:

IXBE, WEENETSF(E, Python BRI hahahads' FHIFE, ABIRHI ISR TZEEIS NRE,

3.18: RIREIDHLER 1
iR E AT L, KA R GOR VR 53 =24 5 A QRS i A 0 R R 2 24 1 A7 AE 44 09 “hahaha98”
RIsCft, JFIEIE “try-except” ACRSEE AT WA E B AR SCAFAMFAERT @I “w+” J5 sUaIE I 152
TR o
KA RLA AT DL F A AR BEAT 2 4o R FAT 22z AT AU I R A, (HERZ& Wiz
T8 RIFARBATHUR K 45 3R ] DUt KA SR B R INE . PR A Bl -

current_users = ["A","b","C","d"]
current_users_copy = current_users[:] #I§ current_users WK 14 % current_users_copy
for value in current_users_copy:

value=value.lower ()

print (current_users_copy)

LR B 2 AE current users [ 34 _EAE B— N HT 1 current_users_copy F11#, H HIFr
() current_users_copy #IZ& I FREE RIS/ NG . 81T B, mASRNTFEFTR

PS C:\Users\DELL> & D:/Python3.12/python.exe c:/Users/DELL/Desktop/fREB4 % . py

[‘'A*, 'b", 'C', 'd']

3.19: KIBEEIR 2
] DLE H i &t i 25 SR IR AR ES (BRI R BB B A2 AP current_users_copy F113R HT)
FNFRURAANNG, T EHFBATE IS DL AAFE R 08Uk 1528 GPT, &S mas R
Kl



KBRS R TR

n current_users = ["A","b","C","d"]
current_users_copy = current_users[:] ##current_users Mi{&4Scurrent_users_copy
for value in current_users_copy:
value=value.lower()
print(current_users_copy)  JgftZcurrent_users_copyriAEEASFE?

(AR Pl TE R T NS AT b, FEREAES, SRR TR curen vsers copy — cwrent weerel | FEHGIR, BEEEFFeRER O
current_users_copy FPEITCERES, {REET—NMERETIR, =

£ Python R, HIREH—PFISFIETRETIREN, EERES vl FHER vl FASRBRAFIFEROTE. EEGIFETIE, FESETE
SIskEHTIRIE, SEFRAEMNEEAR.

XEE—MEIEGERIT:

BEEERRTE:

1. curremt_users_copy = current_users[:] (EFREISSRAIR current_users BIBIA current_users_copy o

2. for i in range{len{current users_copy))

o {FHA range(len(current users_copy)) SERINERS|, EARKIIEEEHNRBTIEFIITE.

3. current users_copy[il] = current users copy[il. lower ()

o BUES| i KARFEREITE, FHEA oo 0 AEEEEESNSFEER,
A BSHED current_users_copy , {REEIIFFATLRBCEERA/ NS FEEL,

XEE, current users copy FPRVTCEREPSWIESIBEIEA/ NS FE, MASREE] current users SPRIFIATTER.

3.20: KIRBIDINLER 2
Wit b ERT DA Y, R o 0 T L7 R current_users_copy HHKI R TR B 2 T LR
RS R/, IR A ) — AU IR H T BT R, BB 4 value HFAEEL value HEAR
SN RAIR PN R, EERAIRTRITE, RHEEE R SRR, SU% A
BOBRAE 77 R I FL R 245t 7 AF LA TE B T AT BP0, 3 AR BEAR B HEAT T 4 BCHl
B 7 0060 BE PR PR AT A2 B, KR TR Rl e 428 00 4 1 25 T AR TR A 7 SR AT 3
FARTDAR AL AT T ARE A

from sklearn.neural_network import MLPClassifier
from sklearn.datasets import load_digits
from sklearn.model_selection import train_test_split

from sklearn.metrics import classification_report

digits =load_digits () ## A\ # i
x_data= digits.data #4% i
ydata=digits.target #47%

#o B R 1/4H MR EE, 3/4H D] A
X_train,x_test,y_train,y_test=train_test_split(x_data,y_data)
#64-100-50-10
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#64-100-50-10
mlp=MLPClassifier (hidden_layer_sizes=(100,50) ,max_iter=500)
mlp.fit(x_train,y_train)

mlp.fit(x_train,y_train)

predictions = mlp.predict(x_test)

print(classification_report (y_test,predictions))

ERACRE A — AR BRI M 2 Ak, EEORR RS VI8, R E (BEW
AR ) IIGRBERL ., TN GSE RAFAR 7o AR IATVAERE b I I 2% S kg BEAT 23, bedn - 75
TR 3 MRIRIZ IR EE ), 55 12 20 DMPZIUEE 2 J2 16 MZIn, 53 )= 10 ML,
WA 3 A2 IRIRATEL AT B E IR A A ER R I£ 45 GPT, i Z Ml 2 a0 T R -

BEMRANRENEERR REE, D520, 15MI0NRET, FEEHE3 NG, RLUSRBLIT A EstnE: g

205 :

1. BRSNS

®  hidden layer sizes=(20, 15, 10) :XEBIERE F =PEEE, o820, 15/MNI10M8BETT,
2. YIS SRR SRR

®  train test_split(x_data, v_data, random_state=42) :fFH random_state=42 SEEMREREGHSEIRSEE UL,
3. MLPClassifierfl]8a¢k:

® ILFClassifier(hidden_layer_sizes=(20, 15, 10), max_iter=500, random_state=42) :GIE—AMLPClassifiertisR, & 5 = MESSESEALINEAEAURE
F3500:%,

BRHEIUS, (RERRENEE R ERSHE T ISR, CERIBEASREEEMT rwdon state , LIESRESR,
321 RIRBIDIFER 3
ATLAEH, GPT Ak AL 75 ZAE I RRs 2 8 70 #EAT T8 Beah, FRATH AT AZR GPT
XF BRI REAT He e, B, W DLR LR R 1R, B2 A R N BOR -
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Sure, here's the equivalent code in R using the neuralnet package for building a neural network: a

Bl 3.22: KEBNITER 4

IF HLga T AR AR

1. Loading Libraries and Dataset:

® library(neuralnet) :Loads the neuralnet package for neural network operations.
*  library(datasets) :Loads the datasets package where the 4i;it- datasetis available.

2. Data Preparation:

* data(digits) :Loads the digits dataset.

e x data and v data : Extract features and labels from the dataset.

®  set.seedi42) :Sets the random seed for reproducibility.

« Splits the data into training ( = train , v train ) and testing ( = test , v test ) sefs.
3. Neural Network Construction:

® neuralnet (] : Builds the neural network model with 3 hidden layers (zn, 15. 10) using the neuralnet function. The formula 7 data ~ . specifies that
v dat= IS predicted by all other variables ( . ).

4. Prediction and Evaluation:

®  predictinn, = test) :Generates predictions on the test set using the trained neural network »n .
*  apply(in predictions, 1, which.max) - | :Converts the output predictions into 0-based index predictions for comparison with + test .

® printitable(predicted classes, w_test)) :Prints a confusion matrix for evaluation.

This R code mirrors the functionality of the Python code provided earlier, adapting it to the syntax and conventions of R programming using the neuralnet
package for neural network implementation.

Bl 3.23: RIERDHLER S

B 1 A AR REAT 2 AL, OB B A5 e AR AT 7 SR et AU . i« R
PATH 3 A3 TSLaxt, TS2.txt, TS3.txt, A HLITHSORAF 1 $2 0 Y 7 A2 HE R 60 4>
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HE, DAERATESR GPT # I H] python F2 P B HGX 3 AN SCAFIFAE R — 1 BT 3 A S0 %k
B 18 K

%% GPT Y [BIE W1 R R

FEINUETS L.ixt, TS2.txt, TS3txt, ESAEEESEE 7 EAEIRFAEHENC0ME, BRBpythonEFRIERG N UEHER—ISEE3 N SUFRIIEIE
ElHE,

Certainly! You can achieve this task in Python using libraries like natplotlib for plotting and basic file handling for reading data from text files. Here's a step-by- a
m

step approach:
1. Reading Data from Files:

» Read each file ( TS1.txt , TSZ.txzt , TS3.txt ).
« Store the data from each file into separate lists.
2. Plotting Data:

e Use natplotlib to create a single plot where data from all three files are plotted together.

Here's the Python code to accomplish this:

Explanation:

Function read data :Reads data from a specified file { £ile nane ) and returns it as a list of floats after stripping any newline characters.

File Handling: Uses a list comprehension to read each file ( T51.+xt , T52.txt , T33.txt ) into separate lists ( data ).
Plotting:

Initializes a plot with plt.figure(fiesize=(10, )] to adjust the figure size as needed.

Uses a loop to plot each dataset ( 151 , Ts2, 153 )using plt.plot .

Sets labels, title, legend, and grid for the plot.

plt.tight lavout () ensures the plot elements are well-spaced.

Displaying the Plot: Finally, plt.show() displays the plot on screen.

This script assumes that each file ( T51. €zt , TsZ.txt , T52.txt ) contains exactly 60 values, one per line. Adjustments can be made to handle different file

structures or sizes accordingly.
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Sk, FATEFE, 1§ GPT XFEH AL B8, BARTEVF 215 RIRILE 2T 4T,
{H S0 28 S B AR FIEAT L AU L AE ) 2 (A I A ERAR b, I HL 75 22 80 5 8 7 1) i 22 AR
il X T DLIRE S AE FA T 7 K L8 R GE b AT TR RIS, 7T B SR AR — 8 JRURG: B AN a6 ) 5 28 1
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4.1 fEA Al #ITRIERIZBIED

4.1.1 &7

B & Hs G B KR R oD, N T RE (AD 7EEE 2 B S R H H #3532 .
AR HIRZ O H B A SR A TR AT X — 5083 1 % fe B F AL B EE ML B 118 5 .

JUE AT R R ANE SR (W1 ChatGPT. Kimi 28) FEME T 3 RE S @M AR, Mk
BEREPATHUE TR E AR AR, (0 H i K AIE 5 AR RE g, IX SRR AR RE A% SRR P R
A RTEAN BT TS, PR AT B R A R R O H AR . X Pl RE S mT LA Bh P AR 2% i 24
AR PSR 2 LR AT B A5 R, DI FE 0O 2o A a2 A0 T B 1 R SR AR N TR LA

4.1.2 $E

PLUR 28 AT JE47 17 B A5 s 20 M (R 2 AP B (A Kimi D -

Pt a5 e ¢ https:/github.com/aoyinke/ML learner 7 Kimi X & HE [ 45 ] w] DA & 5 1
FECF, $%5Z pdf. doc. xlsx. ppt. txt. BF%5.

ERXA SRR TR S, EAH IR ES STUNE(BREES . Bk, Kit
%), AR TEANGIESY (SREEASNT, STREIETAES, X BI2TBBIFTE

FAEE) . SaEREPythontiiE.

diabetes
CSV, 23.31KB
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HEDE

B5%, HEERENEIESH TSN TR, JUEERAdiabetes. csv, RIERTE, EE—
I TRFREENETICRIES. 83— TEF—1EE0E, SEUTETE:

« Pregnancies: ThZRE1

« Glucose: [MEERE

«» BloodPressure: ME

« SkinThickness: FZRREE

« Insulin: BESEKF

- BMI: {FEi5E

« DiabetesPedigreeFunction: fERFEFEREEE

« Age: S
« Outcome: B8 (1FZT-E8EFER, (FNE0HER)

4.1 RHR)R

HIEES ST E
PESEATAE AT HUR 5T 2 i, A0 DA 1) 5 RE M FTRT PR, E 1) Kimi SR 295 1 T 3%

. BAREHE .
« 505 SN : A Python H{¥) Pandas FE2HX CSV SCAFEACER SCA K HE, DA S 2250 #r o

HiRESESMLIE
HIBESA
{EAPythonAIpandasFEER SN AE.

import pandas as pd

# EEICSV X

df = pd.read csv('diabetes.csv")
E4.2: BESA

o BRI VE « RN BRI E . R EME R, RS SR AR 1 .



gL B it eTed

HiEE®
RERAE. RREENESHE.

A g i)
T Ao H
7 =5 41-{. v /=] '7'_

print(df.dtypes)

TR - i e
L AT = T T =

print(df.isnull().sum())

prlnt(a pllcated() sum())

w A

BB (PILIBMI A AT EE0)
print(df

¢F['BMI’] == o])

— '|'--':‘r3

E 4.3 $IEEL
o BrpEiede « RGE AT TR SREFOIF BRI, I BER . SORR B R

RStk
BoutcomeF R PEER, 130, 0FTiBMHE,

df[ 'Outcome’] = df[ 'Outcome’].astype(int)

4.4 IR

MR AL RBHITEAE D

A ATBERS (4 Kimi) % FUAL 22 /5 1 B 3R 4T 3047

o FRVEGTTH 0T - IR AT BERIBAT IR VE ST T 00T, BFEEPIME . bRz S A S,
5 B 2L I 1) AR A 3 AT 1

describe() HIALIE pandas FEH I —ANGEit i, FIT A OB SR I B AR IR M G5 . BR
W BA R SEiHdEAR « 30 Ccount)s B (mean). FrifE% (std). H/ME (min). 25th 714>
P (25%) FALEL (50%) 75th H i 4 (75%) S KAE (max). BRIMEHL T, Rt
B B S AT TR, T AR RME B 51 (R SR s R R, K E SRS, DUR
Kimi [ 25 H AR LA RARTSIZ AT I 85 5, T DUInAARAS 5y esv SCHFTE

BEFNMESF
3Gk iNa
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{EpandasYEA ST o 2SR BRI S,

desc_stats = df.describe()
print(desc_stats)

E 4.5. iR |‘9E Ft g

Pregnancies Glucose BloodPressure SkinThickness Insulin \
count 768.000000 768.000000 768.000000 768.000000 768.000000
mean 3.845052 120.894531 69.105469 20.536458  79.799479
std 3.369578  31.972618 19.355807 15.952218 115.244002
min 0.000000 0.000000 0.000000 0.000000 0.000000
25% 1.000000 99.000000 62.000000 0.000000 0.000000
50% 3.000000 117.000000 72.000000 23.000008  30.500000
75% 6.000000 140.250000 80.000000 32.000000 127.250000
max 17.000000 199.000000 122.000000 99.000000 846.000000
BMI DiabetesPedigreeFunction Age Qutcome
count 768.000000 768.000000 768.000000 768.000000
mean 31.992578 0.471876 33.240885 0.348958
std 7.884160 0.331329 11.760232 0.476951
min 0.000000 0.078000 21.000000 0.000000
25% 27.300000 0.243750 24.000000 0.000000
20% 32.000000 0.372500 29.000000 0.000000
75% 36.600000 0.626250 41.000000 1.000000
max 67.100000 2.420000 81.000000 1.000000
& 4.6: dfdescribe() RKEIZITER
FABE R, g, Wi, SRR MRS RBUE S BRI AR 5

tean ~ A -

« BT < R AT BB AR SR TG BRIR, g HRRIEL BUR B RO EISE,
DU R B HA a R E . N ORI L Kimi 25 HH ARS8 L R ARSI 47 R 45 3R

A B PTG G S, 75 S0 FLBEAT VPl DA DR L AR B 1 S i T B9 1) AR A 34 B TEG
Peo PP TIEBEFRHEAIR T

— PUSETEA < L EDUOW AL, PPN AR G B 15 45 TR 10 2500 B R

— BV « TG bn MR R E A TR R B B E A R, AR SR R L (5
B B EERES.
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# WEEFE AT
bmi_ kurtosis = kurtosis(df['BMI'])
glucose skewness = skew(df['Glucose'])

print(f"BMI Kurtosis: {bmi_kurtosis}")
print(f"Glucose Skewness: {glucose skewness}")

# HESE
outcome freq dist = df['Outcome’].value counts()
print(outcome freq_dist)

# TIXRHHEE

corr_matrix = df.corr()

# FTEIIIX 7S E

print(corr_matrix)

4.7: Kimi IREAIE XA

SRR
HATT LU Fnatplot 1ibFlseabornsRSHIETEMPIRS L (CDF) Al
80
import matplotlib.pyplot as plt
import seaborn as sns 0
# ZfGLlucose {1E A L

plt.
sns.
plt.
plt.
plt.
plt.

# ZplcLucose HIEHHHKE (coF) B 20
figure(figsize=(10, 6))

ecdfplot(df[ Glucose']) 10
title(’Cumulative Distribution Function of Glucose®)
xlabel(’Glucose Level (mg/dL)")

ylabel('cumulative Probability') 0 %
show()

plt.
sns.
plt.
plt.
plt.
plt.

figure(figsize=(10, 6))

histplot(df[*Glucose’], bins=30, kde=True) 50
title('Glucose Frequency Distribution')
xlabel( Glucose Level (mg/dL)")
ylabel( ' Frequency")

show() 30

Frequency

(a) 163

4.8: Glucose BRI #1L,

Correlation Heatmap

Pregnancies -SSR 0
Glucose 101/ B
BloodPressure
SkinThickness i
Insulin 8
BMI

DiabetesPedigreeFunction

o
Glucose -
BMI

Pregnancies
BloodPressure
skinThickness

DiabetesPedigreeFunction

& 4.10: #AE

Age

Outcome

Glucose Frequency Distribution

75 100 125
Glucose Level (mg/dL)

10

0.8

-0.6

-0.4

0.2

0.0

150 7!
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# HsE, FAIEEFRoutcome £ HHE B, R Ry BEEFHR, 0fs REBER
df['Outcome’] = df['Outcome’].astype(int)

Correlation with Outcome

# i Eoutcome SRMETE Z FILTHL M

correlations = df.corr()['Outcome’']

# HFFE FAHEfoutcome FFTAM, BEIEBITAF

outcome_corr = correlations.drop('Outcome’).sort_values(ascending=False)

# LK FEREE

fig = plt.figure(figsize=(10, 8)) # EHFHLFERER v LUELER
plt.barh(range(len(outcome_corr)), outcome_corr, color="#FF9912")
plt.yticks(range(len(outcome_corr)), outcome_corr.index)
plt.title('Correlation with Outcome')

plt.xlabel('Correlation Coefficient')

plt.ylabel('Features')

plt.show()

XERAEEESTE T 0utcone SEMEFEEEZ ANEXARN, AEHIRTESS (Outcons) FIE
it (RASER1) |, FHREXRHEEREIRSER. 2E, Sfnatplotlidsl T—kFE
FE, BR T E1TEES50utconeBUEREAN,

BIE, EXENEETEEE1ZE, HHIERSNEES, 1 EReenRiEs, 0FRR * . Corsation cotrent o
AR, EEVET, BERANSETRSERE AR,
(a) ££73 (b) K FEFE

4.9: XM

4 B IRRR S R B

e, X AL AE R o b 4 Rt AT AR AT L A

o GERIGAE ¢ IO UEIEIE AT AR BT 53 AT 45 S S AERf S B T SR GG EOHR IR IE A . X —
SRR DR B A 45 SR R 5 AN S A .

o T RINE N « MR R, WA SEHCE FH IR SR LA, A5 Bh i e sk stk AT g —
W EARIRE

— REER L FEANMRRE « MR AL BEAUR I HR 0. R BEE RR, B, e RE
N g g T sl OV S

— PRSCFR - M ASRERIR %, 35 Bh o S 38 BAR B 1 S 5 3, il e S A A AR R B0k
2% TR

— WE TR < BT R IR T G T A SR B A R A e R AR RN, T AT B
(i Kimi) AT EIR A PIEARIZI8 AR, 8B E B3R 5 IR B A e & .

YT BT RG], v OB E AT A B BB HE SCAR S esv SCMEL B A S IR BN 45 Kimi,
Kimi 7] DU AT 45 SR 507 -

Eb U T 53 1 Gt v HE 1 esv ST BA AT B BRI BTN 25 Kimi, Kimi 25 H T BL R 207
51kt
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SREBE

» HIEETHEERHESRSTES, BN EIHEEBNESERERE,

« MFEANESSEINEERS,R, SR MENT AR MERNEREEREK, sESERER
FIAERILEIZETEXx,

« FEREAREREEE (DiabetesPedigreeFunction) BIMMEIZEIRD. 5, =AML
7, RETWEFRENEREEEN, BMEEERELK,

« FEARETITEESRH, BEE FMAERRIRERNREA, XEBTINREETERE
SRR,

« BMIBSIHEE S, = FEEREHEETTEETE, XSERRHNEESS,

gFie
ERERITERESR T HSIESEEUNYLS T, B r JERmERAKENER, Nm
TKE, BMFIRES, ZYEENT#—SHEESTT. EENRRERNRTGEXEE,

4.11: Kimi SHERMESITHERI DR

@ RERHNEASEREE13.pny", ZUFE—MEXREEERNE, Ex 7 ERRHREEREIEES
EEERE. AOEEERRTUNE I EEZAMEAFEEGEE, AeRESTEXNIENES, &
EEAEEeFETRER, deFHEX, BEefEESETERRERA.

BERP, BNALUSHLTILS:

-

P PROE: WEE FeERER1.0, BAEEFESES-EES .

_Pregnancies (thERE) : SEMFENEXEMESE, BT S5Clucese (M%) ERFHAIER

F4b, SEMEEMEXIEEROZIEE D,

. Glucose (IM#E) : SBloodPressure (ME) #BMI ((AEiEE) SEMMIIEES, Sinsulin
(EeE) a0SEEMIEEX, FusaFBEkFERE-MEa e mEFEEEithEs,

HEBRSEKTEHLER.

4. BloodPressure (&) : SSkinThickness (ERREE) #linsulin (BS=) 5&MMIEE
*, [B5BMI ((fEiEH) EFRBHNIEESX, xF48H, BAhEEaPHEESENES.

5. SkinThickness (EEEFE) : Sinsulin (ESE) s&/EEE=.

6. Insulin (BB®E) : S5BMI (({EEH) EFENESESX, ==HERSSEKTFIRSHSEN
"H*.

7. BMI ({KE545%) : SDiabetesPedigreeFunction (EERERESREE) fAge (E#) &8
fAEYIEfE.

8. DiabetesPedigreeFunction (ELRBRIEREHIE) | SAge (Fi%) SERMIESEX.

9. Age (%#&8) : SOulcome (5F) SEMNASER, X EEFHEREANAEEESEST
BEER /IR AR RS RIRE.

10. Outcome ($581) : SGlucose (M#E) . BMI (FEfEE) . Insulin (BS=) H2HBIER

*, ZFaTE, BREEEFESEEENERNEE.

i

« [M#F (Glucose) . EEEE (BMI) FIESE (Insulin) 25EFERSEE (Outcome) [FE=
MEZE, ERESEMBMIEIEREERE.

» /% (BloodPressure) SEEL (BMI) SEBHERYE, HSEFMRERS.

« TFZREL (Pregnancies) (HFESEMZTEMERERS, RUEFHACASBEREENEN—
FEFE.

- St (Age) SEREBSRE (Outcome) FEMBIGER, ZUREE—TREH—FHTNE
.

[\*]

w

4.12: Kimi S ADE DT



MUE KEHHENT

o G ARG N - R AT S AE R T B, R EE 0 M At SR DATR A 5 1 11 5 3K
S E . L B s d], Kimi R LES & P )@ DL R SRR SCrE . RS,

i LA T o

PR BEIRESR AR S
it

ERESESTTEREFHES, RIREERRENENAERS, MO AEZEZANExE,
HESeS TS ML, MFERY. MR IE EFEEE. BESEKE, AEEH (BMI) | &
FREEsESEMENER, UE—aEafng, S MEESEaERE.

RIS

HESHEETesMMES, SMEAEFLINHE:

+ Pregnancies: IR EIREIA3.84iR,

+ Glucose: FIHM#FENKIFA120.89 mg/dL,

+ BloodPressure: i MM+46% 11 mmHg,

« SkinThickness: FIgEFEERE 2054 mm,

Insulin: FHESENKFEATITI plU/mL,

- BMI: FIIAEIEE0031.99, =RESFEESNENNER.

+ DiabetesPedigreeFunction: FIERREFRES REUEHR0 .47,
Age: FI9ERHR33 245,

RS IR

Bt EEAERITE, HIEATLIFSER:

. [M#E (Glucose) HMIBMIZESEEREFRESE (Outcome) BEEESNANES,
« Fi (Age) SHEFERSEEIEMNMEX, XUsEEHENIESS, EREFRATEED
WiricAEREREREE,

HHXES T

EXES TSR T LUME:

- Mi#E (Glucose) 5 ESBE (Insulin) EWIEE=X (0.331) , ERMBEKFEESHMETTEE
EEEkERES,

« BMI 5 /% (BloodPressure) EEGERIIFEX (0282) , XTFEEZ IHEENEKSS
MMEXEEETAR,

+ fFR (Age) S5 TREIREL (Pregnancies) BESEFIIETE>x (0.544) , EHESESEAAMNME
TIREE B ERIMAZRIREL,

SIRATNAL

EURXENRCHE, ®TOITIL TEEENEXE, AOEET R, IFE BMARSEKTSE
FRASREESNIEAEXG. s, SRSERFERIENIERE.,

e SHRIN

» MENFHBMIZRFREN R EERNETF,

- MENRSFEKFEASEREETREX, BEXERESE.

- FRSERASRENREXIET ERAEEAS, SR METRIRL I AERA.
- RS SRR SRR BN RERENE S EERE,
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BESR

s E—SHEFRRIEEERRER SERRER A EXNEERE.
- EEFBMISHERAENEEXE, B ERENRENREI R sEEn T IR EERE R,
- EEEEMNAIEIIF SRR R SRERN I AR E,

ERERE TITERBHESMNE ST, S RifsNiEREEREENERNIE,

DEs O EEr (9= e &

B 4.13: Kimi £pHIRE
L LR, B AT LA ST A Rt R ] AL SORBEAT Edm A, AT AE AL B K B s
I 5 v 73 AT R BSCRRTRG JEE
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4.2 fER Al SRR FEEB

ET, ARG T R AT TR SR B T, ESBRIUE AT
ZOWHAR BT IR Z AR, BT ERE TR AR (s 2s. B WD o 5 6 5o AT R AE
T2, FHBRAE AR, QR ERBR T X 5 A48 B RAAE A8 F AR SO RS 30 . SRR MG 30 % — R 5
DTS AR B AT X R AR MEREAT AL A 1R B G RRAE . X 2RI B A B AT AR A . B
ok, AREAG UFIMESIEEANB], ZAFH ChatGPT %5 AT T H 58 A Fil s 3 A At 72

BymgEHbE ¢ https://www.kaggle.com/datasets/reihanenamdari/breast-cancer

FROE SRR -

FHE i3
Age £
Race ik BA, BA, HEf (FMIERA/ HiudimtE, T/ KFFEHRD
Marital Status WKL B9, BE, B, 2B, &F
T Stage T 48 FEERENIKE
N Stage N o8 Rk B H#BER YK
6th Stage AJCC BN a#l: BB, WEAN. BHKEEHEMETEBEE IKE
differentiate SURE: Ko, Kok, FE2L, Bk
Grade £ BEFRAERERKER, E55T#
A Stage A a¥: R CGRER) , A ()
Tumor Size Jit 98 A/
Estrogen Status W E KA ER M ILARE
Progesterone Status B FRA: PR PEIMESLEE
Regional Node Examined BREMNXBET £ TERERENHIMREE LK
Reginol Node Positive K s AL CRAERIAERELENEKE
Survival Months EFEE (A
Status ZRWRAS: HE, AT
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4.2.1 FEEFRALIE

R Al BN FEBESEIRD Y, RN FEEFERIAH

o [ REUEAR BT - B LA I RS 2 A HL R, S TSR, Bitn, S “anfm i T
PETRALEL? 7, Al “ anfal {5 Python AL H B IAE? 7o

o SRALRAE R B0 BRI, R R FAE BN LT, Al ChatGPT REW B HET
MR . B, R AR . SR RIS R

« BAAEN R A R RN 2 AN TR R, BB R R . XFEAA BT ChatGPT 2
IR, A AR S I SR A — P IR T &

o KA AE I ARRE AT V% - X ChatGPT AR sl ARG A7 % E AT dnks A, R L7355 T,
It B 5 SERREE AN A AL . ANEEE H B HIAREGACHD, N 2 B A — 47 AR ) D e A i

RIFB Al 1R 75 R RB AT A B BT

o BOAUEA B ARRS X ChatGPT A ARG BEAT 30 UE AN, A OR FLRE W% IE#f IS AT JF Ho™
AT AR o AT DGE R N R R AR BEAT I, B P IR IEAR Y ) Th RE .

o RISPEACKNYHEE « AR SR 5 20 AL B AR AT AL AT 2 . ChatGPT A i) ARRS 1
ARBMITTE, T B BARTE A T AL .

« AEFVEAE R IR AR« ChatGPT A= B AT e A FHR BUOCVE AL B R 2L 7 W A5 0l o 7E N
FIARKS Y, BE25 8 AT e LR B AR AN S W R 0, FFEEAT AH L AL AT 53t

o BRARSROE AR SR . FIAR ChatGPT $@ ML A SR AR i IR B, i OR FL ik FH T 24 i i)
A BN, EAEFRE RIALE 2 I BER, TR FLE IVE L sk R LAR T RE AT 75 i

o BARRRALAI 22 4 - B ORAESUE A B A B R, TS S B A 22 A TR o AN LA
JEREE B N ChatGPT o, Db ZEW HEAT H0E it

o CRIFHEANIEBAE - (RIEFACAIERYE, AF BE/E ChatGPT R4 E M7k, v Ll
A B AH R SCHERA B R, 3k — IR E A DA L AT AT MR IE A 1

o FREEESINBGE « RRser SR E CREREAI RN, BRER QU A ) SRt SRR K e
ChatGPT & — /LR, NiZAEFEdRIA T AT VL AR b, R E N A .

FA Al BRSNS M FEBENRET R

« I JE X

— HbR « 558 B AR E AR ) R [ 225 ) L A )

- LK
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« W E AR - B0, B EAL. 228% #E. AL pt R gE s
« BB« RE SCIRI R I SRV R, T IR L DR B R A B A SR
« PARTS S - WA 5 10 U R IR 7 S0 B AN SR ATHIE 7T

S E e S
— AR« BRSNS B A
- LUK

« PNBHRR « B BRI RIE, R TER TR, SRS

« R4k Gl SQL A il APL AT &I duml T i N\ 55 7 QU S8 -

« BURAEAE « BUNCERINBURFETE GG IR R AT, WBIRE . BUE O P S8 .

o B pAL B

— HbR - EERARE A, IS A A

— LR

« HOE e - MFERE RN B, REE R, AAED RS .

« B BRI CInZERE 0-1 IXTED  MIEA (e e 04D Bidmiy (n
$e 53 A B AN EUED

« BORAR A« KR B R F) RV I B B B — A G — R

o RFERE P55 HEHL

— BRSO BT B IORHE (R .

B

« RIS - P 5 HAR R RAOCIRRE, 7T LMERH Geit 7 Gkl R RED Bl 882>
Jrik CANRFAE B B A ) o

* REAEFRIN - AN SR B b SR IDURTRFAE, AR [R]85 b SR E A A 18], sl = Bl gy 43
BT (PCA) k4T .

« REOE TAE < QUEHT AR IR B He 0 RRAIE DAY S A5 70 1 R

o A 4%

— AR« AR A PR A IS I AL AL

-

« SPAT IR R - HfE W R L rSR. RRIE R AR R,
« EPRAAL ¢ AR R AR R ASE IR AL, IR EDA ., BB, e, K HE R

faray
SFo
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* R ANEAN TR - P AR B B 2R A R AT R, R B S N PR AR Y

o BRI S5

— Bbr : fER GRS B

— IR

« X EVBEE - BRI NSRRI, @R 7 03 B8 1 2 LA El.

« YIGAEAY - ISR BR IR, S AL B (AR EE R TR 24

* A8 SCIGAIE + AT IAE )CBRAIE. (I K788 IR PP Y () A e M Az AL fe

o BEALPEAY

— bR VPR M A AR

— L.

« EBEVEALTERR < ARHE M) SRR P A E PR FR AR, iR % (MSED. HER SR RS %
HAEF, F1 5%,

« PPAASAY « A3 FH IR AR B VAR R PR R, B I T VA AR AR T AR A (K R I

« AALALITAS 45 51 ¢ A6 IR IBAERE . ROC 2 & iT WAL T HL R R 1At 45

o BEALLAL,

— B« PRABERY DA M e

~ B .

« TS B PR R BN 2R B DU T A 25 05 VA T AR 24

« SEFERFE - EHVPERRIER B, BEBRAH KRBT REFAE

« IEMAL - fFH L1 8¢ L2 IELRG 1EBIALE A

« BAVEE AR - AR RONE CABEHLARAR . BREESR T XGBoost) 414 2 /MR AR itk g

« B RS
— B - RO IR R S B )
- LI

FIEPEHE TG BESEREHE TS, WaRkS (AWS. Azure). AHIIRS 2 BOL G B % .
« FEAY G - A S O R E A% 20, 41 PMML. ONNX. TensorFlow Saved-Model %5,
« BRI . RN E 6 LB, @it APT S ALEE R G AR pE TR 55 .

« INASHR . B IR RS, SERT I APT R FH AL R

o BRI G4

— Hbr « dEAPAIERRAY, i R LA SRR LA A R
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- LUK

« ESAVPAG - E VPSR RLIERE, A AR R AT A 2k

« BRI TR - WS VPAl 4 RACHT s SR, g DR T ) B A A A2 4K
« SAGHLA - @SB, YR S AR R T 45 2R, Fp R el A
B9, (M ChatGPT BEHUFL I csv SCAF IR 430 AR &, anid 4.14 PR

E cancer.csv

XE—HIRENRIESE, SIRENEHAFEO RS
2, XETENSIIRTAER, BTER, LERHNKE

® HEELESLTEESREEN:

THE =44

Age BEER

Race EETE

Marital Status YEIRARR

T Stage AR (THER)
N Stage MEEEESH (NER)
6th Stage FERhESER
differentiate FHEE

Grade ak '

A Stage AR RR

Tumor Size MEAN (=)
Estrogen Status eSS
Progesterone Status BEETERE
Regional Node Examined MENRKIENEEEE
Reginol Node Positive FRMEXEROSEE
Survival Months FaRGE

Status 4FRAE (Alive/Dead)

E 4.14. TERER

B 4.15 JEo 1 AR TIAL B0 R b i kR (A A, 38 I 3T B A 4 b i A A B0 R 1 TR
PR sE B EEUE T MBS AR, B i SE B AR R I oG B, R R fR AR
G IR T BB A SR B, X AT BE A H T R WS T R A R A e N BRI AR .
FRAB WA AE 20 B R BRI AN T ™ A i R i, 2 OB R v P P TR, FEREAT icdlE



IR TR SR

IR, AN BT, R B ER R . BT IR T Python AUAS S & it
PN TR EERE, SIS G EIAT B, A RS KR SRR 1D S
& BRFRHRAR T 15 AN SR AR, 7T DASR o 508l O o R AR R (R P o i DR A 10 5 B 2 by i
R EE TR (A

BN EETESFERAENREE, MERAMENFEEREENERELSR.

O SR

print(data.isnull(}.sum())

2. YRR
BnsrBRinEErl, LMERTHIREFIMEL, EfiLabelEncodertFradrREUET I T4RES.

python (P SFHLE

sklearn.preprocessing LabelEncoder

labelencoder = LabelEncoder()

column data.select_dtypes(include=[ 1) -columns:

data[column] = labelencoder.fit transform(data[column])

3. BURIREL
BHHHREL, LUERENES.

python O SRS

sklearn.preprocessing StandardScaler

scaler = StandardScaler()

data scaled = scaler.fit transform(data)

data_scaled = pd.DataFrame(data_scaled, columns=data.columns)

* \L
SIS SHEEN
IR AT AR RS, ERT RIS TR
BRI s =,

4.15: BUETIALIE - WERKE

A LA R A A S, A ChatGPT SREUHIRNAURY , 1247 Python ARG5S 2118 4.17 41
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BFseabornEIHEEEREXAFEHIIE, SHoha{TAYPythonft
5,

©  TEER seborn’ BN ISEHIRETTEENERESEIENTNETPython{tis:

pandas

seaborn sns

matplotlib.pyplot plt

file_path =
data = pd.read_csv(file_path)

correlation_matrix = data.corr()

plt.figure(figsize=(

sns.heatmap(correlation_matrix, annot

plt.title(
plt. show()

4.16: AAEN

- 1.00
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Regional Node Examined -RUBE 0:4110.022 0.11 0.33 032 0.0840.0450.06%0.0180.0350.0840.0240.0160.0170.0015.0130.0086.009%.010.008}
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QISR .05, 04200¢10.0360.0450.0440.023.0071.022002700650.0350.038.0450 0110500520073 [ 0.7 039
-0.75

RIRERNR .- o:1200550.035001400550036001.005m.0150 03400650012 031.0.0870 03003 00250017 0.7 [ 02

[ TR T 0,01 50.0080.0070.0160.0270.0009.0032.034-0.0160.014.00120.0190.034-0.0750.0340.086 0.15-0.041-0.08 -0.59 -0.21

gle -

Status.
Grade

N Stage

Tumor Size
T stage
A Stage
Age_elderly |
Age_thirties
Race_Black
Race_Other
Race_White

8
5
£

Regional Node Examined -
Reginol Node Positive -
Survival Months
Estrogen Status -
Progesterone Status
Age_middle aged |
Marital Status_Married -}
Marital Status_Other -
Marital Status_Sin

B
=
-




IR TR SR

B D TR R REHIE.
P SHIREH

seaborn sns

matplotlib.pyplot plt

corr_matrix = data.corr()

plt.figure(figsize=(12, ))
sns.heatmap(corr_matrix, annot=

plt.show()

HERLE
BANEERENAMRE X TRE %, BINSRME—MENFEIhE, BBARFIDEMEE.
FEE 5
1. IR E

FEEERSEN S M) IEEANNREE, LATEREAIMERE.

python P EHE

sklearn.model selection train_test split

X = data.drop( » axis=1)
y = data[ 1

X train, X test, y train, y test = tr‘airost_split(x, y, test size=0.2, random state=42)

4 G EREEMEEAHAIRS. W EEANAREEGHTIE? —— >

4.18: #IRRHY - /A LabelEncoder #1T4R5

K 4.18 JEor 1R KA ROy EMEAS AN RS, (€M 1 LabelEncoder Xt AR E{E 511 #E 47 4
i, DAMERTHLas IR, gD, 2R AR IALR (categorical variables), il
IR ISR DLSE . IXUE 7 KA R T Z R HONBUE R 3, DUMEREWS B K 2 bl s o 1 Sk i
B, LabelEncoder & — i F (4S5, AT LK 70 KA RO BEBUE . B o T ol f
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1} LabelEncoder i ##f 8 i i) 70 AR B EAT 4B

B, Q> LabelEncoder Xt 5, SRJEX & NARMESHATRIG, K 0REBEEHA
FARE A BEHAE - 3K — 2D BT Bl T A0 S m 110 A B0 A0 e 40 0y T DA AR R A B 11 i K0l
NI 2 e A5 2R (I R R AN T A A o I A B 73 210 2 el TRUAL B v ) S AP 3R

MR HEAT SRAR AL B . AR A AL B DL SRFIE TR S, 5 R RAI A ChatGPT JT 4R HEAT
Hd

4.2.2 BIERIR

T T 5 T4 5 RO AR AT — D e A . XSSOSR T IR R I R
B, EREER. RR. BSBORGL. BRI MRS, BEOIRA . XIR E  R A AE
TERAES . RATKHEIS L) F BBk R .

LA ChatGPT NfISERENF IR B

Cancer
Age Race Marital Status T Stage a
1 68 White Married T1
2 50 White Married T2
3 58 White Divorced T3
4 58 White Married T1 -
4 G [ 4

THXADEOEH TR, SHEAERREERE, AEIFE, PXIF

© RlkpyrRidiEmitg
EEX

RNFEMUEERENETRS (FE0) . BRRETHRERHE (SR, Mk, U=
%) HE—oREE, sHSERIUBRSENETRS.

iR

WIEETRY, SATRENSHERREARRE. BN ERERT R SR,
EhiEmakiE

1. B v

EONEIETRT ERIRENTEINHRIRE. R SO AERESTE? EESE,

Bl 4.19: FEESIEETRG
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2. I gRE

python O SRS

sklearn.ensemble RandomForestClassifier

sklearn.metrics accuracy_score, classification_report

model = RandomForestClassifier(n_estimators=100, random state=42)

model.fit(X train, y train)

1RELF(S
BTSRRI, TR, SRR, BEEHFEHSER.

3 SEKB

y _pred = model.predict(X_ test)
accuracy = accuracy score(y test, y pred)
report = classification_report(y_test, y pred)

print( )
print(

=Bl
EIMISIRRSSIIHERRTI, ERRESHLIRSMHEE.

python O SRS

k{ﬁ*ﬁiﬁﬁuﬁﬂﬁéﬂﬁi BEAXANRIERR TR
sklearn.mo _

4.20: #IEtREL - A StandardScaler #{THRE L

Bl 4.20 ferR T HE bR AL I #2, {8 StandardScaler X RHEREATARdEML, LLVHBR B2 R,
RIHETPERE . EEHE 2 BT AR AR, AR BUEE T RE S H IR KN E S, flansE
W R BBV B AT REAE L 2 L% 2 0], T R DK/ (8 BV Bl T e AE L2 oK B LK 22 T
SRR 2 22 e ] RE 2 3 BB AR AR ) o A v 5 R S S U AR ROHRAE, AT S AR AR g
ZRRCR AT MERE . BURARHEAL A — Rl 5%, 8 MR IEBEAT AR AEAL AL B, fd L2y
HN0, brdEZEN 1, MIMHERAFRFIE 2 8 R R4 2 . B eor 1 Wil f# A StandardScaler
PR AT AR HEAL, 5600 — > StandardScaler X5, SRJE 0B HEATILA AL . X — DR



L& KB

A B TS R Y AR PE AR R, AR BN AE A AR A R RE S A S 4 AW

RBARA
B RISERES AR T, RS HLIESERE.

python O SRR

sklearn.model_selection GridSearchCv

param_grid = {

grid search = GridSearchCV(estimator=model, param grid=param grid, cv=3, n jobs=-1,

grid_search.fit(X_train, y_ train)

best_params = grid_search.best_params_

print(

1RELGEE
BTSRRI FINGS, EERESERUREAX, WEINEEEH TR,

O ERRE

joblib

ISR AR . e A EEEL TR

Bl 4.21: FHIEER - HEAXEMHAHIAE

K 4.21 JeoRs THRADIEFE RS RE, @I TH AR SRR IR A, U0 ERAE, PR
SR R RVERE R, IFA R T AR AR A () 55 BB, A SRR U H b i) 52
W BE K, AR ATRESRA RRME, BEFREGI M, BRI MERE. FFEEFE 2 1 AR
UEFFAIEEE A F 0 T b e FH R AR, DASR Y R ME R PR AR . B o 1 el i 55
RPAE ) BOAH SRR R, It 2 1) A PR DU M R A R A1 2 B) B A S I i WL A, 3RATT
A ULV Sl R L5 AE 55 T H AR A BRI A SR, JF b R I SRR R BN o RIS, RRAE



KR TR T

R TT A B BAT R ERTUARRAL, AR R I, S i 2R ) I e FE AN PE g . I
B R RF I I 32 P 2 e O TR P B ED R

best_params = grid_search.best_params_

print(

4

REEE
BEr et ERIE NG, ERFEEERERT/UY, AEINERELH T,

O SR

joblib.dump(model,

loaded model = joblib.load(

RBIHER

REEER, FTEEHRERNMYEE, EERLRCI SRR ANMERIEE L,
1. fEEEEIE: EERHSEEEREGE LROFRIL.

2. REEH: REFREIGREL,

3. WRHESR: R AR RER NG PRI,

B EPE, Fefilehk 7 NERE X EERMEPRSSRITTE. EREORRIYER. TRAME. H51bkE
SRR, RN, )lig. iPE. L. BREMMERES— AT, 6

Qe PF

IR AUER R IR, EE AR TR ?
4.22: 1&8Y)I14% - {8 RandomForestClassifier #1714k

K 4.22 R 7L GRS AR, AR BENLAR AR 7025 %% (RandomForestClassifier) i £ 4 it
AT, FEIPMEBIRIPERE . TENLAS S )b, UL R He R A S S B A SO AT R R,
B B BT rh 2 2 R, INTTTOXD B Bt AT HER TN . BEALAR RS — MR B 21 7%, 18
ISR A PRSI, AR A P SR 1 TR 45 S REAT B SR v, AT B A A ()92 A Rk ) R R
EVE. B R T Wi fd A Python [ sklearn J& 5[] RandomForestClassifier % £ 45 12 17 Il 2k



LB KSR

¥4, Gl 4> RandomForestClassifier %%, WEAIFRSH, RGBT A, 1%
B IGRTERT, FRATRT UL AR B o B A7 VA8, T . RS, A
[F1 %A FL AR S48 bR X SR TRAT A B T30 T AR P B, TR TS 75 Rl 1
VRSB A o I B MR A, FRATT AT LU R — AR LR S TR
ChatGPT IRENRIBRIEITER
AR B 2T (RSB A AR 2

import pandas as pd

from sklearn.preprocessing import LabelEncoder, StandardScaler

# o A
file_path = r'C:/Users/13597/Desktop/cancer.csv' # {57 # 17 a4 L £ 3% i
data = pd.read_csv(file_path)

# i & &
print (data.head ())

# EE kA
print(data.isnull().sum())

# ForiTesHahmid
labelencoder = LabelEncoder ()
for column in data.select_dtypes(include=['object']).columns:

data[column] = labelencoder.fit_transform{(data[column])

# AT b
scaler = StandardScaler ()
data_scaled = scaler.fit_transform(data)

data_scaled = pd.DataFrame(data_scaled, columns=data.columns)

# do EATE AL B oY B
print (data_scaled.head())

B AT

Age  Race Marital Status ... Reginol Node Positive Survival Months Status
8 68 White Married ... 1 60 Alive
1 50 White Married 5 62 Alive
2 58 White Divorced ... 7 75 Alive
3 58 White Married 1 84 Alive
4 47 White Married 1 50 Alive

[5 rows x 16 columns]

ARSI

Age

Race

Marital Status
T Stage

N Stage

6th Stage

o 0o 0o 0o o o
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differentiate 0
Grade 0
A Stage 0
Tumor Size 0
Estrogen Status 0
Progesterone Status 0
Regional Node Examined 0
Reginol Node Positive 0
Survival Months 0
Status 0
dtype: inté4
Bl I AR A AT
Age Race ... Survival Months Status
B 1.565253 0.39716 ... -0.492961 -0.425148
1 -0.443222 0.39716 ... -0.405695 -0.425148
2 0.449434 0.39716 ... 0.161530 -0.425148
3 D.449434 0.39716 ... 0.554224 -0.425148
4 -0.777968 0.39716 ... -0.929288 -0.425148

[5 rows x 16 columns]

B 4.23: BERKE. BEREEUMBUETENLRIDIEITE

PRI 255 Al A CAS R

from sklearn.model_selection import train_test_split
from sklearn.ensemble improt RandomForestClassifier

from sklearn.metrics import accuracy_score, classification_report

Ll
[}

data.drop('Status', axis=1)
y = datal['Status']

# X 04K R
X_train, X_test, y_train, y_test = train_test_split(x, ¥, test_size=0.2, random_state=42)

# I LA

model.fit(X_train, y_train)

# 1
y_pred = model.predict(X_test)

# R ARAE
accuracy = accuracy_score(y_test, y_pred)
report = classification_report(y_test, y_pred)

print (f"Accuracy: {accuracyl}")

print (f"Classification Report: \n{reportl}")




Accuracy: 0.9130434782608695
Classification Report:
precision re

0.92
0.83

accuracy

macro avg 0.88
weighted avg 0.91

Process finished with exit co

call

0.98
0.53

0.75
0.91

de O

i
=
K

fl-score

0.95
0.64

0.91
0.80
0.90

B 4.24: YIESHEREEITER

RERIARAL A AR A T

from sklearn.model_selection import GridSearchCV

import joblib

# & LA M %

param_grid = {
'n_estimators': [50, 100, 200],
'max_depth': [None, 10, 20, 30],
'min_samples_split': [2, 5, 10],
'min_samples_leaf': [1, 2, 4]

# 43 GridSearchCVit %

.

KRR

support

685
120

805
805
805

grid_search = GridSearchCV(estimator=model, param_grid=param_grid, cv=3, n_jobs=-1, verbose=2

# | AR

grid_serach.fit(X—train, y_train)

# R AE AR

best_params = grid_search.best_params_

print (f"Best Parameters: {best_params}")

# RAEHR
joblib.dump(model, 'random_forest_model.pkl')
# jiazaimoxing

loaded_model = joblib.load('random_forest_model.

)

pkl')
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Fitting 3 folds for each

[cv]
[cv]
[cvl
[cv]
[cv]
[cvl
[cv]
[cv]
[cvl
[cv]
[cv]
[cvl
[cv]
[cv]
[cvl
[cv]
[cv]
[cvl
[cv]
[cv]
[cvl
[cv]
[cv]
[cvl
[cv]
[cv]
[cvl
[cv]
[cv]
[cvl

CLEAR TN TR e

LA

NN

2

{IE T FEAEVEAY,
WM B, Al fE
A EZH FL 135
FHAE BRI Ferh B AR A

P

END
END
END
END
END
END
END
END
END
END
END
END
END
END
END
END
END
END
END
END
END
END
END
END
END
END
END
END
END
END

max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,
max_depth=None,

PR

of 108 candidates,

min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=2,
min_samples_leaf=1,
min_samples_leaf=2,
min_samples_leaf=2,
min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=2,
min_samples_leaf=1,
min_samples_leaf=2,
min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=1,
min_samples_leaf=2,
min_samples_leaf=1,

totalling 324 fits

min_samples_split=2,
min_samples_split=2,
min_samples_split=2,
min_samples_split=10,
min_samples_split=18,
min_samples_split=10,
min_samples_split=2,
min_samples_split=2,
min_samples_split=2,
min_samples_split=5,
min_samples_split=5,
min_samples_split=10,
min_samples_split=10,
min_samples_split=18,
min_samples_split=2,
min_samples_split=2,
min_samples_split=2,
min_samples_split=2,
min_samples_split=2,
min_samples_split=5,
min_samples_split=5,
min_samples_split=10,
min_samples_split=2,
min_samples_split=5,
min_samples_split=2,
min_samples_split=2,
min_samples_split=10,
min_samples_split=10,
min_samples_split=2,
min_samples_split=5,

n_estimators=50; total time=
n_estimators=50; total time=
n_estimators=50; total time=
n_estimators=50; total time=
n_estimators=50; total time=
n_estimators=50; total time=
n_estimators=100; total time=
n_estimators=100; total time=
n_estimators=100; total time=
n_estimators=50; total time=
n_estimators=50; total time=
n_estimators=100; total time=
n_estimators=100; total time=
n_estimators=100; total time=

n_estimators=50; total time=
n_estimators=200; total time=
n_estimators=50; total time=
n_estimators=50; total time=
n_estimators=200; total time=
n_estimators=50; total time=
n_estimators=100; total time=
n_estimators=200; total time=
n_estimators=100; total time=
n_estimators=100; total time=
n_estimators=100; total time=
n_estimators=200; total time=
n_estimators=200; total time=
n_estimators=200; total time=
n_estimators=100; total time=
n_estimators=100; total time=

B 4.25: REREMIBENRIETE
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5.1 RREIENER

5.1.1 KIRBIWYRIE

RIE 5 BRI 5L T IR BE R 22 I 4, JUH AR B R I 2% (CNNs) FIEFAHHZE I 2% (RNNs).

UTAEK, #£T Transformer ZERHUREAY (41 GPT Al BERT) AR135 AIRAT o

WEMSHZANEAR, FEAETZ MGG, BMECEZRA, AT IBCRA I8
A O R B U

MNBIRE LS BB DA, BAT AR,

I A R A R B U, DL IME B R SR IR AR AL SE CnBh R T R
FF bt 2.

RAE & AU K SOAR SR AT I 5. BRI BRI SC i, 1048, fEREANE S
Pl RS o AS LA I R B AR 102 SIS 5 AR AN 2

Transformer #2314 KRTE 5 AU K 1 248K, B RO HLHI KA B Fe 51 B4t . BEF
ML -

o BIERIINUS] « BN (BT RS R F] B R A v H A BT I AT A L. I
AR R4 PR PR B IR R

c ZJGERA  BE BRIk, BB WAFER M HERT ST E S

« AL B Yt . (1T Transformer A Fa& WL PP SIS S, A2 B S H T 08 B N7 91 1Y
(DA=REFSS

A KRBT hREHds AT TIN5, 2 21 8 5 3oR . X0l B @EBES
(UG s = AR R G 5 @R St
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FEPIZREERE b, BRBAT DIAEREAE S (ISCR R M RGEE) LT HOR. XA
BUNRIARERAREE, JFIRYE BARME S5 B AR 2L

KB T B AT DL A2 O B AT % Fils 5 BEARAE 55 AR OO, BIAUIRE S5 2 1) L
T T — AR s 16, FP A G R A T e B . EBARAE ST R, BRSO HEAT S
B IFA A B A, 07 SRR R B

Kl 5 A 2 AN AT 2 M, B EART

o SOARAERE - WETEAE L WA R ARRDAE R

CEEWE . A AIE SN S RE S

< ERG : MR TR RN

« CRIPH - WIEREO T B R G A

AW AL, KIE S B HE B VE AR BT IR &, HESD T NLP AU ) PR

Ko

RiEF R IR B RE S B EE T A, KEHR RIS RAMRTENE, C&fE
BN B TT . KRR, BEE BRI PR e, 1 5 B 22015 BN REA e 2K,
AR NI 2 RIRIT T

:[11

5.1.2 XKIESEERHRME

KB HRRAE B ORTE S A BSURE L T B 1, (HRE R E R RRE. XERR
PERT LA LT LK -

o BEUBE < ISR P K O L 2 S EORE TR ) EAT SR DU DL L A it e B vl e
LR B AL, AR T e i it R I Rl o B BURE B

o THEBUE - NGRS AT KB 5 2O R M T S A RENR, A= & . KBTS BE
(KA I PR S RERE, R FREE ™ A AR

o TRAREE o PRI SRS ) 5 2R AR A HL PR AR LA X AR, TR SROEWIFEAR. B RR
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=, (EXTELEEMN0ER, MOIER, ESRMENESIEHAS. It SRk iEEEk
BT EENESRINENAET, XEEEE LM Mi2RNERsi—3it. EBEHENRANERE,
TFAEFIHEA— S RISURNERA, I OIERITZEIFTNR G T ShIaEs.,

NEFIEESEBISTASNIRFSE, EBEIOERERIEENEDER, NiESizm
Rt A, ERWSEEIEOIERISRENAANLTESNER, FEEETE. Bk, LIER
HERWSNEEERRE, HENERSENEZEEEEEIRTINE. 2R, HERWSHETIE
B TEENEIES, RERAEE], UGN ENIREIAE. ot TSEs Rt
BE, EUNIRFRECEEEWANZEEE.

R

RENSFITOIERIMEEIE TEARNES, EERNHATFTE—ENE &%, ASHW
FEEPTEERINGE{L b, M TN EIE, ER, JEm s OlR
ERENFEART, SEEENTMISEEELISHEREEDEEEER, i, NBFEIERNTRE
RS ELEARN B, MEHEEARNEEE RS HIRFEEERNES, EREREN
[BIE,

T

THREEEISoEREFWEFTIZESZ, FEOEFRNIER, LIEBESOIERNRE2
WTEAMSTT AV, BAAIET SR ™o E:

1. IESEERNE: BISHEFIERNER, TLUESOIERRNSENERE, BRSNEINE

==
2. (B MEEAT: VESIELTLIRBSENERER, BHMUHETAER, BSETH
==

3. (MERSR: BEMMOERNARNE, UGESEETER, ESETIEE.
4. EEFHR: THFEARIL ORI AR SFIRESaANsE, EEraxass
MEH7R,
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HREY
OIFFENTEUFRERZSI T IEET TR, Ees25TREEE6EENEY. AFNEYTEER
EUFAS®E:

1. #2EV . EEOFFEEEHENEN, OEENTIRTET eSS TNES, THsl

REAENTESVERNSEHSHE, B LR SERERSE.
2. EXE N AAFTEACERINSHILET RSN I SM5E, EERFRIARE.
3. EFEN BUESCIERINZINEREISTIE, AERETRS, HEEENETRE,
4. FEN: FAFGSETHSEFIRAEEZWEAINA, AATEREETERIUSAFTTEE
FRZHFNER,

SERNA, THRESSEREFINEFIEERZ, WOEFREHTREART, DEROER
HREZEST IRERISHE, SESSERHH ENTHS Y.

(E: U EASIREIESOR, ThRESHURESAHRASMEIRT TEEIRE. )

B 5.10: EXEIE (SBRMIET)

KA A

BRTTPRCCHIE SR, AT AR ENE S0, AT RBRE AT R 2R
HEMAEH, ERESHEMRRE LR, NEFRNRNEME S, WEARSENILS, If
TEANAE P RER P IR . TR RN F 3] RS 210 R HABE R S, Al KA e fi2
P FIEAR SRR A 7347 -

SHEPORE - FEREERIOT, BATHERE BN, I BRI RS IE R - B,
A R [xx] 53k (—WATE ), DAREONMRERS A . U @i XA AR
PR, R BT HABEERL S . &Ja, WEAR I Sei 12505, B PRI ERIETR -

W SVDEATEN RIEEEE

=SVD (FFESHE) ~E TR IEESERA, TREEEES A= MER, SEBia MRS
fif. SVDZRTLIER, T CaBMISREMPSHBIENFGEIRENTEER, NistEIEETS. MEHRIFEM.

RhE

SVDIE S SR HEugenio BeltramiT 187362, (BEHMCHZUAN 2 EREME20tHEY], 52 %R Erhard SchmidtiICamille
JordanfI TERES T ARENIS=E. ANY, SVDIEA—ISLAMEL, SN BAREFEE DR ERS Mg ES s
R,

ST R EERE

SVDIRLLEUBRER SR 0i%, WIPCA (ERisSH) , EATSIRRNSEL. CaERNATIEAN, TREEIRH LML,
TESVOREIHEEEEMRMIERY, RET IR TR4E ERNEE, i, sYDREEETUbINERAENES, 2GRS, B
BEE. ESitEEE M METEE L.

EHESVDELERIS TR

1 ESIERE: &%, BEREIEIERSENN— MBI, HhiTRFEIIER, SR,
2. iHEEM S B SRR TR AR EA N TSARSRIZANTA, LIBASARESAIFFNAAAT.
3. REBSHEESTERE

o NITFAMA, SARIEAHEA iBEFIANHIEIRu i.

o  YIFAANT, SEREHEC i~ 2K BT MIAHERS Y i.
4 {SEETIERE : IRIESENTSIHE., EIEERE, A% il FRR, BSRE.
s AREISTEE: BIENE IR ifov iBfik, BRESRREVIASREEV.



BOE KRR

6. EEHASERE: SMISVDSEREE A = UsVAT,
Bl Ei#E R, RAEEAESFRAUIVATIOE., ERURNVEIESSERE, IENMEER, 28 7EEANSRE. SYDIX—SHEEE
TR SRR EE A R,

5.11: SVD BENE

WEGEE

FEAARBEF S E, RS R R — A BREERIA . —RR OB RiRSON
AN BB A% I35 T A% AT U (R R AL s, 38 BEAE [RIAT VP o A2 R R AR SE i A AT B
NTRREHARN) CRRE, Al SIS CEG T ACERNEREENG AT, XE T m
I SEHE R LA HAAE S AL EEOR, AW AE SR T AT BT AR R AR

AL 8 TR IR DAL B AE T EATRENS POd iR I 2 IE SCAR IR R . PES R LR,
B BRI =Bk, BhAh, BT R AR AR B AR BN T R, SR A AL
W AR TR ARE IR, Wit TSR e k.

1 AL S B SO i A rh BN SCR BEREE L. AT AR A AL 72 %A AR
F RGBT — A i R A R SR B B DA A B0 R AL 2 Ak A S5 B8 ST — AN
BV, AR EERHE SO B EeE R, JF HER AN [E) 0 i AT DU RS R AT A
Dritjon Gruda ¥, i ¥ {8 FH g in 4 JE S 1H 42111 1) OpenAl #/E ] ChatGPT, {HX T 75 ZIR
ZIBRARAE S N AT S, Bl HT R E WK, R I 25 #s 78 RFF K 1Y) Gemini
R A R B 2 AR AT 75 M RAL S A5 B, Mixtral 78 A4 (1 PR QTS 54
TR AR )%

B BRI AR R AL TR, I OCSEAE T ARSI I HE &, I I 8 i,
HUBA AT BEAS B AP RO BOR o 2 A I R AL s A\ oK 58 28 1500 ST S — 70 DA v ¥ il P2
HREMR L WM SOR R T AN, WM EEIR AURT 4, DM AR 2 IS
Bltn, YRATRESIXRES « “ WIEAENIUEH [ 28] AARMTIRE —RR T [ B8] e &
WEIFE LT LI [ R AL 1o 1N TIEMTRE . EEDTIEM v SR R e, MR Bk
HRE H AR . BTG, AT AITER 7 S AR AR TT DA S A ] (B AR K e i 1
S

R 2 B R LS N5 — IR Il R AT BEAS 2 78 R —— & — DM IIMEALEA R LR .
AR E BB LA MEZER, MEESFEF e — MRS —#. ERXHHZ)H#
AR IR FEE R PR EER, AERBUL, “XARFEROEE . IR
g3 7 B ST AR I 0t - X SETEMT S, (HAEIRA TR RS R, DU S s F o R Ry
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XA TT AT PR — AN B B AR 25 AR O — AN AR 5%, SE R T RECA T8 e A
8o EHURHEAT 1 — IRFTIPHALA IR, A X AL RO A R 56 35 AENE I BaE 1k PR
(S

R RN AT, BATRIRNR T IR A AL BT 0O G, HFR M — RPSEH IR
i, AR BORE ST AR St R TH SR B

R X iR RIA

L AEA— BT ER BRSO B, RIS SO PR ORI E . 1HE. T
{7V MV AR T B, RN A, DB, JRIR LSO 1 RSSO B IR A i
T AR MR . T g LA SO LIRATH 7 AR HERE R-CNN, @ Vs in F A RO R X 35K
(Rol) FHERE Sy FIFTI 35 F T3 AL FHE [V 73 i AT 23 SOFAT IR 2232, B T iR
R-CNN[34].]

FARCNEIERH: R CNNERR v

o Hi, &2 Kimi-~

REPGBIR! (REILABEEHERML @ E XL A5, BkBIrESR

{ER—EBhFAR SRR, RIS 2S0AFRMIANHE, &%, Bl
EieEkaEtt, FRS#KE, MRS, FHRESHEEN. BRIBISANSEIERAE
SOERE. (BREUTXE [FEHONSEMERIEE R-CNN, BTRNATE N EEBXE

(Ro1) iR ST S AT A FER ARG S 3O TS S, BRET s
R-CNN[34]. ]

0 FANNFEEBER-CNN, St AS NEEXE(Ro)FIEESSITNSS, SIMENSERD
PFRIERIASHS3ZHT, MWy B 7ER-CNN[34].

5.12: kimi XSRS 1
2. PRIAAEI I — A DALRREY UL 5K, MWRBIMAE, SN FIHIXLE N2
HEARACK T 2 R, AEABE, BHRE - RERFEES T, I HA B L
FAEF BN A . B ENBE R LRATM T EERE R-CNN, s 70 A T4 B
(X35 (Rol) fHEMEL 5> B TR I 15 HI T 43 202 SAE [R1E 40 T B 5 SCOHFAT I 4 S e e T
Wi% R-CNN[34]. ]
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R E— ATE#E] SENER, NEUNEE, S TEXEREEET
FEAEN,? 18, FESEN, SREBIREEXN),, FEALESETIAR

HENERNE. SEENESEE: [FMNNAZELEERE R-CNN, EdENEATFE X
15 (Ro1) MiEES ZFGIP SEF S EMaFERIBS NG S H TN S ERE T il
¥ R-CNN[34]. ]

020 ®

0 BEEXEH REXERNT:

1. §BiR#5: "Ro1" WEIEHR "Rol" (Regions of InterestiI4E5).

2. EERS: 7PN "N EE, WHER—TLAERES.

3. IBIEEN: OFERRAES, JLUSEAEEENGT, LURSiSHE S,

4. RiEEIfRTE: "E R-CNN" RIGERIERIAE, MEEVEFEENETR, NESE—EE.

EFEXATATR:

+ ¥ "Ro1" &35 "Rol".

« BBRESH "W F.

« BEXOFRSAMTIREZNERG T, LUESAETE.

o HEA "HE R-CNN" ERANEFIREAE, MEAR, NEREBIIAEETR.

{EXEME FelgEn T -
BNNAFRAEE R-CNN, Bl AE 1 EMEXE(RolFEINEESEFN, SIENS ML
FHERIFS T LAE. XA AT R 7 & R-CNN[34].

5.13: kimi F3GEXRAI 2
LB RIRE D iR RiE
PR 2 — R AR BOE . IS ERTGAAR RS, IREPE . Bk HWE.
PEANBEAR AT ek A E, EERAE T [T IR R-CNN, I8 A T84
SO R [X 45K (Ro) (R HEHR 20 FU TN I 5 F 20 AN FAE (81 V31 23 A B BT 70 SCIFAT IR 9 32
B T HE R-CNN[34]. 7£ Markdown A% 7 31 Hh JT 7 B SO F AR B AR O B IR, 26 1 3102
JASC, 28 2 FIRBHIERIAT, 53 S REEURE.

PR — R AN, BaSEGESANE, IREHS. Bk BWE. Eidtmnsey
B, BEN, EEEMMT. [BONSEMEBER-CNN, B HEINATESMEEXE(Ro1)
AuiEE D BTN ST o MO FER S S HHIA ST S, CHE T HRER-

CNN[34], £ Markdown F=IEHZIHFIEESIGHERXEMNER, F1Z7I2RY, F25I2EHE
Nas, EFIEESERA,

. R EMERaF ZeRE

o BAMRHESE, #A e .
BAKSEIMERBRONN o TR T, LRI
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BIRNATEMEXNEX BEASTEEXE EBETHSREER A SINERS
1 (Ro1)AIEEED EIFR (RoFINEESEFM 0", DURSESHSFAN

FSRATHEMARERT FENSHERNSSEML

SIS ENNS  RERRsF ety T BRI, BRTITEN, #

\ BETAE®EE, EEHER CNN'E
ERETRERCNNGY 0 RSRERCNN ygpian oNN, HBRBIHRAIEZE
HEZE[34]
M E
ERERIEREITT

HANREATIE, FRAMBER-CNN, BT AT ESGEXIE (RS INEES TN, FEiSHEN
PEFBAFIERIDS T 55 HTIAE, My &7 HRIER-CNNEZE[34],

5.14: FIRD MR

3
WIRFE Y [xxx ) AUEIE Ui L 5K, FHDOERITPENTIEL, BIEEER R, 1hBRERIAHE
ARk, ZHEFEW 2 K H therefore,however, hence, consequently, although 25 £ 55 5¢ R FEHT
We FE, BRATREMARE X LY B, AFEHEARAHMWEE. EEAMNRES: [BRES

SN
\

CXEIEMIE BRI

HIAL AT , LU question answering,machine translation,reading comprehension, and summarization,

T8 A RR € 1) supervised learning fERFE S5, I HAKASE T specific datasets. ]

B [nlp] SRt RELS . BNEEEAEN, BIESXEER, EEEREEAK, &
i5EEhH < £ therefore, however, hence, consequently, althoughZBig X R MENE, i+
2, =R LT E, RESEERAHNESE. SEaNEEER: [BRESHLEES,

HfNquestion answering,machine translation,reading comprehension, and summarization, ;&%
A% ER supervised learning fE&EES, FHBEHKF T specific datasets. ]

0 Original Paragraph:

BB SHYLNRES tinquestion answering, machine translation, reading comprehension, and
summarization, BEEREENsupervised learning IEiSEFS S, HBEHKEiTspecific datasets.

Refined Paragraph:

Natural language processing tasks, such as question answering, machine translation, reading
comprehension, and summarization, typically employ specific instances of supervised learning
for their respective tasks and are contingent upon specialized datasets.

Reasons for Changes:

1. "BSAESH04MEESE" was translated to "Natural language processing tasks" to maintain
the subject of the sentence in English.

2. "Ebin" was translated to "such as" to provide a list of examples in English.

3. The phrase "ER%ERsupervised learning” was translated to "employ specific instances
of supervised learning" to clarify that different forms of supervised learning are used for
different tasks.
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4 "EREESS" was translated to "for their respective tasks” to indicate that each task has
its own specific application of supervised learning.

5. "HBE{&inTspecific datasets” was corrected to "and are contingent upon specialized
datasets" to use the correct word order and to convey the dependency on specific types of
data more formally.

6. The sentence structure was adjusted to improve academic tone and clarity. Logical
connectors were not added as the original sentence did not provide a context for their use.

5.15: IEXENFFE &R

GPT-4: HRERPNRKE

AT, AR R 2 B HABRE SN TF (1 — ITSE R0 38R T4 A B8 H IS - 80T iR T
BT CESR) (Nature) FIEPRZESIRAES (ICLR) HISCEMEIEAZ S GPT-4 LAFREL A s < it
I, ORI N LA B R B e R T AT, HRIIEEEE T2 ARFRA. it
A5 B, GPT-4 R RS R W, #8id 50Nature 192 4 # 5 A Dritjon Gruda 4 : “ 42zt
AL FEFAT VP d R P T ASO R B T H . 7EATH B TR S, S g S ORI o B e, IR
I AT SRFH5 B 2L SUR R IE S (KRB 14k, Dritjon Gruda 338, Al WIS A 3K 25 10 B
— AU A 9 A T G 1 S o R St S B U TR, I SR R
G S AT REAR Bk . AEX AN LR, ChatGPT BUR N T M FT BB T8, %5 Bhfth i 52
W & A RS QR BRI RS, AR w3

flhn, fEVEAL— RS SO R AR B AR, b AT BE Sk X Bl N ChatGPT Jfilel fg i —Ht
EEIEM BT IREEE, RE—HAEENE. RETRIOCH R, G LR
LTH, REEEAE, ATRRA R EREARE. BRI, HET Y, RAR
R R B A5 7 X PO VAR & 7RI R, A BT i OR SRR Y A A H
NI A . G5 SR iR R 2 2 I SE RN & A A R0 17

WA James Zou M45HE - “ BARRAVKIA T Z a1 AR, H LLM 78 1E 201
W4T VPR AT, RERS PR BOVE A RS 0 IR, FAE AR NS ”

THBARDS AL HAR ML), #AE RS+ W . RFRIR S PDF SCAFREAL NSO, BN
% GPT-4, HIAJIGHEIRAF Wt FARGFEE XM PDF SCAFHR G SOhR . $H22. BIR. &%
WS IESCN A . BEJE, [0 GPT-4 W6 N, R ILIEIGTHA 7 AR T AN 2 WL o A b v, i
wPUAN T ORI E GV A . ATREI RS2 L R AR 4 26 B py DL S R A ik
U Fn, EATRES R AL ISR — A 20 ZHEEARARK L RMAR+ & 15E,
FETHES [0 ] h—R e s g, Hoh EEOGE [ MM ], B AR %
NI 2 1) DR HAZ DN 20 IR RIIRYE £ 3) i 3 B G5 AR A A e BR A 1) B 2 4k
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Title

Mind the Gap: Understanding
Modality Gap in...

Abstract

Section 1: Intro
Multi- modal models map
inputs from different data
modalities (e.g. image and
text) intoa shared
representation space...

Figure 1 Caption
The pervasive modality gap in
multi-modal contrastive
representation learning.
Paired inputs from two
maodalities...

Figure 2 Caption
The cone effect phenomenon.
(a) Histograms of the cosine
similarity between all pairs of
embeddings across.

Section 2: Method

2.1 The Narrow Cone of
Embeddings

I arder for modality gap to
exist, the embeddings from a
encoder should be
concentrated around a
subregion of the full ..

2.2 The effects of non-linear
activation on cone effect
Design To study the effects of
non-linear activation
functions an the cone effect,
we randomly

initialized various MLPs with
different non-lineari ties..

(D Raw PDF

@) Parsed PDF

X T A AT N IR BER ¥ 25 18T
AR € Jay BRE TS Jm 1 SR R 5 T R I i B, o 2R
PAVEZ R X L SR BR 1, IR @ W BT e IREAT.
WICHEEAR TR SR R . (AR SO T,

Your task now is to draft a high=
quality review outline for a top-tier
Machine Learning (ML) conference for
a submission titled “Mind the Gap:
Understanding the Modality Gap in
Multi -modal Contrastive
Representation Learning™:

Abstract: We present modality gap, an
intriguing geometric phenomenor...

Figures Tables Captions:

Figure 1: The pervasive modality gap
in multi -modal contrastive
representation learning. .

Introduction:

Multi-modal models map inputs from
different data modalities (e.g image
and text) into a shared representation
space (Figure 1(a)).

Your task:
Compose a high-quality peer review of
an ML paper submitted to a top-tier
ML conference on

Start by "Review outline:".

And then:

"1, Significance and novelty"

"2 Potential reasons for acceptance”
"3 Potential reasons for rejection”,
List multiple key reasons. For each key
reason, use

**>=2 sub bullet points** to further
clarify and support your arguments in
painstaking

details. I!eas specific and detailed as
possible,

"4 Suggestions for improvement”,
List multiple key suggestions, Beas
specific and detailed as possible.

Be thoughtful and constructive. Write
Outlines only.

@ Prompt

SRS o

ﬁ] }i U\

Bil4n, ChatGPT 7EffFE
VU B ROV E R I R BRI, ChatGPT W]
A TR SR R A A Hx

BRI BT e B A, AR 2,
Pr L R N ATRE 8 X AT A R F s, AT a2 lER, IXRIIRHL 48 A BE T 5

1. Significance and novelty:

a.Introduction of the modality gap

representation learning.
b. C 3 4

ion of factors

ibuting to the modality gap,

c. Empirical demonst rations showing the impact of modality gap on zero-shot

classification performance and fairness.

2 Potential reasons for acceptance:

a. Demonstrates the modality gap phenomenon across a wide range of multi-modal

models and modalities.
b. Provides and empirical

ing the presence of the modality gap.

. Implications of modality gap on downstream task performance and fairness.

d. Connects the modality gap with deep neural network inductive biases, adding to the

understanding of these networks.

3. Potential reasons for rejection

a. Lack of a proposed method to close the modality gap:
= The paper focuses on explaining the modality gap but does not address how to

mitigate its effect.

- Unclear whether closing the gap might improve performance or would it result in

undesired effects.

b. Limited scope of

Y gap:
- The nperhnm[al‘rrnuluara mnsuyhastdon cLp mﬂhl and may not generalize to

other multi-modal models.

= Additional experiments on more models and scenarios required to validate the

findings.

. Theoretical analysis could be more comprehensive:

- The discussion of statistical independence between random weight initialization and

input data is missing.

- More emphasis should be given to the consequence of linear layers with different

activation functions.

d. Efficiency of the proposed method to modify the modality gap:

- \‘:hanghgthe modality gap might improve performance but not the most efficient

solution possibl

- More sn‘plusnﬂled techniques could be explored toadjust the modality gap without
significant negative impacts on performance.

4. Suggestions for improvemnent:

a. Investigate strategies to actively mitigate the modality gap and their effects on multi-

modal models.

b. Expand the range of experiments with different models and scenarios to further

validate the mndaljly gap ﬂnd]ngs.

c. Enhance the t} ical analys

more intricate

is by i be
weight initialization and mpm&alaand discussing the effects of different activation

functions.

AR

d. Provide a detailed comparison between the proposed method and other state-of-the-
ant techniques within the context of adjusting the modality gap.

@ Feedback

Supplementary Figure 5. Schematic of the LLM scientific feedback generation system. Manuscript text,
including figure captions, is extracted from the manuscript PDFs and integrated into a prompt for LLM GPT-4,
which then generates feedback. The generated feedback provides structured comments in four sections: significance
and novelty, potential reasons for acceptance, potential reasons for rejection, and suggestions for improvement. In
the example, GPT-4 raised a comment that the paper reported a modality gap phenomenon but did not propose

methods to close the gap or demonstrate the benefits of doing so.
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4. R ¢ PR UK BRI, R SR BT DA ST LE SRR (Y e B L 4
ST RN EGE, UL R R FTT F R

GAEFER « THLL “Review outline:” Jk, BE/EIZ iR BAE fl. SO RFFHARE LKL
WAE S wE, W 0R A BTN BRI RN, A B TR B A THE SO &

RSO, BATAPRE T H AR SHIREZE, R0 1 8 A A B3 ) 20
WIS, DR o AR A 8 Ml K AN A e M B A5 AR 5K o Rl A RS 7R A Rl A i A T AL
SN SEBR 2 ARVE 8 R s b, 9B Rt IR A M TR S, et it SO

532 HXRHS5TH

M RSO BT, AR ZIA R B K BNE & A58 AE 4 B8 S5 1 )5 TH T R 9L )
BE 1. TAEIRAAE. MEREE. TSEME. BARBEMRY, HERCHESESNRY, B
ROET®E L. MR, BEMLIERCRE, ORI T R EERRFER R . RERK,
B 5 X e R YRR R (RN W e, e AT 2 AR I 98 U ) B FH K AR A3 S I 2 RN, el
WEN GIT 40 5 e AR 5 B 2 1]

TEBCEERE b, AR gk SR NAR T Tk BAR 4 B T A - SciSpace. Paper Digest Flf JF}
WY T. X T HKE i — D R m an e N T Be BRI AR T & A B, AR LAESR
e RS GRE R

SciSpace

SciSpace [ Ji& 77 52 AT LI 3 51 3 AT B ——Papers, X2 —ANH =422 TREITTE 2008 4F
QUSL SR B IR . Papers ]I BT H 24 T H BRI 57058 G 3 2H SR04 BRAIRLAT] (1 2
ARICHR, R4t T —ANEMM SR AR ARSI HISCHER. BEAE I R4S, Papers S #THE N
THEZI)Re, €45 PDF B as. ERLTA. IS M EZ 0SS, FH SOy R A
JSE W (R SCHRAE AR IR T R —
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fH2, WERISE, SciSpace 1N —MSLH G AIF G4 o & H R Papers 4% A
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Your Al research assistant

Do hours worth of reading and understanding in minutes

= Highlight confusing text, math, and tables to get a simple explanation
* Ask follow-up questions and get instant answers

* A new way to search and find relevant papers without specifying keywords

Search papers, authors, topics and more n
Have a research paper to study?
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H ALK, SciSpace #FSEIEARFIMAL L™ v, BT AR IR AL MEHE . B A0S
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Paper Digest

PaperDigest [ F 46T 2019 4FHTf5, %0, HIMES A (NLP) SR IH AR IEZEF K
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ENRMEANLMESKABRE, (FERIEBEERNTHSHEA

H(EEENEENMRAR)NFRRFE—N, MAREZH A%
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Abstract

Making language models bigger does not inherently make them better at following

a user’s intent. For example, large language models can generate outputs that

are untruthful, toxic, or simply not helpful to the user. In other words, these
maodels are not aligned with their users. In this paper, we show an avenue for
aligning language models with user intent on a wide range of tasks by fine-tuning
with human feedback. Starting with a set of labeler-writien prompis and prompts
submitted through the OpenAl API, we collect a dataset of labeler demonstrations

of the desired model behavior, which we use to fine-tune GPT-3 using supervised
learning. We then collect a dataset of rankings of model outputs, which we use to
further fine-tune this supervised model using reinforcement learning from human
feedback. We call the resulting models InstructGPT. In human evaluations on

our prompt distribution, outputs from the 1.3B parameter InstructGPT model are
preferred to outputs from the 175B GPT-3, despite having 100x fewer parameters.
Moreover, InstructGPT models show improvements in truthfulness and red-~+ -~

in toxic output generation while having minimal performance regressions o1

NLP datasets. Even though InstructGPT still makes simple mistakes, our 72 S8 %
show that fine-tuning with human fe¢ =~ ~ I .
language models with human intent. . e >
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e SIAM
1 Introduction FINER

Large language models (LMs) can be “prompted” to perform a range of natural lauguage proccss-
ing (NLP) tasks, given some examples of the task as input. However, these models often express
unintended behaviors such as making up facts, generating biased or toxic text, or simply not following

user instructions (Bender et al. Bommasani et al., 2021} [Kenton et al.| 2021} Weidinger et al.|
[2021; n et al. e etal. . This is because the language modeling objective

"Primary authors. This was a joint project of the OpenAl Alignment team. RL and JL are the team leads.
Corresponding author: lowe@openai. com.
"Work done while at OpenAlL Current affiliations: AA: Anthropic; PC: Alignment Research Center.
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B 7RSO FIIR IR, P AT EAAE X AR o Rl 18 SCAMR FIIR N 2, AN “ A48 GPT A
R RS PIRE”

P 550 4 1 300 R T

GPT 78 Rl i M

1. GPT-1{Generative Pre-Training):GFT-1ROpenAITE 20N SIE 2 FHEI M —T-BF Transformerf iU SREES ., HATM
@ Transtormerf@$l, @& TI2ZMAONTMT#E. GPTITTRIMFEMICAE., EFNLFTHGENS.

2, GPT-2(Generative Pre-trained Transformer 2):GPT-2 OpenAlfE20SEE FHFIRESEE, RATESAHSNTN
EiRM Transformerfiig, & T1.68- T80, GPT-2IELMMA. (B, MRNMENES LEMEE,

3. GPT-3(Generative Pre-trained Transformer 3):GPT-3 OpenAlfE 20205 M S M NIRGIER, FA T W Emn
WEOEANN, B&T1768 798, GPT-3ELAN A, (9%, WM. WMWK EWES LM T Fe%
m.

4, ChatGPT:ChaGPTR OpenAHEZOZ2E B FOPT-3MBIMFHBAE, =Wt H s iEESHHT T HRAE, 0T HEH S
WAL, CERINEMSMZE. ChatGPTEMISES MMt SRS A ST E ARSI,

5. GPT-4(Genarative Pre-trained Transformar 4).GFT-4/8 OpenAIfE 2023 B BT — LB, EMEEIEDR, Ch

AMGPTHIGPT-A2 M ERRRMEN. RWLNESHEREADZSMHENET, BRTH UM, GPT-4tEChatGPT
WEE. WA, 3 ENEeE Rk TR i T .

D MRRER ) EmEE g WP

H R 4 1 introduction 47 3.5 Models
smesxat: O Language models are few-shot learnars, arkiv preprint arkiv:2005.14165

&} Fine-Tuning Language Models from Human Preferences

o WS APIEE (enter 23K, enter+ shift ) 9 a4t
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6.1 I.##Lmuimﬂy

APATRR KRR AL B A5 2, JATHE B R DR s il i, wth—
MERERFAEWGFEM T —F . KRR A R M BB RN R SRR, &
RES AR BUR JE RHIAE B e UM b LR i —FE, EATAE— IR B R AU (R
AR SUEAA A OC &, IRJE IR EEE ROk “4” MEBR PN . ZRhEE AR i
FIEHR IR, SR AL S R 2T, AR FRATRESS S A s BE A AN T2

NHEM OCR. RBIGE R I RIS 73 B R B 50 = J5 T RO PR 4 KT I R 4k
HUE B BBOR R R N -

6.1.1 OCR

% —/> OCR (Optical Character Recognition, J&2=FFFAD HAREEHFHE . H#iX
PR SCFE BEFON T AT R ISR . R T, BRSO O
AT SRR TSR, T ARGl BRI B IR OB iE B ik 4
FHESERE R FHUUN (AR SR, BWESEE T RIEH. DS EE) &,
OCR (AR H 85 BT . SO b, FRE PGB gR, BEG T scs
FEHN AR

6.1.2 Giit BRI 5!
A RBGE T R BORZ IR T AL MR A BEEOR,  E ShiRB Mg 4 i &
Cht RIS Frel BHESE) i, JREET o dr. M AR CAZh A
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RPN, D N TSR NIRRT TSR TAR & R 2R R R TR R K B 3 28 g 75 5%
WZD, PRSI ERNBAR B =AM, A9 BN B AT A i, b ER
R A5 A SR B o PRR O BRI SR B, B AL R R P AL E . IR AT R B B2 R
HIERASEA R rekd5E), JHRIUER P8R . S0 20 #r 2 xt 3R B B 2t AT fi
G, Wk ECPME . BOME BMESE

(1) Contrastive pre-training (2) Create dataset classifier from label text
Text

Encoder l l l = l

b I O B O I I %

1 1Ty | 1T, [ 1,-T: 1Ty
\\ I, LTy |y [ LTy | o LTy

Image 1 Ty | 13Ty | 13T 13Ty

W Encoder 3 31 3712 3°13 - 37 IN
I | |INT T [Ty | . |INTy

E 6.1: CLIP#=5Y

6.1.3 BEIREXF

AR R SCT BRGSO AR O AT R TR SO AR . N
AR EICER CRF5EICEET B R BN 730D HEAZIAR AR SR (A S A B
AHPRBOCTER, . IAESE) . B CRAURBE AR oy T 15D, K
FRESCT BRI S OCR HoRKEML, @ EE AU, SOy e, 7wl FRIRm&ED
B, BRGSO OO . HEFHSCT I ENERE R TR HEREEI A B RE
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6.2 Al4£E

Al B IEM AN TR REBOAR A B B i BRI R STk, BRI
THENALREBOR AR, A LEEZAREME. Bt Ikt k. BITR I diegim 2] 17
ZRN e AL AT A SO T EARAE 3B AR FAR B QU R s ATCL B s it T
TERM WSS, TR BT IT B TRIAURS 75 5 AT R B R AR 0 A BT AR, 9 dn X
MRI B1G5E, BATHIRIZ WG YT 7 RE 5 FTUMERZ IR | IR BB R . KBRS 5.

Al ZEIS R B R MEER

« CLIP 7 : 52 OpenAl JFA I —Ffoi K RIREAY,  BE M5 ZEAR A AL BE PRI SCAS 1 2 B 215
o CLIP BYBCTH H i i X b2 STR AL 5 AE 515 B B — AN LR B RN 25 8], AT SE3
XGRSO IR G BEff . CLIP 2 R hS as MRS as AL &, B nT LLAEAS B R 2 A a5 A
SCR G 25 SE IR AL IIRFAE o« 19120 B 5 4 P AR SCAS SRS SAR TR (1 1R\ 25 18], 33 3t Eisr >
S A58 SR A [ P 25 PR P AR AT SO 12 22 1) T PR R BT, T 3R AN ] P 28 1) PR R SCA B i B
iz,

o POHOEA - RIS NP AN AR, s (BRI R AiE S, RS
B SR REIE D KM, R B FIREE . X R L AN B B SRS i B
BABIIABENLEE R, B2 B A2 A B, 25 IR e A, R is{E, &
A RIR RGBT o INZRAR 2 I I 7

6.2.1 XEERIRIER X
S R IR S RA P T, — SRR S R s R R AT . S
Y £ 4R T K SCA I P R B R IR T, I 5 6 T2 26 PR 5 A B AL e K
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THAEIUF RN SRR

1.DALL-E 2

DALL-E 2 7 OpenAl £ 2022 4 4 H KA —A AL BB, 58 fe 8 il SCAR A 4=
poE R, AT EEE HAAGREMEE.

* DALL-E 2 Il ZRid #2 -

BrB— : CLIP Tl ko i FH KR ) P A5RT SCAS o B 2 3047 11 2, 885t of B3t 2k B 4
LS UCHC ) R - SCARN RIS s R Ak, T ASUC IC AR ALLEE Se /MK . CLIP 2% 23 B an i R
FASCAS RS 55 BARTR] 1 RN 28] o

BB HORANIZR. PR CLIP 8, FSCRRIR O &, (E 8 B %
N, INBENLRE TR, Gl iE 8 2 R, AR RS SOAR R AR R I R

* DALL-E 2 BEAMERIBER « (1) MANSTARGE - P SN TEAN I SOARRIE, iR A B2
MEGNZE . (2) AERER - BRI SO R A Mg, TP T AR I T 3R U ER .

o il (1) BN ST IR “a steampunk airship flying over a city at night”.

6.2: DALL-E £mE®%

PR RGOSR A AT e O, BRI T AN RSB TR T AR AR H

(2) N CFHHIR “an astronaut riding a horse in a futuristic city ”.
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LB S T RIIRELIILER, R T — AN 5 520 5 SRIR T 3 5%

2.Midjourney

Midjourney »&—3K 2022 4 3 H it Al 2K TH . Midjourney J& 5T AT (1) BUEAE %
TR, REWS AR SR SO AR i R R MR e R T SR B LA 2 o) BT ok 3 i
AT AR ITE N ZE . B MPIHEN @ https://www.midjourney.com/. Midjourney [¥)4# Fii
FE ] F discord “F &, M Discord 1] Midjourney A% %%, MHEA : https:/discord.com/invite/
midjourney.

« discord #ESLFA N AR S5 AR - (1) TRINMARSS 8% — 55 B BV — SUERFRA e o I3 A f
I —> BB RSS 24K 5 (2) i S Discord BbR, RJ5 fiih « FIRBFFMHB AL 5 (3D
2 Midjourney Bot, #RJ51%[A1%, 47 Midjourney Bot, #RJF i AN ANBEL : (4 SR mE
M55 78, EBIROIER IR 25, FAldaks:, sl AN (5) [HBIRS A, #AtE
Midjourney 7E M55 #% L 1, H2 TRt T LA /imagine #7442 U T

« ffi | Midjourney =R I EANLER « (1D Ui Midjourney ¥ 5 (2) fii A SCARIA -
FERFME, B “QIEHBH " SRR, FENERAE R, 78 SCAKE i NRA HEAE
JR A I A T DR VEAR I 5 0 REUAM, 4 “—ANE H BT 8 10 v L i o 15
B CAFRIRAT AR R (3) WESH . WP E N ZE AR SR SH (nFit. Jask.
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MATRREE), DMEARER S RN EE, FUraaiREmioiag, ned BRI AE &
B (D AEREG sl AR L RIRISCARR IR E . RESTFIEERER,
XA R LR Lo 8, BURT B R R ERM RGO, Else)E, TULEE A
R ER . Midjourney % SR HEZAFUAIIEIE « (5) FHGHAT « A A UG ik 22
R CA, mdi g, K ERRAERIA MR % . SE R LATEF & L ORAZ T H DU LS 55 10 Al
B

* Midjourney Prompts J&fili : Midjourney $27~ial AL K - — N EEAR R HE R 7] DUZ — A i #
(FIRia] B ERIE RS . 1 prompt J5 I AN SCAIAHA . Midjourney $&7% i M4 15 -
YRR VB — A EZA B URL. 2N CARBIER—ASREZAN S8 RRENNES
o B NS B AW . MRS s B - IR v, FREL REYE. WSS . BREE
TR B AER. KT RS 106 ZAM. FREDE. BRI, STALT. IR
Pt . BERE L AL Wlse. B, R0, RAS% 1Y R PR R R RiisE s WK .
Mg kg 5. D%,

o LB K S - MI BRI Stylize RUBSIL) S5 Stylize : —s (0-1000). Stylize Z £t
1%, HER S IRILHE Midjourney MR, (HZARMEZ ; & Stylize M~ E N EERIER RG 2
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* Midjourney BB : (1) remix Bz : 7 /setting F1 0] LLFFJA remix #523K, remix B
J& J5 P48 variation ; (2) describe %74 : /describe 74 VT P _EAE—ANEE, JFRAEIZEE
AU S FTBERH R 5 (3) blend 774 : /blend fiv 4 R VFH Y Ak 2-5 ANEUG, REEFEEANE
GBS ES, JRENE IR —IRBMEIR (4 SCEERCE « JRiaifmm = R %
EEFEEVR A EAN S . BN EHA S 1, hot::2 dog Fr hot BUHEJy 2. B FEAK T LA
#FH hot::-.5 dog s (5) EURLLBIGHE - B K SR M B s kL, 5 T 1 L 51 0 20 i B
ERINELHI /2 1:1 5 (6) JRVE : —chaos Bl —c, G : 0-100, BRINME N0, SUBSEREZHFENE,
IR 7 A T 2 AR 3 AR B &5 3 5 (1) B - —iw, BRI ¢ 0.25 (0-2), B
B RS- IRAE AR T SCABCE 5 (8) HUH : no, fTHITE/RIE, —no ZEUH Y THE4H G prompt K
BRI AL E R W E N “-57 5 (9 : —quality 5% —q, BRIAME A 1€0.25-5), AT LLLLR B <.25, .5,
B 1>. B AR I 22 1) GPU B I, 5 AR A8 FH A/ A et )

* Midjourney FHIFEE : Midjourney 7ERMIFATURAE Bl 1 2L F e 10 B AR Th ek =k 5 2
HE UM E R . B RS IR ARG A AT MR R A B
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6.2.2 XEEMRIASE

FESCAE I A O R e, 220 55 0 AR R PR EAT R B DA AL R TR SR e L I R B Ty
AR R B R A R A, B EHREEAT SO . S BB S HE % (upscale) F T
18458 PG (075 0T RE N0, 1T AR R R AR A (variation) U FH T4 2R AR [R] (0005 25 5K R0 Jon P 4%
ZREIE, DU A R R E N SR I R R . AT PR X B R

L@ BB (U) - 32 BRI Hiae2 0y 7 3 o BB R s b BE AN A0 T B, A B AR I
KIGVIBE R R . XA REAH WA “upscale”, fEF5 4 HE ] “U”HKoR. BARRIEWT -

<UL fEE s — sk b i, (RS i .

c U2: w58 kB I R, (AR R RS

< Us: R w8 =k B T I R, (AR RIS

« Ud: SR m B DUSK E I R, (RS A

B, EERRIAT LA, BEh I R SR A P SR AR 3 R BRSO BIE & 9T BN IR s 2 R
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D TBOR I PR SR RN R L, 3K A 7 e 24 1 B LA B s 1 O R B A A R, XA
WP E PR AT SR U E . O TR G ER, AT LUEREA F 1 R A 5
e WEOEARIERE . SR AR RN S UE (. IR, JETIREE S I M R L (n
SRCNN. ESRGAN) 4] 7z N Fl T UG 7 # e 42TF

o BT AR « ISR AR V5, @IS SO R R RO S, & T
TR R G S ZR BRI 5t IXF T VEZR 5 3 3 38 5

o SERMESME « X P RV E T SRR, 2 —FhBOS P IHEE %, ReiETE
LA B (M S B P, S TR H R

o WEYAFAE « XFOERE =R E TG RE, R REESEGRE, HilEE
R, T EGR EER R

o SETIRPE A SIS0 W53 . 1 SRCNN A1 ESRGAN, X487 vERens B Z 12 7H g i &,
REARAEAN AL BRI, E R m T S B

2. WBBOR (V) « BB 7 AERRREA BEASRIA B IR B, B A IEA A
FIAR AR, BEATANT R AIMRAL, AT SR AL S 2 £ LA R AN R T 3K . X — I R AR
“variation”, fEfFHEFEM” V7R BARBRIEWTE -

o VI XS — TR B AT ROM .
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V2 X5 5 kK B R HEAT I

o V3: 0 5 =5k B HEAT B0 o

o Va: XoF S DU K L HEAT S0 o
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IR (I SR 5] HARSZ AR R BB BEAT Ie e « 4a78 PR S5 1R, AR A TR B BB AR A
B, FEF= b, AT LGB A E M R B GOk A T R R e R . AR KT AR R,
JE AR MR K P 255 55— SR IR I RS MG 2, AR RS AR I UG B k. B, FEZRBIME R,

A LUK AT A i 5 o B RS A 5 5, Q13 Y URR I 2R AR i

3. f# [ Midjourney #ATHLIA « 7E E—"Tr, /4l SCAE B & Midjourney, B2 — M
(F) AT AE R &, F P AT DL S 87 B 1) SO AR e o 1 UK . P & SRR T SRR
HRE, SRR R G A O 2 A E R A Th e . F BN T (A Midjourney AR BEIE
TR IR . A4k 240 Midjourney ~F- & %5 A2 B B BEAT Ak, DLIS B03RAT T e 4 AR 1 ]
FraR e A B R BAT & R I — S, A5 B8 s T DAIEAT B e AR ERAT A
w7 U2, ABAT D HRRIBE, AL A RE 102441024,

« 3l

B Midjourney Bot V/#l#A
@ Ac tby snow, smiling -~ 250 v 6.0 - @Uyuni (relaxe

.!W &

6.4: BIEN—IKXEE

R FEH PR, s Upscale, H:H Upscale (Subtle) R CLERf#RNy, EATHIROR,
[N B FEAAAS 5 Upscale (Creative) AJ DABRfE NAIIEMEIBOR, HH N FATRESH — L/ Mok
g,
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Q vinmA ourney Bot A cut boy, snow, smiling --s 250 --v 6.0 - @Uyuni (

B Midjourney Bot v #lEA
% A cutboy, snow, smiling --s 250 --v 6.0 - Image #2 @Uyuni

%3 Upscale (Subtle) %3 Upscale (Creative)
: % Vary (Subtle) . 7 Vary (Strong)

web [F

6.5: MABHEZKEHR
V RFIET AL HRIIE T L% . H Vary (Subtle) /0% “iA17, B2
MEE 2, Vary (Strong) 1R “HRZL” W RET A M EHER K.
© VHEA Midj ot A cut boy, snow, smiling --s 250 --v 6.0 - Image #2 @Uyuni 2§

Midjourney Bot v #lE#A
& A cut boy, snow, smiling --s 250 --v 6.0 - Variations (Subtle) by @Uyuni (relaxed)
= - . -

Q vinEA | ot A cut boy, snow, smiling --s 250 --v 6.0 - Image #2 @Uyuni (N

E Midjourney Bot v #l&A
A cut boy, snow, smiling --s 250 --v 6.0 - Variations (Strong) by @Uyuni (relaxed)
B < - -
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DA R R 1) 73 SR UE R

5. KA« SCEE BRI T iR B R R R BN 2 A T B Il S AR
PR EROREOAR, AT DORKSETH & AL BOR AR A B Midjourney & 4R B T %6
BB EEOR, Rt T RERE AR T SR, R RERS R AR SEEL R I R AL 2 AR
FESEPRRAE A, MRYE R AR SREF S EMBARNT %, B D5 il 21 HUY H Ax
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7.2 WEAXREE DG B iR

7.2.1 B AFR

WH AR R A A R BRI R, R RFERT FUKCT I e B e, A O Y
PRI, FEZE T H SRR 2 5, T DO R B

o Rl MER . fATvi

RETH A 1k i B AN AR B B (45 2

AE % 5% HH AR BIL I H 38 RUH e AN G 1k

< KEEEGET, fE20-25 A

<Pl HILK, 1BRE

7.2.2 RIBCRI A X iR 1R

HA T AR 2 HR T N AE B A A 78 26 Y BBl 0 it b, X R OOT H RS e A 3 R AN A
P 538 ) A R CRS

SRBETA I AERR SRR R L B TE N R BORTTR WESTE (A, IRIRE R R AT 4k
B — R B

F A AR AN S B 1] 2 P o 00 H 20 2 AN X UL E A S B, phog t IR EE B 500 o, 0 i H
(IR R PS5 2

T23HRXHE

B TEAR T A B R R A, PE 400 Ay, EEPIEMAA L vt At BEafikA



/8 KERET

BRSNS A T, B R W, BT T, M S LR
LT 0P ST B, 5455 AR T DL PR K o BRI AT (5 e, P
TSR R, TSI R, JEA I TR
T
WA+ o B2 EAREE G oSG GENT ), el T R
TR+ IR weeeee, BRI eee, BRI, Soveeee (AP RIS oo O,
A BB L
WESEEER « AT E oo, B WL, AT

WAL - ABBEFHE TR eeeey I3 HT e, GG J7E RSB SHUN T TN
TG PPAG RIRG L, fARE - HLARL, B ee e ISR 2

REEBARMBL L ¢ R -eeee, F7Reee e UL 5 FeTreeeees, B eee e T 5 $RM oo TR,
gﬁ% ......

BRJE—f) s RS RESK NEPNTRE

* Abstract :

Background : The interplay and co-evolution of multiple complex factors such as [......] and][......]
significantly influence [......], posing substantial challenges to [......].

Significance : To address [......], it is imperative to investigate the mechanisms and conditions
underpinning [......], identify [......], and establish the pathways to achieving [......].

This endeavor represents a critical challenge and holds significant practical implications.

Objectives : This study aims to analyze [......], elucidate the mechanisms of [......], and provide
solutions to [......].

Content : The study integrates [......] into the analysis of [......], leveraging [......] methodologies
to enhance the precision of model parameter estimation, forecasting, and policy evaluation. It seeks to

explain the mechanisms of [......] and identify the key factors driving [......].

Conclusion : This research serves the critical national demands for [......].
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