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from flask import Flask

app = Flask(_ name )

@app.route('/")
def home () :
return "Hello, world!"
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if name == "'_main_ ':

app.run (debug=True)

LLM 2R 2 SR, BT B 2818 5 R 1 B 2RE S
2o AFRAAEGR, R B ] B B IR oK, B AT B
ARG

NC 4@ —AAFE A P 23549 Python £,
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import uuid
from datetime import datetime, timedelta

class SessionManager:
def init (self):

self.sessions = {}

def create session(self, user id):
"""Create a new session for a user with a unique session
ID and expiration time.™""
session_id = str(uuid.uuid4())
# SRTE 1 /NS
expiration = datetime.now() + timedelta (hours=1)
self.sessions[session_id] = {'user id':
user_ id, 'expiration': expiration}

return session_id

def get user id(self, session_id):
"""Retrieve a user ID from a session ID
if the session is still valid."""
session _info = self.sessions.get (session_id)
if session_info and session_info['expiration'] >
datetime.now() :
return session info['user id']
return None # 2ifi i HISAAFZTE
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def delete session(self, session id):
"""Delete a session by its ID."""
if session id in self.sessions:

del self.sessions[session_ id]

def is session valid(self, session id):
"""Check if a session is still valid."""
return session_id in self. sessions and self.sessions

[session_id] ['expiration'] > datetime.now ()

ﬁii,ﬁ Gd Ik R R R R UE SRS m A RR . Rk
R AL T BT — BACHS IR AR 0 B I A IERS , B AT e 22k AR
E%?ﬁ$ 1.3,

RAG5EH 1.3 A LLM 7£ Python Hh&# &R R 755t

def process dataf():

large data = [x for x in range(1000000)] # KIEFFHIFE
result = sum(large data)

print ("Result of processing:", result)

# large data RIEFRELEHT/AC,
Al fig LR

process_dataf()

HRHE ChatGPT 2B AR, IX BX Python RS JE/R T — MELER
AR ) A, S R — AN KB SR AE A G R B . an R 5] 4
HEANY, BAE A AE R BE A2 BRI ] 2 et S 75 2

WSS 1.4 fs, fESGIERAIEH, AT THEWAEM S
KJa, FEAREDIREWCABER IR, BAE T YR B E
BIRAE N None, DA PR TN AT -
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def process dataf():
large data = [x for x in range (1000000)] # KREHFFIE



F18 THLM 7

result = sum(large data)
print ("Result of processing:", result)

large data = None # JHFRTIH LAREIRAAF

process_dataf()

BEAh, 1RV K AN, AL 2@ BCRBUR A it , A AR B8 i v
B, WARRETE B 1.5 FREDIE A 1.6 Fivs.

REDER 1.5 BUEMZATHITKKE

class DataProcessor:
def init (self, data):
self.data = data

def process data(self):
if self. data is not None:
if len(self.data) > 0:
processed data = []
for d in self.data:
if d is not None:
if d $ 2 ==
processed data.append (d)
return processed data
else:
return []
else:

return []

processor = DataProcessor([1l, 2, 3, 4, None, 6]
result = processor.process_data ()
print ("Processed Data:", result)

=R, RIEE L. By T4 HERFa B,
RIBEE 1.6 FEIEH LLM EHAHKE

class DataProcessor:
def init (self, data):
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self. data = data or []

def process data(self):

return [d for d in self.data if d is not None and d $ 2 == 0]

processor = DataProcessor([1l, 2, 3, 4, None, 6]
result = processor.process_data ()
print ("Processed Data:", result)

LLM AR A AR, 38 RE S Bl B e v B PH 28 . 31X —fE
AIFIFRN L E A QIS 52T . B, TFk
N SIS SRAF E FARS Fr BL T2 AT DL R G A e A H A e
IRER K . LLM AT CLBE AN R AR SR iy i e v A s %
NARGUILH . WA ITEAT G KRR E, 78R AL
WZRRAGHAMPLAL o TT %, I HATRESI AT RN A RAIAR %
JE B T R AR XA RS PEAE LLM SO AT A & R AIE
R FEF AT BRI SRR 585 3 BRE X BEBEAT RV

B, 3 i v ARS8 SRS 35 25 M 52 A5 420 f Jod B A 22 41
R T R RENSHA DR A Bl e rbn it B0, FEERAUCHT RS, AL AT
CABEBIA R A R SE B, 3 B G LA 22 2R B

Wr, VIR S SRS N 5 . AL AT LA
I BRI BT AR, AN B TS B BEARIL e e 2t S P
RLFSo . 8 A5 Dash XFERIHTHESSES, AL B F5 AT DASZRA:
JRAT & 2 HT I H 35 17 1A CRS e BORTVE SR AR (ln QRS T 5 1.7
FT7R)o

REBFR 1.7 LLM AR HNR R 2 B B0 R I AS

import dash

from dash import dcc, html

from dash.dependencies import Input, Output
import pandas as pd

import plotly.express as px



FT1E THELM

# FEARHE B

dates = pd.date range(start='1/1/2020"', periods=100)
prices = pd.Series(range(100)) + pd.Series (range(100))/2
# SRR TS, B TR BN R

data = pd.DataFrame ({'Date': dates, 'Price': prices})

# WG Dash S (GEELE L)

app = dash.Dash(_name )

# R UM HIRE R A6 =)
app.layout = html.Div ([
html.H1 ("Stock Prices Dashboard"),
dcc.DatePickerRange (
id='date-picker-range',
start date=data['Date'].min(),
end date=data['Date'].max(),
display format='MMM D, YYYY',
start date placeholder text='Start Period',
end_date placeholder text='End Period'
),
dcc.Graph(id='price-graph'),
1)

# 1l DU i H 3090 gk 3% (R N ST IR 3R
@app.callback (
Output ('price-graph', 'figure'),
Input ('date-picker-range', 'start date'),
Input ('date-picker-range', 'end date')
)
def update graph(start date, end date):
filtered data = data[ (data['Date'] >=
start date) & (data['Date'] <= end date)]
figure = px.line(filtered data, x='Date',
y='Price', title='Stock Prices Over Time')

return figure

HBIT AR Y
if name == "'_main_ ':

app.run_server (debug=True)
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ATDAZE R 1.1 A B BARRE T, 1X 232847 7 ) Dash 65

LLM R IEBET HAETF R A B A . AR TIT K1
GitHub Copilot IX £ T H, FIFH 7 LLM HI#E 11, TE& I K85
Visual Studio Code)F #2 S it gt diigh. 5 4 TR b AT A48

KPS REREX A, 28l KRERGIHH TR, R
WAl A LM 5 38 42 i R RS & e f 5 2 el 75 H o T
KRS I X e B T E R v B A R RO & R I AR PR AR -

Stock Prices Dashboard

Jan 1,2020 — Apr9, 2020

Stock Prices Over Time

Jan 5
2020

B 1.1 ChatGPT HE4EHER “1F ] Dash B8 —NRGICEER 7 A2 %A 22
M REAL AR

1.2 LLM A4

AP FERSCEIER, FILEIRE s, (LU AR R
RAHRKINA, RATRERERL “HAA” KIEIAEH .

MR

S0 RA SARRNT fE LLM. AV 2Z2 WA B A RN Al # /5 6972
i, TABRE VAT MAP: Sebastian Raschka &4 Build a Large
Language Model (From Scratch)(Manning, 2024)#= David Clinton Ff 2 #9
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The Complete Obsolete Guide to Generative Al(Manning, 2024),

H e LLM BI5E O H TR, DME T R4 5 ff th HE# 252
WRANFES . LLM & —Ff AT BIAY, LTIk b B . BRAFAIAE
FRIAAN I SCA o IX LAY IR VR B 2% ST 1) F-4R 76 NLP SE4000RE 1)
S

Joi44 LS, IR AR« PE R AMVARIILAE I 2R B P EER
AN b IEARIRAE R 2 MRS AR L I LLM (W1 OpenAl 1] GPT-4)
HWAE ST S .

LLM Jiid K& W SCAR B #EAT I SR o X PIINZRiE S ) 13 A0 23 A
KEIEMCA ., 5. CEMEMAEARBEERE, P AR
BT AR AR A R

KZ % LLM f# A Transformer 2244, X & —FH ki B == Il
) AR B 2 ) A, ] DL A7 BB ) s e R A ) 5 o AN [ 4] )
EEME, XA LLM e A OE BRI S A . — A
Transformer #7838 5 HH 2w D sy AIEID 2y Lk, AN ZIZ 450,

TR LLM 2R BT 58 RO R EL hie, e seBrv A A
fE R IL R PR o AR A A B TR N T RN R R A SRS 41 1)
TR RIG R AR T -

1.3 TR ) B %48 & R X Al

AR ATCEL S LLM)FEAS R — 35 KR R R 7 5o 1 AT B i
AR, DLECR BT B R AL B AR AE m] B O, % T A
KBREERIFEHMAI BB SRR EE ., HBN RIS S
f#F LLM.

1 context EA-FA PRI, B Fh, BN B8 R0
R, By “ BRI



12 £y E O

o RFAME,

- s R AL B34 BRSO EAE IDE H
PR ptgm R

- 3 A 4 FRITZ GitHub Copilot X FE ) T 2 unf 2
[CE &

o FOJHERR

= s R AT 2 S8 I gm s 5 B0 B (il i AR Bon B4R
TS FARRE) o

- 55 5 BT AL WA IR S i R IR AR HOR

o HIELS,

- s A AT AbERE S AR ST S, 1
HH B T e 0 B 52 2% 1) ) 7
- 3 7 T AN TR AN G T S N

SR, LA O (- 290 Sl R MR ARG T, LR A fi
Fl LLM A st AT T, %1 ChatGPT 1 GitHub Copilot. 7E8U
B HHIEA S EH AL 7T 2 3 SR AN Bt 2 o 5L Rl 2 —
SR B A AR AR N TR R R IR AR, RERE RS TR
RS AT BE S B kbl o IEAFEAE — ), B X RS 2 15 2
BEET RN MEIE . HIFRG, 29 FRART LR E
Jiike

T MR IR S 0L FRER A . T
LLM HI—ANRE s 2 BR IS E 4 H TR N BEALYECR BB FR 9405y, 3
TR 5 IE S RAAEMMESR . Fk, 7R AR B
2R, BIURZNT AT IR .

REERA ATE LIS, ELIUEEMEH, [Fb %S 6
RO P EARTE R . T g AR B A5 FH X 5 K L DA AT e
A, RN AT USRI B R R, FEMORER & R
B AT,
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1.4 AKE)%

o Aal AT BERWHER, e artki. TR, FA
FERN G RALFH 1) T & X —ANF A e i
PEI, BN SR BAT TAE T 20,

o KK, JFRB B A A i AL RIS 10 MEZTF )
TERN G TIE S AL BRI RN SAHILE (5Bh Al
FOTF RN e DUSE R 38 SR ) A 7= b B vy ol e ) AR
o 5 AL gmfRAHLL, A AT 5 246 2% 58 2 pef )|
g5 AL SRS RIR T TR

o EUFAEHHEIGE LLM Wit






[ HLLM

FEHNE:

5 ChatGPT 2 H.

T fi#d H Copilot fFERS AR

T fffEH CodeWhisperer #2415
REIR TR

XTEG ok 3 FhAE sl AT ZE 5

A F A 3 R ) T H (ChatGPT. GitHub Copilot f1 AWS
CodeWhisperer)SZ R IR R A= 5 AT AT AEIR A 751 B AR /Y [l s
LR THARFH Sk 52 ™ kg Tl 1 2, N T — R 51 A
BRI 5. TR RERFE IR N GIE 2 it & I EoR
TUFE, FREUE I RO H SR ——IX AT BE 2N N — IR AR T
BN TR HE A5 AP W 3 M S AN DI SERTAT R T &6, i
12 Al FRFEIE R JE B BT
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K E e ChatGPT BRI A A : GPT-4 1 GPT-3.5.
AW BRI —2G8T 7 ChatGPT WA BB &
B E, DM AR MBI AT R b 8 A X B A AL N
H WA TE AR R AR 2 R FR . e fE, AW — L
DR TR

2.1 ChatGPT

BB A ChatGPT I L i S ) 2 — o Z AR
A RE SR HE 3 AT $ 7 45 SR  E4R ChatGPT XFEHIE 5B,
SRR AR SRR LA I B A R N o B i) AR —AJih, —
Bory, HERREKICE ., B 0B R 4 B i,
Gl PR R o 2 FE B PR (1 B DL R R i S R B, R
AVERAE AT 2R R RN . I, BEBCRRRIT 4370 H i #5
MBI G . Mk A K ST i B . 8% ChatGPT 405
7R

2.1.1 {£F GPT-4 A 1B ZE S

AHAR B TR LU A QT 4E Python 1 e — A
BER?

fraR gtk

BEEE T FAAF F e — R AARRIE LM, w— R LFA
R BANTLEGE—ANT AT, @F, LG T EMKR, 4
W EOAHEAEE T AT 2GR,

B4R RAREGL T, F I LR R QRN R T
) MR RT L), BRI LA (K B AT L),

T AN RS .
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SE, BRIRPFEI, FEIRRE—ANEIFGFM, A —
Lt FAAE ) A, Sl AR S 2

MR, XATREAR AR ER. B, RINTCA&ER
ChatGPT R4 FI ZRE Kokt i) f,  Rlb 223 B i R . 3
IFSE R P AR A Rt . URVTRES: 0], TEREA REAS 2 TE I ) 4
R AREIFR I RN A R . BRI R &
P BRI R . 5 LLM(E45 ChatGPT)AZ HI, K M — R B HAk
B . XESR TR AR A B R ER
PR, DRSS MRS AHSCBOREA rmi o.

PRI Mo N A TR B P RE B ER: A
. R TR(ERS ALA LLM M50, MR
THERI — SRS, BEN AT — MR E A G S 0. X R T
VERT DL SRR — SO SRR R, 3 A A DG
U A 22— (50 R A o7 P — SOV o SR S S 1) A €8 T DA AT FA )
SLEE B AT, I HS PRI — 5 fEAHIF, ZESRK ChatGPT
B —A BT ENR AT L At Ak 4?
KA 7 AN Re g e i AR A .

HEAEHE, £5 LLM T HK, BMENH T AEs, A
A BA—E =AM FE R . ik, ST A S 5T
AR B, HAREAMUKGES, AASER 2.1 Z20AH).

KEB;EE 2.1 ChatGPT ¥k iR IR EFRik

MR EENURE 25 =1 A 2 AT 5 PR D PR BT 52 S B2 0 2 RO R AR 2 %5 X

MAIESIRI AL, W57 GG, JERR B I QT /il SR P I A
AR [ 9| 3R S B A B AR

2] 2 BRI 1R, ChatGPT K42 (AR IE #. 2.2,
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RIGEE 2.2 ChatGPT Xtan{a] ittt R A E %

#7 R

class Node
data
nextNode

Constructor (data)
this.data = data
this.nextNode = NULL

# R

class SinglyLinkedList
head

Constructor ()
this.head = NULL

Function AddToFront (data)
newNode = new Node (data)
newNode.nextNode = this.head
this.head = newNode

Function Append(data)
newNode = new Node (data)
if this.head is NULL

this.head = newNode
return
end 1if

lastNode = this.head

while lastNode.nextNode is not NULL
lastNode = lastNode.nextNode

end while

lastNode.nextNode = newNode
Function Traverse()

currentNode = this.head
while currentNode is not NULL
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print currentNode.data

currentNode = currentNode.nextNode
end while

i/ ChatGPT AJ LR ML G & . HlitaThatz —&, Eil
WA AL SRS . 8] 2.1 /2 ChatGPT $& 4% I SCARR R 1
AL

* Node Class: Represents each element in the list with a “data" field and a “nextNode " field pointing
to the next node in the list.

* SinglyLinkedList Class:

e “AddToFront ':Inserts a new node at the beginning of the list.

e “Append: Adds a new node at the end of the list.

“Traverse ': terates through the list from the head and prints the data of each node.

The pseudocode outlines the basic structure and operations of a singly linked list, suitable for an intern

with a computer science background. It covers node creation, list initialization, and basic methods to
manipulate the list.

K 2.1 ChatGPT #E7Y 4 X Bk RIS 5E SRR

WAELL ChatGPT $3 — MR At —— 1M EHLRL =L S A4,
VA — 4 A FE ey 523 A, R TR Stz id
NC‘gwmmzxiﬁﬁ%%%%£$ﬁﬁ?@iiﬁ@%ﬁ
RO E KA, Blhe P B febk i, AR E e 2 5
4k F P R B A BGR A RS R KRk,

ChatGPT K2 ARG # 2.3,

M558 2.3 ChatGPT f&£/A Python SLERAY S 5%5%

class ListNode:
def init (self, value):
self.value = value
self.next = None

class SinglyLinkedList:
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def  init (self):
self.head = None # FIRHEYIEA LTI A

def append(self, value):
""" Append a new node at the end of the list """
if not self.head:
self.head = ListNode (value)
return
current = self.head
while current.next:
current = current.next

current.next = ListNode (value)

def prepend(self, value):
""" Prepend a new node at the beginning of the list """
new_node = ListNode (value)
new_node.next = self.head
self.head = new node

def traverse(self):
""" Traverse the list and print each node's value """
current = self.head
while current:
print (current.value, end=" -> ")
current = current.next

print ("None")
ChatGPT 7] Re &8 & — N lHELL Rz 17 e ARES,  anfay
TEH 2.4 PR,
RADE8 2.4 ET Python LIFIEITHRERNGE

# Al —NEEER
linked list = SinglyLinkedList ()

# BT SR I B SR
linked list.append(1l)
linked list.append(2)
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# EFRFR I —AT5
linked list.prepend(0)

# AT ENFIER
linked list.traverse() # %ith:0->1->2->None

FIRE, DL A i i R Z2n LR TAR A M RIS ¥ . Mt
I 2217 ChatGPT-3.5 B 4S5, FRHIH SRR ACRS A ok
(e AR ) T i o

R —G I EAAFE LG F A, EE—RIMNE) B X

Foos IAERL, @KEAREZAT S E44 & (£ Python ¥ )89 52 3L,
) TAR—ANERL: TS 5 T ik R R ARV A 7y ik et ?
oA I AE 4G 77 &7

ChatGPT K2 ARG . 2.5,

KABER 2.5 ChatGPT XHan{] ;e 4% S HE R AU RFF

SICHIL S SR AR I I 7 T T 8 S R R P IR SR A IX AN IR R A
R A5 SO R ) BT m. TR SRR 8 P R R R AR
R TR .

def reverse(self):
" Reverse the linked list """
prev = None
current = self.head
while current:
next node = current.next
current.next = prev
prev = current
current = next node

self.head = prev

ChatGPT 1] gt AT B 2.2 BRI SCAS,  fARE AR o )
F 77 A0 L
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Explanation of the Reverse Method:

1. Initializing Pointers: Two pointers, "prev" and "current ', are used. "prev" starts as
“None ", and “current starts at the head of the list.
2. Reversing Links: In each iteration of the while loop:
* Temporarily store the next node (*next_node ).
* Set “current.next’ to “prev" toreverse the link.
* Move “prev" to “current".
* Advance “current to “next_node".
3. Updating Head: Once the loop is finished (when “current" is "None "), “prev " is
pointing to the new head of the reversed list. We update the list's head to “prev".

K122 ChatGPT 155 4 it Js el 2 1) Dy AR R SLIA gt

BRI SE B ROt S b T HEERR, B DT iR % 5 TG A
N3 AR S RO By T 3K

21.2 £ GPT-3.5 Ll

KATERS A ChatGPT-3.5 7 Python fIZHEER .
ChatGPT-3.5 FH KAR S R 1) N A AL NS S0, X fd LRk
MmN EE TR, AR BRI S SRRSO
X 2 A R FE N S AT VSRR

B2k FE R T EAE ] ChatGPT-3.5 2E jilis B () Python fURS. #
HEFR PR, T R, AT RS —MERIXT T A
R — AN RS . XM IE F T30 A AR E DA R R AL
(3 AR 4R . 18 ChatGPT-3.5 7] LAfRifk B 2% i g AR i 7
TR ISR =8 L 5 T3 . ARRETE L 2.6 BRIl R 1 W)
X Node Fl LinkedList 28 #IUHHF13 L AT 4 N\ Ak ) 55 B A
AR,

K358 2.6 H ChatGPT-3.5 LAY B HEsR

class Node:
def init (self, data):
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self.data = data
self.next = None

class LinkedList:
def  init (self):
self.head = None

def prepend(self, data):
new_node = Node (data)
new_node.next = self.head
self.head = new node

def append(self, data):

new_node = Node (data)

if not self.head:
self.head = new node
return

current = self.head

while current.next:
current = current.next

current.next = new node

def display(self):
current = self.head
while current:
print (current.data, end=" -> ")
current = current.next

print ("None")

def reverse and display(self):

prev = None

current = self.head

while current:

next node = current.next
current.next = prev
prev = current
current = next node

self.head = prev
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current = self.head

while current:
print (current.data, end=" -> ")
current = current.next

print ("None")

# RBIRA:
if name == "_main_":
linked list = LinkedList ()

linked list.append (1)
linked list.append(2)
linked list.append(3)

linked list.prepend(0)

linked list.display ()
linked list.reverse and display ()

] DL ) B R A s 1k LLM A% 3 A e i g A\ BR S AR
fEH MR, BiE ik LM RS H & MR ANRE e 1 €. 7EH i
AAEBARAL B A E 2 EEAEN T, XMEEsER. %
b, AILAZESR ChatGPT FHfaifk 7 R RACHD .

B R OB KRFE L FRFEEF I, 2REATE
AT 7 @ 09 25, ARIZ %o T &) RARAF AL T i o2

REG7E R 2.7 JE/R T ChatGPT ] [\ V% A i+ HEANLEHE 1 =11
NJRREAZ

RIZEFE 2.7 ChatGPT B3 EHR FRIZHAVARRE

SBR Y ET R LA — R MR SR B HURE S ME S 1 7 FORARNT reverse

and_display 4.

BRBRLEE &S, SABREE A BEREHRENT A4, XERN
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REER, PN H ZE T — .

HER B MWEE—A (BERMNF k) s, WFMGaEs: — RFHRIE TR
LA (prev), B—RFHREXATIEEZEA P (current) « H — NI
Tt n—5%EF) , HEPIRGRHEE T —ARZE 1.

PR . PR R BT . 8 — A4S (95 LT D Bk

a A (R — A5 ) BT — AL 45, FR LB IR AR G5 E) -
KABIL T N — AR SN B RAE.

b AEHFAS BRI R, AR NI R4, X R M AR
BERIRWEEL KA, AR T —AZRR . G,

c. ZZHTFHHAS: BN (prev) JBAEL T O8N T —UOEAMER) , JE24HT
IEEE I (current) JMIEA T (BMEALFL N —ARZHR K1) o

a. ERCT — AR R EAAS) , gk,

BT AESL LAPTE, HRRA B, N, AFEERE AT
HENITTIRRISE —A) , MATRZEN. BE, TFPEERE AT JRIF
G — A ) TRl P 8 R B N — A

BUFPBEE: Fefa, AHTREE—AFITG, HEIRER I HBEIBT bd k. A,
KA EAA . IZFEBLREAIE F 4 B P51k

Kith, reverse_and_display Jikskhr EBCR 74558 B4 (15 50) BB, AR)E
R LRI B 44 ()

S I P A E A 2QAE $E 7R T RR 7 5 8 R A A2 A A i
Ko TR R E SRR P B 51 1) B A5 52 A T 5 8 SR R BR
IR . HA BT IRHE H LLM 1E Hfme R, DL B8 -t 2 4 2 F P
BRI T SR AN . 721418 GitHub Copilot Z 8, Gt — F&EA
HEETR i o T

2.1.3 7£ AlSSEREIT: M GPT-3.5 2" 3 GPT4 “XFrsk”

X AN L B 2 TA] PR A 2 2 SR AE T L ) R A PR AN
&, REAR AR A 5 MR A A O AT 2 s T . GPT-3.5
A GPT-4 R HIJHERIANTE, (R 7 AT Az AR ) 537 i A
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AITRIME 2 AR . AT B R St H A R AR LA o g A
BRI ZE A, X R T NSRRI SR R AU (AR . X —
AT AL O SE BT R SRR R R 2, R T K
W, TEMT RS RO BRAR A, R B

£ GPT-3.5 i}, reverse and display /7 iATE AT IS FE P A LA
B AR TR )RR AR S, AR T R
SR, EFERA b AR — AR . MR N ISR,
XA Rer A BAMOEIER . flln, WA reverse_and display H-1%
WRBR R ERISNR, 2 RIEMETI R O AL . X
BESRZ B IS, B2 SEURE MR, RERrE R AR08 HE
o, BRAR R S5 R e B R OC E

FHELZ R, GPT-4 ) reverse J7iABE RGN . 1% 715 Mf R % T
BER, ARMAL5 R T 51 AT DAL A FRAN S5 4B H B 220k
JRZHAR S . GPT-4 BT E R A A B T 44 1) 7 . %77
TEARII RS BR BB T VR BT B B IR S X — B X EAA
BT Ry S B HEER I SO AR IR N S R . IR T
AR P, FFFRAS 7 LA EIE BT Retd:, ORI R & 584
T8 FE X HAR A I A2 A

2.2 Copilot

NI GitHub Copilot KRR FIFERIA . sk B KA
o] B K I K 45 1 22 2% B d 2O IDE(fER &N VS Code X
PyCharm)'. 58435 )5, NAE IDE halg—MHmiH. &5k, 8
H#—N4N main.py BT FEIEAS SISk, BN DL R
R

¥R — AR B S, TETE— S A T T AT T

TARVATR I e AR 2 TR SCHBER (1] Python) , WMATGR S 7 ok S e s
RN ? T SEBLKAE) Jr i ?



$28F EALM 27

RIS FRRIR Python ERE. Rl HE®EBAZ, /£
ChatGPT Al GitHub Copilot /5 1 T AH R I

R, HRE Y EHI ListNode ZEH € LK), Copilot 2 HE It
RIS X2 NPE AL B 80, L% Cul+Enter
WORAZ HAL, ik Copilot #RHE UETE AL 10 DML

B BAS 2R NBAEX, T T Tab 483 202 52,

B FFACHS T BRI T ChatGPT B HIIEARS . PR —
AR K gmFERbdk, AEE L3R RAERIS. Z5R Copilot
PATUA LSS

#TE AR RO, S — A RECRI ARk MRNEE.

T DA 16— T Ao 778 P (I 1) 5 4% 35 % ] 1 2 e 1 2

TEJUAN AT 2 )5, Copilot U INTERE, 1ZERHE X BARRE I
1) 55 2% 55 0 2 ) 2 4 P DA R A ) R (AR AT 1 2.8).

KEBER 2.8 ChatGPT it EHREINKBHNERE

def kth smallest element (arr, k):
# WHEEAE: om)
# EREHRE: 0(1)
if k > len(arr):
return None

return sorted(arr) [k - 1]

Copilot AW BIRMAAFHE T, Hoe e &8, (AR A=
ez, REILBRACAE . WAV B2 RS R, 2R
B AEA S A SR O T SO Thg. T e — T2
N WERAERUGE k DU Z AT A SR BATHER -

# BN — A BERURR S S 2, IS TARTIRAGE, A8 R T b8 Bkt

— AN WTTE Python HSKHL— MR TERHEFISERALT RIS K b

e, AN HRAT A ST A EHE R R Y JeAh, RERE— T8
I 1) 52 2% B R 23 () B2 2% B0 2 3 A Rl IR 1 e v v RUCHVA IR e 0 BL RN &
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IRIEI TR B, I LR AR R LT R A

Copilot # fit B4R & L R AE 8 K LT — 0 B LA S
2.9, RICHERENHBBIILERE

RFL;EE 2.9 Copilot f9RE k N ERIFEM 7%

# LUNARISH0R 7 4E Python WPSCBLERES k /NTREBIOILTE, JEHA HIN R
SR LR (A S P AR

# AT HE P k NITEIREL
# AN BH R NT B k R
if not arr or k < 1 or k > len(arr):

return None
RIS T UGS R R 1 5t
low = min(arr)
high = max(arr)
AT o B AR BIEE k DHITTHR
while low <= high:

#TH I T A e 3
low + (high - low) // 2

FHEN TR T P ETR M TR R

mid =

count = sum(l for num in arr if num <= mid)

# AR RO R RV
if count < k:

low = mid + 1

else:
high = mid - 1
R[S k /NEITOER

return low

#I A E 4. O(n log (max (arr)-min(arr)))
MR ARE: 0(1)
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2.3 CodeWhisperer

FF45A% H CodeWhisperer Z |, N5 4% F Copilot. H 7 Extensions
TR, % Copilote #E|f5, H.ifi Disable &4l. A5 7 B H )T
M. MAREFEHEZNE, @0 DTG A CodeWhisperer.
AR TR T R 2225 BC B CodeWhisperer, 152 [ sk Co 52K
RIS RN AR G, BIE—N%A assetpy HISCHF.
Kl 2.3 SRt A AN AR tAd
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def partition(arr, low, high):
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pivot = arr[high]
i=1low -1
for j in range(low, high):

if arr[j] <= pivot:

i +=1
arr[i], arr[j] = arr[j], arr[i]
arr[i + 1], arr[high] = arrlhigh], arr[i + 1]

return 1 + 1

def quickselect(arr, k, low=0, high=None) :
if high is None:
high = len(arr) -1
if low < high:
pivot = partition(arr, low, high)
if pivot ==
return arr[k]
elif pivot > k:
return quickselect (arr, %k, low, pivot - 1)
else:
return quickselect (arr, k, pivot + 1, high)
return arr([low]

# A
arr = [5, 2, 4, 6, 1, 3]
k=2

print (quickselect (arr, k))
# i 2
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