=R a KT RFE
P | g
WHEALSHHHEIES
Eidea Pythongm 2 1 5 HC &
@ Python V224 18/
PythonZw £ S 4

i B B EEL R 2
RNVl IREw NS

2025-09 B Python 22 B UtRE &
N B Jupyter Notebook
Lo T feme S HEW ~ LSRN
g (oL L g VAN R
Pl | AR et gl 1 - R [ 7 JLIIPython By 47
N N B L AD IR
T LN —————p B e il m A
) SR o T Gl S TR m e
ASt 1Y BRI T a4 = LoRE
, V7 A = | S zjzhang (HZNU) Python Basics 2025-09
I E——————_—_— — ————————— E E E ——————————————mm——
AR TR T
E 75k B stringfiiii
LoelfEeIES FER AT
B 53R I AR & TR S
FIZR W H 712 TR =g AR E (T, %)
2 5 RMEFA E ENERER (B%-4A%)
LLR AN B 3R B QLS
& Z4E55R m AR
i I ERAE B 221 N B pR 2L LEWHE T
oI B AWARE ® frozenset Sset )X jll
elfEioneEl (olf:es i
& o A AR m I AR RS N e
& o T 27
B /751 s A A m H At WA
BRI H B A ER A AL
B TR AR AR E LFESE
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KRR

SORIEEZNERE)

@B iKE

B Ui AR R 01 ) R pR L
5 FEHE L NG9

B H o SR E XS A
& RS H

E A TESSREE

& RE TR

B i - R 5L

B AT SR

& EUTE

o NSV Y

E STk

& 5 AN

& AR

zjzhang (HZNU) Python Basics

& AL S

& 7 I

& o+ i AL

& Pythonffi N & 72K

E i AL HTE )

@ PythonfCA%ZH 23 ) 3 A KE 25
@ i (R Python b v PR AR B
B B E LS

E 55—
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1 RSB

IRTEBCEARNER, ARFERHBZIMEN

M SE = MIRSE x 50% + HHEA/EN x 30%
+ HEEZH x 10% + REFRI x 10%

Horp, WIRFB IR ENERE A

2. KT HE

RIEATR: (PythonfEFi%11)

Rz B
@ EHEPythonZmfEiE 5 ;
© B TR
@ IS AR 7 BT v AR R SE B ]

RRAN: EASER AT, FEET Jupyter NotebooksZ H. 7\ Zw 2

LI B (HEFE), AHiAnaconda;
PENLERAZ: fEH A 5 2] il & AL 58 s

BFBR AR B 1 LB FPython—IREEH FLF T S LB

zjzhang (HZNU) Python Basics
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3. i E 4

ILER S

%Hﬁ pﬁ_"é Lji ?{L = Eéé‘/%c i

. g iﬁ‘Jﬁ AL THERY% (computational thinking): TF&EE4E (Computational
%‘5\@% i Thinking, CT) & —Fhiliidiz H vH SR ) ANE SR Mo a) @l 1%
B R A i T RGN RAT AR tHE B O AFE LT UASJ7

m 7 i (Decomposition) : ¥&§5 7% n] /it ﬁj\ﬁtw'jE/J\ B 5T Ab R )58
3 AT i 858 B ] S A A T 4

RS HIETA m BFIR%] (Pattern Recognition): 1R 7l [l @ A (R SRR A, $R
FRACLEE, AN TR R 7 S BT R I A 5
Formulating a )
. | TEE% (Abstract|on): T%EX]ISJ ﬁﬁﬁaélf}\.'fmzun AL»EH%Z:M‘#‘E/JQEHﬁ7 U\
YRS AL 1 S 2 R B R

e m HiEBYE (Algorithmic Thinking): Bit— AN B D BRIFE R
HHE (FR, HA T ENPAT, SO R SR —F R %

B ot TLEIHT 2.

zjzhang (HZNU) Python Basics - zjzhang (HZNU) Python Basics 2025-09 10/330
3. TR 3. iR
T & 4k s KR B e ) B L
00 LR K e
B A 1 — R SRR 0o T LA T 5 S0 0 D T . . N .
’ b = SRFHPIRERRAES): (ERMORSEN, 20 T BN S L 55 1
A AT, UARRAYIEEES, D REE. T
BTN RIS, B — TS B — S B (), BT LA i e MA&H{T/[—TE* ll:ﬂ ﬁj\ﬁq:ﬁkﬁd\ﬁ/j ’ j:iiu Iliﬂ ﬁqj E/J*%ﬁ, #&
2. BERIS ( Pattern Recognition ) : 7E4HFES 7 . F— 4 UM, BT, AT AELE R, Gk A R R T = s
VLR B (L 3 A T A T L S T B A R A, B T ’
BARIHA 025 4 1 ST 15 n BB ARRENE: £ REBIERAR, 7 Mk 51 ok il A s 1 X6 K
3. B ( Abstraction ): i HUIELFerls, HRA BLA NS ASHIXCEOAIYS , 40k T Yo% . VI, P AR T AR . 1B ERE N T B A B RE 7y, (IS RS
AT, T BB 76 % S B AT T RE A0SR P, T R BT T TR SR R 4. PE PR AR TN T 378 A BT T 4% XU i B A v RN TR A
B TR T £ N ~ i X o
4. RN  Algorithmic Thinking ) : 7 , HUIESHH1 B IUBIAUINGOA R, Bl WidnY 25 n QIFTS B T E AR B A 17 @, T REBUR BT .
L Rk EAE orithmic Thinking ) : )7 , i BEEGR a5, ilE—1 SE — N N g NN _
%*ﬁ,}w; e e ke et T PR A AN N BT, AT AR R ET LRGSRk E L E R
BRI S T AR | T B TLSRE | 1% 55K T 55k, 3% Pl
A S A R L AR S BN S MR SRR, 2 TAERCR A 77,
ek m BERNA: (FEEBENZOTEE, o, AR SRA, §
S S DA T PR R TR 15 LS 45 2 15 76 A 7 (1 22 R R ATER 2 1) 5F% F  F

A BRSPS G, AT 60 s BRI AT A5 Mg, AR T A BT
ZAETCOCHN Y s doc S B T R AT AT L
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4. HHEALEHENIES

4. HHEALEHENIES

IHENIES
THENLR BR B e DL B Sh3iT — RV E AR BOZ HERE NS, B/,
REMS I I G AE T (WT4RfEdE), B30, S S AT 5N LB 2 B T [ AL A T A 2 R G, i s
WEFE AR RS (RETE). S MITATBASR S LR, SR o8 Ve ML T P47 R T

=i

£

— JT o
T

m Python: —FuBHMMIEIES, | ZHTEIEST. Mlass>). N LERE.
web JF &%

m JavaScript: — R EEMFHIEITKKIES, M TR A

o . o e e o m Java: e —MHAXRZMEWEIES, | ZHA TSN 2283 NAH
m RIS &R - BIETE 1820 FARB A ZE L MK KRG TR
m HTUHENL: 1940448, HTEUEA S HENL (ENIAC) [t m SQL: ZEMMEIES, T mARIES REOREE, A A IR
n DAENAERN: 80EACH], MAENLEIL, 21tthedw], H M EABATEIE T EE T A,

DU FHL: R . AR 5 BT AU R, W o SRR
Fit5,

zjzhang (HZNU) Python Basics 2025-09
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4. HHEALEHENIES

WA S THENLE S RS
- é
p Js % ‘*—_—-%—:’) @ w7 | =5 N I el = el =Y N 3 =N
bython  Javaseript o S — u AEERRRAENE T EHLE T R RN, P BHLA A A 4

m IBEREX: THENUE S BIEENTE XEEARR, FITH T BRSO

23 Rt FOHL A AT A5
é TS n RIAEENER: LA THITIHIITILS AR, G Z XA 2%
c# C++ :

NR AP FRIARE
TypeScript Golang Rust

w SEARSR: THSENLE S ] AR AT ™ R AR oK s S

"i E i 8, LR 57 RENS B 4 A% ) T ST LA 1
c

Ruby Swift R

K 1 WA S

zjzhang (HZNU) Python Basics 2025-09
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4 HEHLS LSS 4. WHEHLSIHENIES

B S SRE S % SR

SRR R PR R IR A K PR B EE T 2 A 24
. . g . . :/\ Egﬁ{/—ri > L B % BT A7 b 4T i V= X%E%#’ﬁ
A R A A LR GRTI  pige sy LSRR P, TR BLTE S SEs SR
G, TBAE & (LA G FIRRRERS, BT AnASm, 7 LLTE 77 (R T e 8

I K FIEAR, #mi¥ (Compilation): Jmi &M MM ImIEIE S RIS F LA AL 2 .
e (St L . e e e IS RIS 2 45 NV L T A L
ASIRE (Static Languages): R 5 I H £ 15 1E % M fa 2 91K BERE (Interpretation): fFREAEIE (T B ABAT I iR, fEREA 7
S RIS S IR CZEE, IR DAL R i g S SR O, I AIE R R BRI RS AR, [

FARI R S SRR S (R R SRS, AT AR, oo TSk NS
FIZ 472 T IRBE FUBR . I8, Co Cr FiI Java MO ST M ASiE = . RN ESC S B R et

BIAIES (Scripting Languages): A E 2 A REEHUT HIRALE S,
BT B AT ATEESLE web TP A2k A 2. A = A
[, IS 2l B AR, X arkE A B E B s T .
R 2 — R BT B A HLERT, T i AR S5 T ST WM, Python.
JavaScript 1 PHP #0025 WHIHAES .
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4 HEHLS RIS 4. WHEHLSHENIES

I R FA) S A L U Python%i #£1# & faj /1

Python s&—#M=d. EHMGMEET, H Guido van Rossum
I SR EE R N2 ORI . AT e, & T 4R, JRREAE R T1991FEH K KA. BLATEIE . Z B HTEIERAN) 32 BN FH A3 5] 44
HPATHES . LT 2 0w RN, XEE NG T H RN RS

T AR, TR R, 45 A AT S A T A m AR
m KISS (Keep It Simple, Stupid!); m BT AR
, _ TSRS MUERE . ATEE. HLIEEST. WebIFR. HEMLM
m DRY (Don’ t Repeat Yourself); s ; Y Sy
A — PR R (Single R ibility Principle): R ARG _ " — -
.ﬁﬁ;ijzgggéfg;%i&%h%nggéééﬁzgiﬁi n EEMEFIAR . Python A Tk RRHERERISE = Jr 7, X epE Yyl

TEALER . BARAHT. LSRR, Web FFR 23R E T 3R I 15,

o Al . EEYE GARRE VRS, 75 E . L . ) i .
ot Your Code s T WIRIT L sammnsme . R I Python T,
SRS fiEo B H =k Pt T & FARAED . Pythoni® B B B N AE S BRINGE, TR B AR EETF

SEHAEE, KD TR LR,
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4. HHEALEHENIES

Python & —FPARH & & i AL 24 S MW AEIE =, il
>Python, FIRFEEALEE ST LR eI A B BT, EREsR

5. PythonZ PR A 15 &

A G I

REIARTN AL T R MR RS, AR & AT T IR S 2 Anaconda s& —MH IR BARRF S ANLES % 2T Python &
il TR AL Python, JE4EHL T AT LR, LA SIRAN ST
E— R 1500 N TR . Anaconda [ E T R A Conda.
Jupyter Notebook. Spyder IDEZ%. fii}] Anacondafifi 5 &k T %>
Python R FIEHE /> WrHz e, 1T AS 008 o B 158 0 BB AR AR 50 5 380 g ] A
Cot Tools for the Complete Al Lifecycle
rypeser 1ot CIPYET] -
S 0.22 N S —
ce . o | e E Tt ]
o EEEEDE e REE | 5 o |
0,198 . [ e |
N o517 =
i Open:Goiros Soramance  Ssekty
Mathematica
PHP WeRASTRUCTURE | Desaep on-remises i-Gapped coua e
o PARTNERS | 2 A | e =M ¢ Domino 3.

Lua

4 3: Anaconda T i Al iy i 1 T 248
zjzhang (HZNU Python Basics 21 /330 zjzhang (HZNU Python Basics 2025-09 22 /330
d g v

B [Aien el S 5. Python i B B
Windows %2 Anaconda Jupyter-lab3E A H 72

3| Wr 32457 F16447 Windows

—— e¢ Install jupyter lab

LL LLLLLL
‘f_"l l] L l] .l.[. [] ][ [I JE : l: I

TITTITITITT Anaconda
Python @

TELAAN, LU (For Windows); EZAIAN, SCF 15 (For Mac)

FELEALAN

zjzhang (HZNU Python Basics 2025-09 23 /330 zjzhang (HZNU Python Basics 2025-09 24 /330
) g




5. PythonZm FE 3 55 it &

6. Python ¥]2¢& 165
1kPythonZw 2 5 = 2 1) T 2

TEL MR

{E2% Python JmAEAEE (WIEFEFLIX . Kaggle. Google Colab%s) 2
BET S MG, JHUR A T2 2 R A LA R0 P p U t on
TXLETAIE AT DL I ARV B P 28 B Ya 28 ARV ), JCTRAEAHL 23 Python ’
AT H, ORI T iR BRI E R, — P50 FFmRit % A—— e €
JE (n GPU I TPUW), JEHEA TFEKREIIHER IES, Wwhldss:>] Ly g T Nar 2 2, 3012 e .t 22 i

(Intel)] on win32

.H_}FU E v I] éﬁ K;:e “copyright”, "credits" or "license()" for more information.
%j: ? -l/) “ZNho

oy mModelscope BEH#E

Ln:2/Cok 27

J5 4 PythonAIIIDE G 540 ) 25 23 -

= - A6l - S, MIRRHREIRHRY Al FRRES e

‘"
il

4

| ) ANACONDA ¢l

zjzhang (HZNU Python Basics 2025-09 25 /330 Python Basics 2025-09 26 /330
) g

6. Python #J]2% 3§ B 6. Python #]223 FE 7

AT 5#Python 3R 75 AT A BE A HLUK

TURNG ERE R AT Aptessy

Python LREFL
(383M)

(8] Magnus Lie Hetland ©&
#

Q=
cnblogs.com

(BFFigitEn) REMLG
stackoverflow

\ OO S_L S

C 25 ]
REMREERD SRRAGHELS ETHREHKN

RAL RN, WIEA B e BN A R F A iRAE S 5]

zjzhan HZNU Python Basics 2025-09 27 /330 zjzhang (HZNU
d] g
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6. Python ]2~ {5 7. PythonZ 5 515

=HERAAN TR TA THE LSRR A A T5 1%

AN T HE (Generative Al) T.E., 41 ChatGPT. Claude. Copilot.
Cursor, BEBSAR KHLIEF: Python #1573 H%% S % . XL T BT LLH 34 AR o o N
BB, WENIEESSLAR IR, J1%3] Python HIEARIR © FfiA (Input): Ldiidy SATSCH, 3CAF, P4
FEmin e B . FREDERMIRILH — A E RN T T A, W, pfH Q M-F (Processmg): Xﬂm)\i&ﬁiﬁﬁﬁﬁ##iﬁﬁﬁj%%E‘Jﬁﬁ:
L E T B 2 BET Kimi. B E A, R0 — = 2%, ‘ i
= R e © Uit (Output): BILI A AT, UM, MIBSHHILEE,

flizey __ ©%0-®

@360 60 PRy MR
(& iRt

zjzhang (HZNU Python Basics 2025-09 29 /330 zjzhang (HZNU Python Basics 2025-09 30/330
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7. PythonZm F25L 41 7. PythonZm F2 5L 41

THERS: AR 4R 2

15 155 (Body Mass Index, BMI) = %&ggo BODY MASS INDEX i

SV 11 s SVATITIGTIE T3 O =7 7 P B 7 w0 0K L T N N T

FiE A S 5 B R ) — A o
TTHEML:
@ BWH PRI S & REEE;
@ AR A AT E
OR Th KL=
RPF:

@ NG & HWEHE, 16-17 185- 25 25-30 m 35- 40
Normal C?:::ﬁl

=N evere oderate o Obese
@ E: %‘ 1«+ ﬁ % XT HE =ER 2% Tﬁmness ¥h|?1nests 0 ight

Class Il

zjzhang (HZNU Python Basics 2025-09 31/330 zjzhang (HZNU Python Basics 2025-09 32 /330
) g



7. Python%if& 524l 8. Python 22 H A\f#RE &%

FPythonit 5 BMI PAFIARAS AT 7 2
RZEH: i HJupyter NotebookZ 5 Fliz 1748HY

[1]:  # IFEBMIfEE

Height = float(input("iE@AE&E(m): "))

. _ . NI EA 25 o
Height = float(input("IEHIASE m): ")) Ty

Weight = float(input ("IHFHINAIAE (kg): "))

Weight = float(input("iF@AEE (kg): "))

BMI = round(Weight/Height#**2, 2) AR o

BMI = round(Weight/Height**2, 2)

if BMI>=25: webeao:
print ("BMIFRECA", BMI, "fER{HE") s s
elif BMI<=18.5: g IR CNTIREC T, R
print ("BMIfE#CN", BMI, "fAFifmiE") print("BNTIER", BMI, "EE")
else: BMI{ES 20.24 ES
print ("BMIfE% ", BMI, "IEH™) BIARSK: i F 4y 217 BUDEIZ 1T Python I A ;

g ij@dell ~

ICEED) Zszdell ~$ |

zjzhang (HZNU) Python Basics 2025-09 33/330 zjzhang (HZNU) Python Basics 2025-09 34 /330
8. Python A H.xUff ke 2% 9. Jupyter Notebook
Ao ] A2 B AR AR 7 2] Pythonf2 Fr i T 1273 A5 A 1 A8 T XA 4 P — 3 L ) 7t

(1) jupyter-lab/2EN/E T AR INIELT

@ {E{# FHjupyter-lablP)id 2+, #ifrcemd ;
%% Python 3. X A3 ARURFE 2234 1) Anaconda 3. XL & Python @ 1% emd EHEAE 27 iz, RUTHE

Ja 81 Jupyter-labBE[l J5 Zl]Python;

TNG

jupyterlab
ANACONDA o~

R I P RS ETemd SEARAE, FHFT HFemd BAEME, 7ERfH IR X 2%
EEPER T, KKPATW I Hi% a4 plp uninstall pyzmgq;
pip install pyzmq==19.0.2 --user , W2 I T 5 (81T
& A HILErrorfE &), EH1 S 3lijupyter-labRI 1] .

zjzhang (HZNU) Python Basics - 35/330 zjzhang (HZNU) Python Basics 2025-09 36 /330




(2) jupyter-labgyixl b 85 75 H 75 22461 A token
15 5 Hl R emd ZEAEAE ) (P> Pk AR — A

FRALR F&) B0 AT T (5) RERERBIITHSEIT

it

OWFURFE PG FARAD N EBIANL, BB S, FTEHK;
@JA 3ljupyter-lab, MM SCAE SR BIRFEARD, XEFT T
@ Hidipp, BATIEP K EATCISAT, S, s TR

(3) SETBMI_calculationfCRBEY, NS HEER o RMEH B =ik
HRIEM N S Sk R = B, , By input Bk OFFIRFE W h RS T2 BIANL, VPRI, FTEHK;
TR, BEAS TN, DAkEET R ST . ® FTFF BT Gejupyter b, Ailit, ARSI 2,
QML M A= FR BN A EAL ) URFRACRS, X 54T 7T
(4) BAER7Ejupyter-labBE E TS, ANEAN LA EF] @ mp, BATEPECYERIDAIT; AT, BT AR,
TE1EH Bjupyter-labJ&, HEAZIH [ Desktop , SR/EHT AR —EENTHRE BT IR,
## Notebook , , HEAN, SRMEEES,
, REEgEN Cerl + S

zjzhang (HZNU Python Basics 2025-09 37 /330 zjzhang (HZNU Python Basics 2025-09 38/330
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10. FiA 10. FiA

RIEAMIER BHRIEN

‘ o HREBRY LM FHERBER (Wt - * . /%), ATFHAT
AR (Expression) & HRMEFFFIRIESALR I ETE, MTH  messg,
A o

# 1: Python' FASAREEVEFRT

3 + 5 # e MNHEARRANL, EHTEBRERS +

RAETT | =9 | %R | N | &R
bs(-7) # abs (-7 NREBOHMZRIEN, M T A E R EabsRANME . A

= - () |H5 &E&EhEg0 | && | (3 +2) *4 | 20
KEXTUAESH R, T, RECHHMEEERS. RIE AR ** %éﬁ ] 2 ** 3 8
ERFRAY, Rk KT Lo AR5 * i H 3 %4 12
7BA] (Statement) &2 EHMTES, B HPATHAESE SR T 1 / FRik H 10 /2 5.0
WEs, BA) . // BHRE H 10 // 3 3
% HIES H 10 % 3 1

x = 5 # INEIEH] 1 hni: 1% 3+5 8

- I ik 10 - 4 6

zjzhan HZNU Python Basics 2025-09 39 /330 zjzhang (HZNU Python Basics 2025-09 40 /330
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10. RiAF

10. FiAF

# WEIES. BB HE

)}— %*&BT {é_ ﬂ)(/]l*ﬂ “\ /
(83+5 x2) xx 2 // (4

% 3+ 2 x (5 - 3))

T

# ZRIERAE 2 MU EAMFERIBHERE, LI AR R UM B4 15
6 * (

5% 3 // 7% 4+ 7 // 2)

)

# ZREAB T BRI IIRIERT, FEERM PRI LHEHES

(2 *x3) x 3//2+473) »2-5/2+7

zjzhang (HZNU) 2025-09

Python Basics

10. FiAF

41/330

BRI HEEE A RMEHN, HHES R NM/RE True
g False .

% 3: Pythont [¥IIZ AR (E 1T

SRAERT | X R
and | B (CHFAEERN True FHER True | i

or ik, NEEH-MEEHCN True kBl True %
not widE: ¥ True AN False, RZIMA =

#1530 not (True or False and True) &#MELLF
Q@ HAPUT and, B AEBRMAES ST or,

M5

gZEHE 2 False .

Q@ RGPIUT or, HEHRA True .
Q@ /5, not &R &N False .

zjzhang (HZNU)

Python Basics 2025-09 43 /330

K ZEZFKIAA (Relational Expressions) H T ELE NN EAES, FHiR [F]
—/NFi/R1E, BI True =% False .

4 2: Python'fii IR RERMELF

BIEF | AaX | = | 4
= =T 5==15| True
I= ANET 5 1=3 | True
> KT 10 > 5 | True
< /NT 3 <7 | True
>= | KFE&ET | 4 >= 4 | True
<= | /WMTEET | 6 <= 8 | True

zjzhang (HZNU Python Basics 2025-09
) g

10. RiAF

42 /330

RIS HAT I HE B R I
BEATSRAA, — ELRERSHA & HE
REIHIT o

~

BEA2 NERI A
iﬁﬂ’]yﬁ%%%, E!JE ST RIS LT SR

(Short-circuiting):
LN RIE

B, Bffnot. andlorf) & &5 W 520 e 24 45 R
20;z = 15
not (x > 5 and y ==

S
'
&
=
I §§
‘:h\
?H

20) or (z < 10)

p=3;9=6;r =9
(p+q>r1) and (q '= r or p <= q)

# CEE R, BT I RIE AT IR
x=0;y=4z2=7
x>yor (y<zand z>x) or not y

2025-09

zjzhan HZNU Python Basics 44 /330
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10. Kix A 10. Kix A

Sris AT (A5 fi) R ok Ris FLA

Python IS 1s A is not FITFHINFFAER 75| Python BIBUARRIZIA in Al not in AT MRS
TR AR 2, S T RN R (1d() ) deseBl, Ak (container) SRRLIAARIR A, MR ET AR, B

[F True , AR [A False
MANRE S HFE— AN RE,  1s iRIE True o fi40:

fruits = ['apple', 'banana', 'cherry']

a=[1, 2, 3] print('banana' in fruits) # Hiti: True

b =a print('mango' not in fruits) # Hiti: True

print(a is b) # fiili: True

 ntCs 1h aw o) # WM+ True KRB EARGER TS (s, Th. S8, EEHT
HALEZRAREE, mrdl, £45.

XH, aflbslHBZR—MIENS, Frbla is b A True,

my_dict = {'name': 'Alice', 'age': 30}

BIfsE a Al c I EAERE], (HENEAFATIIH TA R R, print('age' in my_dict) # iﬁ]l"l_[l: True A
XP:. MM == A1 EE (vaIue)El‘]*ﬁZ'fio TN 5 1 print('Alice' in my_dict) # fiitli: False (K4 'dlice’ 2H,

{17 AR, HEAIEE A7 AT RS AN A R =

zjzhang (HZNU Python Basics 2025-09 45 /330 zjzhang (HZNU Python Basics 2025-09 46 /330
) g

10. FiAF

R 1 e 2%
BT T Pythonrft, B8RS4 8K (name), &I IT— AT
fEPythontlt, BIFRIIGALIGE T RIS MRIERFIIZS. o S
. B E 2o, B Sz, (). GRS, R US| o K178 A%
U1 A2Pythonth BT A BE(FRF 1 Ac e, MLt L G 2624 * R R, AR

# 4: Python B AERFIL G4 (A IMK) x = 10 #
T | BIER prees name = "Alice" # TFIGH
; m e ————— is_active = True # Afi/K{H
2 15HEET (NHFIA)
(- =TT TSR =, A LA AR (
* A L S PR PR HGR NE= N =M=
1, P ), WA EAE I A 2 A B RAE ( ,
6 <<, => i BiE AT m%ﬁygﬁﬁﬁ’)):
7 = iy
8 » i 8%
0 || e age = 25
10 ==, l=, 5, <, 5=, <=, is, is not, in, not in | WAEWLE s BB a, b’ c = 1’ 2’ 3
11 not AR
12 and 2L
13 or Lt
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A AR LR B, B M T RIZEA S, H :
Bk, Ao Efn 4 NG — R AN RAESEERANZIE , DL ORACHS (1 T 3
AAESE DL R 55 T BB R ) g B g 44 -

o {ERERMFMBEXRIBFR: AT A HRI I Hh F 38 A% (1) ] 38 B
W& . BRMEHRE. NERRERZIR (i x . y), TRAEH

Ul student_age IXFEMISAHK, 1H-THLf#E,

o BIEMBLRE: PythonHfE#E ¥ F snake_case 1F N &y 4 HyE, Rl
/NS 7R DU IR Fg A, W first_name .

o WRFERREBEAREF. ANEMAPythonIEH T (I if . else.
for ) fENTES, URSEUELEIR. &&PythonfrE T

[E]RE: HRHEPython fRIAZ & 44 MR,k H A28 5 44 rb ) 1) - gt

Tk,

e BEANRUE IR PROAESRRFRT (W#AMTH),

I HL38k 54 Python R B G5 -

2ndPlaceWinner = "John"
total#ofBooks = 150

User Email = "example@domain.com"
float = 7.5

VARiable = 100

zjzhang (HZNU)

2025-09
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12. % W Python 4 25 Y

M-

1. Zi##| (Binary) M 7EECFRIMNATZE Ob 8L OB R~ ik, %l
w, 0b1010 F/x %1010, HA-@H{EN10.

2. J\i##l (Octal) {#HATZ 0o 5L 00 k& \dkh %, Fl,
00123 F7x /\ kil %123, X+ EfIME 83,

3. +i#Hl (Decimal) BRIAMEALT, BHUTHHIEAELR, LH
IMEM AT B, 123 BRI Rk %23,

4. +75itHl (Hexadecimal) A74E Ox B¢ OX H TR TSl 4.
filan, Ox1A Fn T/ NEFIELA, KRR HIE 26

P 4 B O n ik K Brn LR (43—0b101011)

Jy '0b1010' .

12. % W Python 4 5 Y

Python#&{it 1 P4 B bR BOREAT 3k il e k.
o bin() : K5 BEHhL oy — it

RN, Bl bin(10) 45 %

o oct() : WEM Iy /)M 7T H KR, Bl oct(83) 4

N '00123' .

o hex() : HEAFLMIy+ /N 7/ H R, Bl hex(26) 4

N 'Oxla' .

int() REAT DIORE 545 8 A AU e B o9 e i 1Y B

int ("0b1010", 2) # 45 N10
int("00123", 8) # ZH K83
int("0x1A", 16) # ¥ N26

N INE

2025-09
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12. B WK Python %4 6 7Y

12. ' WK Python %4 5 7Y

oy R (1R )

P RB (float) M TRonH A /NIER > SE3, BT ABHETH
HLAF R A Rt iR Y, et /NI — ki sR AN BRI RO
BE, Python{ m BAF £ K B BR 1 o

# 0. 11EPythonNE IR R IFIEREMAM 0. 1, TR — NI ME
1-0.9 == 0.1 # False

# W math.isclose() & AT m BUHER J7 i

import math

math.isclose(0.1,1-0.9) # True

B BUE N N x 10M, ZEPythontH &7~ N NeM ZiNEM,
Bltn 1.23ed4 FTBIEEE 1.23 x 10* (AI12300). 4#E KT 1lel6
#B/NF 1e-4 K, Pythons H A TF S B AR A1 B0 BoR
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12. ' WK Python %4 5 7Y

GG EVN 7))

fi /K18 (Boolean) s —R/nZiE B AEMEIEER, HEMWATTHE
FIEUE: True F1 False .

/R LUE S LS B (<, >, ==%5) Skped, filin, #
A3 5 > 3 2R\ True, 1M 2 == 3 MR False .

& 7 HEWIAT/RIE, Python BT AR B dm R AU AR AT DA 5 3 A 7R
i, IFEEHT. EESHREWMN True, M 0. None FIZEXTH (4
BERER L FHR) SN False

bool(1) # 1R True
bool(0) # 1R[A] False
bool("") # jRIA] False

bool("abc") # IR[H] True

M/RMEZINAEBGZHR, True M False 73l # Al H #1410,

Bor-2 5 (RS )

=] t%fﬁlz
’

SHFTN a + bj WX, Hi a R, b REW, § &
THEEUAAL (B) =T). Pythond Ml § B TH4H 1 KERMEH.
77 B F BB A complex B MMiFH 77 07E Pythonshii S ML, £
Fi .real Al .imag JEYE, 4-BIViiASARAOSTBAER. EEA1A,
Rl LIRS,

# BEERE
z =3+ 4j

# (M complez() PREL, ZMBHLZMNZH, 739 3Ros SLHA AR
z = complex(3, 4)

z =3 + 4j
print(z.real)
print(z.imag)

# it 3.0
# it 4.0
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12. 8 WK Python %4 5 7Y

KA (A7)

KA. M N E RECR — AR SR A R o 7y — PSR AL .

n 123"
int (num_str)

num_str
num_int

# R 1123 RO R 125

W SRR, TT DB R e S B R SRR, DAB IR B TR AA
DLic 2R, B,
o B LI SIS AL i o AL A
- int() - B HEARSRAY OB
- float() : ReHAM SRR HNTE 2L

- str() : KHARSKREHNTITE
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12. % WA Python ¥ 2 A 13. SR FERFEI

FOAh EE B RS TY (ARIRER 1@ RN AT MEF= 2R

Q@ FRFHR: HTAEECAEHE, Hli, name = "Alice"
Q 5k AIFH. AN TRES, Flw,
fruits = ["apple", "banana", "cherry"]
Q@ td: B AT RES HIW, coordinates = (10, 20)
Q range: A TER— RANEF TR %, #lUl range(0, 10) BRI RTS, wEls, EY, 5%,
Q Fi: H TRt Exs, i, g5, FES@EEE A, o, FEFESERGLES, Liif5l
person = {"name": "Alice", "age": 25} 5, A515HYE;
Q %6 LIFHME—MITERES, i, FEEBEKNX(ES, HiE, W5%).
unique_numbers = {1, 2, 3}
Q@ N ZMES: AAEMES, TEAITERKES.
@ None: F/x “F” 8 “TH” HIFFAN G .

BERPHRARORST, AR, R, ER)EE
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14. K%L

R — M T AU E A A %0 TR . sRECR A R A0S 2
PEREAE a2 A Ee,  ERE R S AL 5 T 4Ed .

i T Ry AN 71 MEGET def ST E N, JEHREERBEARAETES . HES
Eﬁd\ H E](J Ij‘] %Ziﬁ'\l% T ﬁfF EIJ ﬂ TR LA SGESH, RESHRRBUEHHNNFELARE. 24

L [ gk e A e e 84 166 B 1
ARURAE Ja B2 5210 &= R g U

# 5 X R
def add(a, b):
return a + b

# A R 2L
result = add(5, 3) # result HI{HAN 8
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14. K%L

Python ™ (f) PN B s B it 7 ¥VF 2 % I ThRE, BRI ALgREAESS

% 5: % FPython PN bR £

%L i N
Hexh G TENEI P o i

print () print ("Hello, World!")

input () | MWHFABER 7745 5 name = input ("Enter your name: ")
abs () IR [ B A 24 X abs (-7) &M 7

pow () HHAE— D SRAFRIR, SRR pow (2, 3) iX[E 8

len AR EI X R RE (NPT SRS ) len("Python") k[l 6

sum([1, 2, 3]) &\ 6

(
) (
) IR IR G rh B ST R A (
) IR RV AT AR 4 i SR/ IME (
max () 38 Jm] AT AR G YRR (E
FTT 5 B TA BIRE S Y/ NE B
type () IR [l %t 4 A B B2

min([5, 3, 9]) iR[M 3

max ([5, 3, 9]) &M 9

round () round (3.456, 2) k1 3.46

type (42) &[] <class 'int's

zjzhang (HZNU)

16. fbR
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15. Ty A%

N5 R 5 PR EL R T RE . PythondR Bt T B
9 input() A print() Bk, 4P Tl /i R B BE th 45

input() BT MR IS . ARz B, Bray
{EiT IR A, BRI N EER . MANNE ST
AR [E] o PR T EOR A P AN B A SRR (B s S0, AT A
il FH SR AL L 4 R B, 51 a0

{ age = int(input("Enter your age: ")) # IGi N N EAL ]

print() EHH T HEH G R BRI NS5, If
Rre MLt fefd . print() i&nT UEHIFIE ) sep A1 end 24,
SR il 4 100 73 B AT AN 45 R4 - il

[ print("Hello", "World", sep=", ", end="!") # #itli: Hello, World! ]

zjzhang (HZNU) Python Basics 2025-09 62 /330

17. JrEfE

FEER S Python 1 — Rl A IS ThBE 42— 1 7 0. I S AR,
A DUE AR h i R BR . B A A G, filhn, Python B
1) math ARG — AN BB, B3Rt T AR BB H R
FNH

FEAFH math Bk, BAFEET import BB ESAN. BANE,
AT LS math. A48 AR rb ) bR BRI & .

import math

result = math.sqrt(16) # ] matrfiii] HT 7R
print(result) # Hdi: 4.0

zjzhang (HZNU)

niz1E®l (Control Flow) 22T AIHATING . HHEHFT,
Pythonf2/F & M LB~ BATHATARS . (H A AR s, 2
JP el IR YRR E 26 F . A S M S R4 AR AT I . R AR
B LRGP HAT. 1B (KMHER) MEE (JEHEA)D.

ZAFEAE Python i B Fh FE IR AR K 3L, & RVFRE AR R4S 2 4
HPAT AR RIS . W &RER) B 1f . elif flelse .
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17. i FE ] 17, R

S A5

-‘Lf igﬁﬁﬁ%{*%@yyﬁ’ ﬁu%%{#}&j" mu?ﬂﬁf*ﬁmﬁg/fﬁﬁgﬁ%: ,TEXJ&?‘Z{I‘]%—EQ/I\ %%ﬁ%i‘z“/ﬁ,i’ *ETE%%%@%EX{I‘F&%?T‘%%O
A DA 25 A5 A I 7 i T AR R, “ AR R 1B R R

if condition:

# A NEE O BAT RS

SAE

sales = 15000 # [ i%IX 72/ i 1) B 440

HFHELI LA, T eULF SRa A AT e
s TP £ FF 47 46 1 AR SR 3T 3R AT S TR
print ("HFEEE R M)
else:

if conditionil: N

# AT DNEIN AT print ("B R ")
elif condition2:
# kA2 NEI BT
else:

# A A BN AT

zjzhang (HZNU Python Basics 2025-09 65 /330 zjzhang (HZNU Python Basics 2025-09 66 /330
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17. R FE ] 17, R

(EEN=KE)

Blhn, B —MUERLFFEHEDSIR, WTUH for fEMK

& AR
forfEI fliwhilefEIR /& Python H15 4 IR AESS /4, | 2 H T/ ,
MEEHR S AT ) 2 PSS, Gna P B AR B sh 745 b B . sales = [12000, 18000, 25000, 30000]
for fEH AT — A A (g, TAHARFHER), FUGENR tovalsales = 0
T%EX#/I\T—D%%O ﬁﬂﬁ‘]ﬁﬁﬁ%%@%@ﬁiﬁiﬁﬁ\ jﬁ}ﬁﬁ?}%%ﬁj# for sale in sales:
%%IE%%O total_sales += sale
Wh:l--l-e ?E%*E*E%’fq:j:ﬂﬁf{ﬁﬁg’ﬁ%’ E%U%ﬁ:xﬁﬁﬁ/@ﬁﬂ:o Ef@ﬁ print(f",%'\%ﬁ%%mﬁ: {total_sales}")
F T 75 BANH 8 BB ARYRET,  5 an et W 4% sl s U SR I 7%
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17, iR

18. FFHIMEIA

Blhn, BB RF LR M EAR, HEART IR R
EI B LA

stock = 50 # YJURELE
threshold = 10 # JE{7[H{H

while stock > threshold:
print (£" MATEEAF: {stock}, #k&4HE...")
stock -= 5 # FAHESN

print (" BEAAE TR, 2 IEa1E)

2025-09 69 /330
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19. flEE%|R

R XHNR (FRBS =)

Flgk (list) j&—Mh MRS, REWHFEZ TR, JIF
FEVFX IR EETO R AT B AR, sn. IBR B E e

PythonJ 2R HI 75165 € X, JFELE SRR, e IEE%
MRB B, Flingr. 78, BRHMMmIER. XHER5IRERTF
i BB SR, WiT Bk W55 0 % 7 S i

# Bl B ST A

orders = [u LJ$AII , n LJ%B" , " LJ%C"]
orders.append (" 1] HLD")  # INIITHTLL AL
print (orders) # fith ['IH.A', '"ITHB’,

ATHCY, NTHD']

7EPython®', %l (sequence) ¥#EALEZE—HKH T14EH 7 HUHRE
sds, Reimd BRI VimHITER. &I T IR EREFRF S
(string). FIFR (list). Judl (tuple). XELFHIRAE — L FHRE: &
MR A PN, ATl R ## T (TR B])

_.]

[GIEE R[S Flolk [6]EE KIS |
01234567 8 9 101112

1312 -11-10-9 -8 -7 -6 -5-4 -3 -2 -1

;wa

[ 5: FAIRIERR 5 R AR5

Python )@ FISR A BRAL TR E I3RAME, WielR/ GREILT P, e
(] + BREAFERZARFID. EE (] * BEFELEFH)D MG
AKX (A in M not in WRATCREZBIETFHIF).
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19. flzE%|R

Llist() 7& Python HHINERE, M TRHANASR (FriE .
. EEE) BHONIR. B BLEE SRR, B
A% i3 — AN FTA A RRATIRIL SR

# QIEHIR
empty_list = list()
print (empty_list)

# NFRF AR
string = "hello"
char_list = list(string)
print(char_list) # %i:
# MICHBIRESE
tuple_data = (1, 2, 3)
list_from_tuple = list(tuple_data)

print (list_from_tuple) # fiti: [1, 2, 3]

# & [

[Ihl’ lel’ IZI’ IZI’
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BRI 2 YL

Python 31|14 S0 15 2 4ELitt, B i
BFEARRERNENLEIENIEE G/, flm, £ MIEaRgGH, &
MTHEATRER E 247 b, B0 XA B CENE (nAasR. s
B, MERIRESIR A MR IF RS XA E51 -

# ol AT R EE I P R E B

order_details = [

["F25hA", 100, 21, # PEfaR. Hih. HE
["/=MB", 200, 1],
['F=5her, 150, 5]

]

print (order_details[0]) # %l [//7M4’, 100, 2]

XD, FAFIRAR A MIOEAEE, MEAHIR
R —MITHRR PG . IMRESHARF 6 M T BB IR
B A SRS R IR R .

zjzhang (HZNU) 2025-09 73/330

20. FIRKIFEALAE

R Bl ()

"'J'I'ﬁ-’ %11 ﬂﬂ’F*

(1) BMEEIR TR EHTR, £EHFL5;
(2) FIRTEEHER, — 5 B IRAIR Wsort /71
(3) B, — 5 T AARVR S IR S X 5

20. FIRMIFEALAE

1. ERERSIRTE
Python1|3& H1 ) 70 3% Al LAE
m, H—PMEEKRIIIE:

WS [1 WRRSHERAT VIR . Bl

fruits = ['apple', 'banana', 'mango', 'orange']
# Vi AT R
print (fruits[1])
# Vil — N InEk
print (fruits[-1])

# Wit : 'banana’

#

'orange’

fruits[1] ViMMEFIRFHIZE - NIoEk ( Do

2. FRRARSIARTE

ARG T WFIR R BT IR THEL
RonBIECE — Ao, DU

-1 ForiJa—AIeR, -2

3. iERFIRFHITTE
B3R e ] AL H B 4544 .%TULL?ﬁE%W&§$ME%O

Blhn, BSCEpITRE A JeERy strawberry
fruits[1] = 'strawberry'
print(fruits) # %ith: ['apple’, 'strawberry', 'mango’, 'orange'l]

AR, AT BUEH AR GIERIBECREIRTTE .
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20. FIRKIFEALAE

U (NGNS 7N )

fEPython1, BIZR Y] Fr 2 N —FIER A SR BUES 73 7o 2 (13 34T
HIARIEE R -

list[start:stop:step]

Hrh, start xVIFHEBRT ( ),
WEG| ( ), T step Fontrkpkid 18K,

1. BEXRYIFRIE

B LY R fE ] start 1 stop BiA&8, WIE MR G A E
Flgh R B IRITHIEK

stop KN4k

fibonacci_sequence = [0, 1, 1, 2, 3, 5, 8, 13, 21, 34]
sliced_list = fibonacci_sequence[2:5]
print(sliced_list) # fiith: [1, 2, 3]

XH, WRIIIFRIRE, FIRGI54H (AEFERII5).

zjzhang (HZNU)
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20. F| KA FEA A
2. Hi& start 8¢ stop B

IR start 24, UM IIRKFBON LRI WRE
% stop , WYIA=—HBIFIRKAKRE.

sliced_list = fibonacci_sequencel[:4]
print(sliced_list) # fith: [0, 1, 1, 2]

BERS SRR & MBI R L B R B4 BT TR T & -

3. {£F step B

step S AVFRAN BV A KB K, el PABkE —se e &,
B, DA ARG — AN T =R — IR

sliced_list = fibonacci_sequence[1:8:2]
print(sliced_list) # fiil: [1, 2, 5, 13]

step 2, [KICAESREVEH ARG — N Io R —K.
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20. FIRKIFEALAE

4. PAZRS|FnEEE
Python SRV F R 51 R MNFIR KR B I UG D) o b4k, mIbLidE

j\‘i

reversed_list = fibonacci_sequencel[::-1]
print (reversed_list) # fiili: [34, 21, 13, 8, 5, 3, 2, 1, 1, 0]

5. EAYIABATTE

VIR A LLFRAEF IR FHBATTR, MAGEHRIAICR. @l E
5, ArE 0

numbers = [1, 2, 3, 6, 7]
numbers[3:3] = [4, 5] # EZXRI|IMFHEAILE
print (numbers) # ¥ith: [1, 2, 3, 4, 5, 6, 7]

W [3:3] ARG ERA T TR [4, 5] -

20. FIRMIFEALAE

6. FEAYIHIETTR

IR R LR B BIIR B ) — & e R, A fRiEE BN KT
=B HOHTIE.

colors = ['red', 'orange', 'yellow', 'green', 'blue']
colors[1:3] = ['purple', 'pink'l # Btz 5l 12200 HR
print(colors) # i ['red’, 'purple’, 'pink', 'green’', 'blue']

EEEES, PIRP RS2/ & ( 'orange' il 'yellow' )
WoErE 'purple' F1 'pink' # k.
7. ERUIRMIBRITE
» A LAMIBR B iR B — 8 3 T 3R .

colors = ['red', 'orange', 'yellow', 'green', 'blue']
colors[1:3] = [1 # MIBRZE I 12|20 m&
print(colors) # #ith: ['red’, 'green’, 'blue']

zjzhang (HZNU)
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20. FIRKIFEALAE

20. FIRKIFEALAE

PR (AR )

fEPython™1, {EHINEIZHAT + KA TR PHEAE &2 — R i
By EERTTN XA,

listl
list2

B Ib's
[Idl’ Iel’

combined_list = listl + list2

print(combined_list) # fiith: ['a’, 'b', 'c’, 'd’, 'e'

s ’f ’]

AR N + BESN, SERDERSIRNR. Hit, 6T
EHEKIFIL, ATRESHAEHININAF . X T/ 2P N KR
8, WLLEEMHEMTE, W extend() ik, EHEBEESIA S
R, BERGIEBHISIE.

zjzhang (HZNU) Python Basics

20. FIRKIFEALAE

2025-09 81/330

BRI ER (s p)

1. BERSERBENTTER:
R € o B BT IR

B LB IR IR IR 5

my_list = [1, 2, 3, 4, 5]
my_list[1] = 10

print(my_list) # fath: [1, 10, 3, 4, 5]

W my_list[1] WHPERFHIZE - Amx, FRHEEEON10.
XMONER B ER, SR T ERMRGINALE.
2. ERVIRERZATE:

my_list = [1, 2, 3, 4, 5]
my_list[3:] = [6, 7]
print(my_list) # ¥ath: [1, 2, 3, 6, 7]

WY Fr, T EEE SR E RN 2 TR
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SIS 7S

R R — i L KAEBOF FI R MR B
MESIBHEFF (%) RSEW, HAEZWT:

my_list = [1, 2, 3]
new_list = my_list * 3
print(new_list) # %tt: [1, 2, 3, 1, 2, 3, 1, 2, 3]

PRGN R AIRESIR) I, SEHRESEE S A
RS EIAS . XA

grid = [[0] * 3] * 4

print(grid) # f%tk: [[o, o, 0], [0, 0, o], [0, 0, 0], [0, 0, 0]]
# BUE TR

gridfo][0] = 1

print(grid) # A FHIRME DR BE T

# fitt: [[1, o, 01, [1, 0, 0], [1, 0, 0], [1, 0, 0]]

zjzhang (HZNU) Python Basics 2025-09

20. FUR 1A A
ks IR (A1)

82 /330

MHBRF % R e T LUB I 2 M7 vESEIL, FEEAELLT TR T

1. A remove() 7%

remove() J7VEARYECE MMERMERFIR P IS —AUCEC . 1%
YIRTPHEER LR, remove() REMIBRE—ANHIE. WRiEE
FHEAEYZR A, W<HH ValueError .

# AR — M EZ N ILENYIE
fruits = ['apple', 'banana', 'cherry', 'banana'l

# MERZE—1 'banana’
fruits.remove('banana')

# it A Bk
print(fruits) # %ith: ['apple’, 'cherry’, 'banana']
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20. FIRKIFEALAE

2. £H pop() &
pop() HFENMZEIIMERICE . BRIMEN T, SRR IR

FIfRJE—ICE. WERGEME TR IIZH, WIHER IR (5106 B B TEER -

~

# QIE—N5%R
numbers = [10, 20, 30, 40]

# MERIFR IR 5 N2/ TR

removed_item = numbers.pop(2)

# T H B R 1) o 2R AN R T S A 3R
print (removed_item) # fiili: 30
print (numbers) # #iih: [10, 20, 40]

2025-09 85/330
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20. FIRKIFEALAE

zjzhang (HZNU)

4. ERVIRMRZ I TE
IR FEMIERSR 2 AELERI TR, AT DR U) A IR 2= 513805
R F 4G del BASUHHAE.

# QlE— IR
nums = [1, 2, 3, 4, 5, 6]

# MERZR 5 28400 H%
nums[2:5] = [1 # 25y T-del nums[2:5]

# H R SRR
print(nums) # fith: [1, 2, 6]

2025-09 87 /330

Python Basics

zjzhang (HZNU)

20. FIRKIFEALAE

3. A del &
del 60T LIt %5 MR UFe iR T, HunT LU 4512
1) — 7 B 456 .

p

# QAR
languages = ['Python', 'Java', 'C++', 'Ruby']

# MERR5I 81T R
del languages[1]

# T TR E AR

print (languages) # #iiti: ['Python’, 'C++', 'Ruby']
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zjzhang (HZNU)

SR TLR (L)

M AR INCR S HGER 2 M, aal@EH AR, LT
NTUFhFEAE A48
1. append() 73’%

append() HIFMZIRKEBAM—DICEK. %ICEK A LURAEE LR
AT e B SRS AP

R

=)

players = ["playerl", "player2", "player3"]
players.append("player4d")

print(players)

# i ['playerl’, 'player2', 'player3’', 'players']

BINEZ BRBSURSER, EAREBHHIFIE.
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20. FIRKIFEALAE

20. FIRKIFEALAE

2. extend() A&

extend() 1K 57— MFIRF KA TTER MK A INE] 2 751K
A RAE AT

nums = [1, 2, 3]
nums.extend([4, 5, 6])
print (nums)

# Wit 1, 2, 3, 4, 5, 6]

W EE SRR B A I 2 A o R A .
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20. FIRKIFEALAE

FIRHFY ()

list.sort() HVEAHTRAIRETEMAT, XEWREE
, MALIREE RN . %R ARTEE .

list.sort(key=None, reverse=False)

Hrr, key #l reverse 2 A iES .

key: HTfeE 1%, ZRB S ANFIRFIIFEAN TTRER
HT s rE. BRNERT, T2t EEIE.

reverse: 1T858 € HF T . {5 False , HJ Hr. tnif
WEN True , FIREEFFHERT

.

3. insert() A%

insert() AAWAEIIRKIBERSIMEB/ATR. EEZNINZ

BN REMAKAMERS, B oANRE

HAKITTR

nums = [1, 3, 4]
nums.insert (1, 2)
print (nums)

# i [1, 2, 3, 4]

eI NPV it E b PN A
4. + CEFF

o

+ IBEAFAI LUK AN FIR G I N —DESIR, A BRI SR,

nums1
nums2

[1, 2, 3]

[4, 5, 6]

combined = numsl + nums2

print (combined) # #ith: [1, 2, 3, 4, 5, 6]
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numbers = [4, 2, 9, 1]
numbers.sort ()
print (numbers) # fth: [1, 2, 4, 9]

2. BEFFHEF

numbers = [4, 2, 9, 1]
numbers.sort (reverse=True)
print (numbers) # Hiti: [9, 4, 2, 1]
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20. FIRKIFEALAE 20. FIRKIFEALAE

FIRE I ()
BT LLEE 2RO 5L e Tz — 2

3. (£H key &8 ITEEXHIF F copy() 773%, B, new list = original list.copy() -
B key ZEAT LUSEHUARE o 2 10 B AT HEY, B AR =

R KT o = B A
words = ["apple", "banana", "cherry", "date"] # W copy) kA HIHI

words . sort (key=1len) new_list = original_list.copy()

print (words) # #ith: ['date’, 'apple’, 'cherry’, 'banana']
# BUUR IR

. X . new_list.append(4)
fEHR B, len BREMEN key HIMH, FIRILIR 74T KK ES P # 2R

print ("JR%FK ", original_list) # Hii: JRAIFE: [1, 2, 3]

HEFY - print ("#HFFK: ", new_list) # % AR [1, 2, 3, 4]
FEMRBIH,  copy() J7iZk , BECH IR A
SR SR AR . IXX T 75 EAOR B R R AR i AR A
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20. FIRKIFEALAE 20. FIRMIFEALAE

TR AR R A (1CRS s )

fEPython, REHI L REHI L2 DCHE T Bl

% 1 copy() J5i%, PythonitsZRFlEEIF [:] B Tist() ¥ °
REBIOE DN R, EAZEAEHIEPRRENR. H

B ORI A1 i
) L R BN R IRETCERMKIA T ER BN R BRI, HIREN R K
# RSB AR, REHIREIA S RN RS2 B0, flin, R — MK
new_list = original_list[:] BH|FR:
# R 1ist O MIEREESIGIER ( _
new_list = list(original_list) list1 = [[1, 2, 3], [4, 5, 6]]
list2 = listl.copy()
list3 = list1[:]

list2[0] [0] = 100

print(listl) # fith: [[100, 2, 3], [4, 5, 6]]
print(1ist2) # fth: [[100, 2, 3], [4, 5, 6]]
print(list3) # fiti: [[100, 2, 3], [4, 5, 6]]
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20. FIRKIFEALAE

20. FIRKIFEALAE

ARS8 B HI TR R EX R, TR OREA S S5 R 584
ML, ARATAEUR SR R ) H E e 5 - ln:

import copy

list1 = [[1, 2, 3], [4, 5, 6]]

list2 = copy.deepcopy(listl)

list2[0] [0] = 100

print(list1) # ft: [[1, 2, 3], [4, 5, 6]]
print(list2) # fiti: [[100, 2, 3], [4, 5, 6]]

EXAMI T, 1ist2 5 listl 247, Bk list2 FHmE
MRS 1istl .

X724 (TIHER)

Q EREHIHEH T HINEWIXNER, BREN GRS RGN ZILES A,
R Bk B R SRR R, EREHAT L@ copy() 7
VEFNB R BIY) F EEAESEE

Q@ REHBIHMBHIFTEN R, BIARLENREEM, BHEAN
SR JRIANT %, IREH| AT LB copy.deepcopy() SZFH.
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TCE K W

ESRFREOEIEN TR MER R#E YT in, WRITHAES]
Rrf, MERME True ; WERAE, WIR[E False . shsh, ] LUEH]
not in REAETTRAEIIRF ARG

# BN —NMHIR
my_list = [1, 2, 3, 4, 5]

# BT IR MBS K S

if 3 in my_list:
print("3 is in the list")

# BN T 6R-REMEFIRT
if 6 not in my_list:
print("6 is not in the list")
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21. BRI H H ik

FEHAE TR, PythonZZR A H 75 B4 sE R M, eI

e 7 EE R, EHRA TR R % ().

%% 6: Python 3R [ FH 75k

Jitk fifid S

append (x) TEFFRRBRBRINICE x my_list.append (5)

extend (iter) | FALEOGRFPRTTEBMBGIFARE, my list.extend([6, 7, 8])

insert my list.insert(2, 'a')

(

(

(i, x) | TERI| i AHMTATHE x .

( MERF P —MEHR x FITTE.

remove (x) my list.remove(3)

pop ( [i1) BBRIrRMAG] 1 AT, BN G —1. | my_list.pop()

clear () BERSIR P ETAOTER . my list.clear()

index (x) iR 15 b i —MECh x IOCE R my list.index (4)

count (x) R EF L E N x TTEAEL my_list.count (2)

sort () X FIFAHHE R, BIA R TR my list.sort (reverse=True)
reverse () FFFE T E R my_list.reverse()
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22. Fl|FRHEF
H R TP AREE (KRS p))

b RT3 (List Comprehension) s&Pythont —Fhfaiyd OiEE, @

22. H|FRHMESF
1. BERG: SE—FHFEIIE
B RMEFN, AJPURE S e — A8 B 50k .

i - MLk for 7E3F, %KM numbers = [1, 2, 3, 4, 5]
SN E R, MEAETFZ2EL T EEEERHITE. squares = [num ++ ;Ai?r r[l;lm in ;lum;>6ersg5]
FIFRHE S R EATL N printladuares) £ L4200
[£ikR for E in WEANE 1F 44] Zonflt, num ** 2 RRIEX, KX numbers FERHH
TCR AT PT84
Hrp. 2. WEHNIIRESN: FEFIRPIER
o KIEX BRI TTRIATHEEME, LHGHIPIRITER; IR F WA LS & 26k n . B, A pi—MUE &%
o T SN G n
o H[IEMRXTHR mLLEFIER. FRIE. JEH ( range() ) £, even_numbers = [num for num in range(10) if num % 2 == 0]
B B i print(even_numbers) # fiith: [0, 2, 4, 6, 8]
o if Z%fF Rwikmi, Tk, RAWEKHNTEASHE
YIRS

KEPAf num % 2 == 0 FTImiEMEEL.
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22 H|FHESR 23. LLEL AN AR

3. SELMEFM AF. . .else HfERA e e WUNCRMEYN T

i 1f...else Al AFEA M FABA RIS R, Flu:

regults = ["Even" i;flxlmm "’A 2 — O,els? "[’]dd" for,num’in,rangt,e(6)] fEPythont, (fFI:RIZE MG UIEEERH L. W, &
prizt(resiite) AN (et 10adt, tEvent, oaat, Event, BT, W ATEEIFIA, 2RIV TE 2R I L 4
HATATGRAAASE, WERE True o FIFRKILLE AT DUEF DL R85 55
A AR A K7 (10 7 B 2R A [R] (8 74+ £ 1. BFEEFN == HEWNIIERNITATERMRE, WikE True .
4. REJIFESN: EEEE 2. THFBEF = AWDIIRBEDL—DXWROTRAEE, W
HIRHE S B SRR E, Blina] U TR AR AT 4 A k[E True .
3. RTEBEEM >: HGH - PIIRME - DAFTRILE IR
matrix = [[1, 2, 3], [4, 5, 61, [7, 8, 911 HIXE RN TCER A, WRIE True s A GZEF MRS N Iu .
e e e o NFERE < AR

print(transpose) # uti: [[1, 4, 71, [2, 5, 8], [3, 6, 9]]

BRI P FEL PRI, FERERE A B R AR .
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23. LLEHANFIR 24, ZYEH|FR

LYEFNR I E X EEH (A5 61)

. LUTIE CRINHETIR) RAHSAIIRENOTNIA. %
e 2 U513 A L AR . s sRAT IR0 2 R . A v
list3 = [1, 2, 4] Python Hrfaj SR ELWL, I 44 21 R ik B AL HoAh 571 2 SR SE B
list4 = [1, 2] 1. EX %53
print (listl == 1list2) # #ith: True £ Python "1, Z4EFIER AT i i an 77 g X
print (listl !'= 1ist3) # fiill: True )
print (listl > 1ist3)  # fiith: False . .
print (listl < list4) # Hill: False two_dimensional_array = [
(1, 2, 31,
. — B ‘ ~ [4, 5, 61,
FRAAGER T AR R RIE RAFHEAT R L. HARE R, [7, 8, 9]
fEPython 391, ARIZEMETCRARIATILE, BN, TEEFRHS ]
BT LR :

XA F, two_dimensional_array 2 — 3x3 MIAERE,
Hrp A NI RACKRIE PR —1T .
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24. ZYEFK 25. W FIIERAE SR N B R 2

F3 )75 5Python A B R £ (FRES 2= 1))

A LLGE A X E R SRV R H A TR, filin:

2. TR aFNRE FEPython 1, FII3R 75 1A N & pR BAE B A 51 3R I AT AAFAE B X
Ao FIRITIEE T BEAZURESIR, 10N B R EOR B — e, R
element_5 = two_dimensional_array[1][1] # ViR 4728 FIns FrIRIRSIRAAL .

ltn, fEH%IRTTTA append() Al sort() Al LLEZEBHIIK:

A L R E PRI P — 45 R IS e R . A

# HH append () J5ik

my_list = [7, 2, 3]
my_list.append(4)

print(my_list) # fith: [7, 2, 3, 4]

for row in two_dimensional_array:
for element in row:

print (element, end=" ")
print ()
# R sort() HiE
. s g . . my_list.sort()
AR 2 ZATHTEN —4E5 R AT JC &R . print(my_list) # [2, 3, 4, 7]
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25. W FI I ERAEFI R N B R 2

25. W FI I ERAEFI R N B R 2

XIS, EHNERE sorted() A1 len() MBHEURIRSIR:

# T sorted() HR%L

original_list = [3, 1, 2]

new_sorted_list = sorted(original_list)

print (original_list) # fith: [3, 1, 2], JRAFIFRARAE
print (new_sorted_list) # #uili: [1, 2, 3]

# fHH len() HEL
length = len(original_list)
print(length) # fiith: 3

HIBEAT L, FURTTIE SN IR IG5 R BEAT BT, 10 A B R U R IEI%‘E

FHE IR A 513K .
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6. H LTS R

zjzhang (HZNU)

FZ 5 HAl AT IE A R XA (FAiS 1)

fEPythont, %1% ( list ). range . zip 1 enumerate #f/& ]
ARG, HSCRREAHERAE, B , (HEATFERES A H
& AR X .
o JIFKE
AR IE PRI AAS, B
DATR s AR 2805, T T 5 s b A B A0 3 ) 2504
o EF BN T BARRN HIst, W7E TR 2 W A7 R0 S i B AR
. MAEHRERIGEIE R N 5.

(1%, 1 range . zip Al enumerate NjJ&
)

A% 7: Python v HIRIRAF 5122 0 A L e $

PRELA Tygediigk Fm
len() SACIRGE SR AT e g ' len([1, 2, 3, 4]) &l 4
sum () iR 1% F P A TR 10 sum(([1, 2, 3, 4]) B[ 10
max () FARLIEL U INIE] max([1, 2, 3, 4]) &Ml 4
min () IR [m1F e R ME min([1, 2, 3, 4]) &l 1
sorted () 348 [ 571) 2 F SR A sorted([4, 1, 3, 21) &M [1, 2, 3, 4]
reversed () 1R 0151 22 1 B 1) AR 4R list (reversed([1, 2, 3])) &l [3, 2, 1]
all() FIMTNF A TCR B N all ([True, True, Falsel) &l False
any () AW X 2 EE DG 1 EE any ([False, False, Truel) i&[f True

type() %, dir() %A help() A% Python HEEH S 1
NERE, HHTHRENRIRM, BN, Hik.
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6. H LTS A &

zjzhang (HZNU)

range : AR —MEHFY, @EHTESF . S5FFRAM,
range iR [A—AMEMHIERERNT R, EAEEAEMIAEE, mMeEidHt
o IXAEFAE AT R BRI S, EAETE TN,

1. Hrange() AA—NSHE, XNSHERRFIIMESERE O

B2, HEIREEIAY 0 . .
for i in range(5):
print (i)
# M 01234
2. {EEHMANSE, B ASHRREIRE, B NSRS

RME (AEFIZED. WJilD.

for i in range(l, 6):
print (i)
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26. H LI A IEARKT B 26. H LI A IEARK B

enumerate

3. FE=mE AR VRE LK (step), EIEIOIER G s>
FHE. BRATBO R, CLBIEES IR P41 Bl

enumerate : NAEAXN ZH N TREM—NRG], ER—

s 2 sgeglCzy 0, 2 M ERGIAME TCHIER . enumerate EAETEY R TE LH
by 10 8 6 4 2 BB MFEFR P E A, I SRIRAR, o EBtlg— s g &
SUEH SR F ). HHEAEED T
iﬁﬁi/\ﬁQWﬂﬁ% range() kL ijJ £, M10 I 2 . enumerate(iterable, start=0)

range() 7EPythonH A Bl & — METEXNT R, ANEBAF A T
o MARALTTE R IOPRF I Al A A B RV PR I BE e 3k, [ o iterable: —/STFFIAUMXR, WK, LA TR H .
I T NS 5 R ENS range M RN, WLUE o start (Alih): P8 AEMEE, AN 0 .

A Uist() &%k, tn list(range(5)) ¥ikMH [0, 1, 2, 3, 4].
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26. H LI A IEARKT B 26. H LI AT IEARKT B

enumerate() RECER 5 for MEFF—i (T, LU AL st [5] i
SREUTER M EZRE] . filtn:

fruits = ['apple', 'banana', 'cherry']

O e opyerare(ruire): zip : WEANARI G BIEsIR, TH%) PRTERAAE
# Hiil BT, IHER— SRR, EAERE P S S T A K E &
# 0 apple AR G ML E KT, zip MK ER T RE MM R, Fie
I K& QIR G TR, TiREA M. HEAEEL T

: : ‘, o zip(*iterables)
enumerate() BRI LB % B start Sk i B E A1

i o iterables: WU AHEANTIEAR R, HllnFF. TH. 7

G R

for index, fruit in enumerate(fruits, start=1):
print(index, fruit)
# Hd
# 1 apple
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26. H LI A IEARKT B 26. H LI A IEARK B

w1 HEFRNFIFR

( ) w3 KEAFHIANERITR
Sl e NN, e A RTATIRAR N R BEARFI,  2p() 2 S5 1 T i 1R 0
result = zip(x, y) NIRRT
print(list(result))
# Wi [(2, 'one'), (2, 'two'), (3, 'three')] x=[1, 2, 3, 4]
< y = i@l lbl]
ERAGIT A, Zip() BRECHE B X Al y ohoxd Efin B i) 76 340 & T e e )
L print(list(result))
AT # i [(1, '), (2, 'b1)]

w~f 2: AEZNFIFER

n EffR,  zip() BREUE y ABRIN{FIE, 2B T x HIEIR TR .

x = [1, 2, 3] ) ‘ . N
y = ['one', 'two', 'three'] Z'LD() R AR — MEARER T ARSI R, KILIE TR 2R BE Rt R
Z oalt = ainCe gy I, ATLMEF Tist() ¥ HLesHoR s, 2 Ik i L 7E A 30 KR 4R
print(list(result)) BONER

# Wi [(1, 'ome', 'I'), (2, 'two', 'II'), (3, 'three', 'III')]
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27. BT 27. Bl T4
_ FEEENEZ, & X uH A% L 5T
<> REBRBI RILEE, e %
TG4 (Tuple) &Pythont—Fh e ZHHHERAY, AT 122 AR
Iﬁo 55”%5@1&7 fﬁéﬁ ’ 1555”%%9/‘]HI§E@Z<|§]’ TTZ single_element_tuple = (1,) # WUAUJIE S
iz , —HAIE, TAPRTTRAREES. XERTAHR print(single_element_tuple) # fiili: (1,)
&G TR R AERR s AT WA A N e B i 4, iniic B 24
b o] () Kl WEHITEES S, b, HISEATIEIE S, Python 2 HAL A8 ) Bl H At 258
TS EIE T — M E =4 e R JCAE R L@ AME S5 1977 20E X, ABAE 2 iz S e H At 52 2%
Yiserh, AT R, :
my_tuple = (1, 2, 3)
print (my_tuple) # Hith: (1, 2, 3) my_tuple = 1, 2, 3
print (my_tuple) # %ith: (1, 2, 3)
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27. Qe

28. JLA AR

tuple() E#uE— M TR AN ERE. #H tuple() 7
PR A ATIE AN R (B, FRi e, FisE) oo,
1. 8=t

tl = tuple()
print(t1) # fith: O

2. M\FIFREZETTH

t2 = tuple([1, 4, 6])
print(t2) # i (1, 4, 6)

3. NFRFEREETA

t3 = tuple('Python')
print(t3) # fk: ('P', 'y', 't', 'h', ‘o', 'n')
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28. JLA AR

3. RETAH

Je ] DA HAb uH BT AR R . BARTUHA B R—ANAT ALK,
(E! :

nested_tuple = (1, 2, [3, 4])
nested_tuple[2] [0] = 'modified'
print (nested_tuple) # fiitl: (1, 2, ['modified’, 4])

4. STAKYIFRE
U SRR A A, T UARBUC AL 1 4R

tuplel = (1, 2, 3, 4, 5)
print(tuplei[1:3]) # fith: (2, 3)

2025-09

zjzhang (HZNU)
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TR MAT R FIIRA, EHTFEZANEFRE. JTTH
SEARTRAR , [EHTFHEARANE, AREX TTH TR AT B

1. el TER TR

TR RICER AT LB RSV, K5 MN0IFEG. Hl4n:

tuplel = ('a', 'b', 'c')
print (tuple1[0]) # Hill: 'a’

2. AR ATEMS
TCHEATIARN, TEEBEP R TR, flin, AEBSotd R

=5 KA IR

tuplel = (1, 2, 3)
# tuplel[0] = 10 # X¥5|IK TypeError

zjzhang (HZNU Python Basics 2025-09
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28. JLA AR
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5. TLAKKE

tuplel = (1, 2, 3)
print (len(tuplel)) # Hiti: 3

6. TLENBR
H] A FH forflB 2RI [ e P T R -

tuplel = (1, 2, 3)
for item in tuplel:
print(item)

7. RERNREESHFAT A

tuplel = (1, 2, 3)

print(2 in tuplel) # Hitl: True
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29. JCAHRIE F 71k 29. JUAHRIE 71k

2. index() H%

</> KEGA)

AR A, RS T R T, A e, index() I T ERIMETRATCATHORIIE, FRFR P
B P A N B k2. count () A1 index() - VLRI R 5]« R ITTRAFE, Mt ValueError . HiEEN:

1. count() 3% tuple.index(element, start, end)

count() HT4tit45E T e Lo H H H B IREL

# BlE— 1o
#@'Jﬁﬁ/ﬁ\igl%aﬁlméﬂ vowels = (’a', lel, lil, 'O', 'i', 'u’)
VOWQ].S = (lal’ lel, lil, 'O', 'i', lul)

# B RS

# gt e IR AL index_i = vowels.index('i')

count_i = vowels.count('i') print(index_i) # Hiii: 2
print(count_i) # Hitt: 2

iz, index() REITHFE —ANTHIRGHE
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30. J3° 41 e FH A 30. J3° 41 o ad FH A

2. Y1/ (Slicing)
<[> REB R PIR RVF NIRRT 51, Hag X N [start - end : step], F&
TR AT AR —, B, S EE T 5 A i Histart/ e LB RG], ende4EWRE M), stepPK (ERIAND.
HEE, FHATAENE, FEE—TF &l i LT sEE, B

numbers = (0, 1, 2, 3, 4, 5)

° subset = numbers[1:4] # %itl: (1, 2, 3)
1. Z35|iA(9] (|ndexing) reversed_tuple = numbers[::-1] # %iti: (5, 4, 3, 2, 1, 0)
JTCAK TR LUEE R AT V5H, RIIAOHE. WREREGINH T — L
¥, MZFEMNFEFIR BTG 2. V) AR B — e, mAMESUR A6 T
3. 3% (Concatenation)
ny_tuple = (10, 20, 30, 40) AELERING () HPTATEAL A TFR— B TEAL.
print (my_tuple[0]) # #ith: 10
print (my_tuple[-1]1) # #ith: 40
tuplel = (1, 2, 3)
tuple2 = (4, 5, 6)

concatenated_tuple = tuplel + tuple2 # futi: (1, 2, 3, 4, 5, 6)
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30, 3 1) 38 P 4 30. 5 B BRAF

6. sTE5#E (Packing and Unpacking)

T8 (Packing) 2 f8¥ Z MEH A — N FAIERE . 7EPythonH,
4. EE (Repetition) YIRS 7 e 2 AMERT, .
fERRIESRF S () AICUK e E R 2 kA — o4l

# T8
| values = 1, 2, 3

(10,)

. A,
original_tuple * 3 # #itl: (10, 10, 10) print(values) # ftti: (1, 2, 3)

repeated_tuple

‘ original_tuple

NN . . & king) W2 48K — NP5 (oo 313k =& HoA
5. B GMiE (Membership Testin i ﬁﬁf@‘ (Unpac ng N Y . —
FOR (1 PUSTL) TSRS PHITCE, T AT IFIR 5% A AR R
M in i8S A] M & —ME R B T o4l A B RO 5 R i T .
my_tuple = ('apple', 'banana', 'cherry') a, b, c= (1, 2, 3)
print('banana' in my_tuple) # Fiith: True p;in;:(a) # f’fﬁﬁ'd:; 1
print(b) # fHith: 2
print(c) # fith: 3

HIAR TR E ST EREAILE, <51k ValueError 7% .
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30. F 51 I3 i 31 QU T AT

= fere =Ry g 3 c , —H , =5 s 4 2 A2 Ty
TSRS DR LR S R, KRRV, JEEL o L e

G . o

(split ). &#t (replace ). & ( find ) MAR/NEHH ( upper
values = (1, 2, 3, 4) lower ) 5. IXLLAERENS o
S el Ao d v S e s 4 TR TP, IR R AR,
a, _. o = data # SEAT_fE kNS i ERBH L FUA A (R ):
1. 25| SHNEISAEFFE
EMEAEAEAL I Z AN IR BME B S S LIS AR SE A, JR8imEk fEAESS (1 ") BES (" ") ATRAEIER SR . fFildn:
B RN S .
stringl = 'Hello, World'
string2 = "Hello, Python"
print (stringl) # #iiti: Hello, World
T TEAL S T A b (s B S ey R o ELAR S8, 91 T R 8 print(string2) # ffiili: Hello, Python
AR AR Python fo VF7E =45 5 H A H B X5 5, .
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2. ZITFHEH

EH=E5% """ "o ) R DL o
HISCARN . B

3T B 1 SCA B

4. FAFBEMATENS: B PFHald, w8 s ok
B XEWRE BT P REN T/ T8 IR:

s = "hello"
s[0] = 'H' # R%S: TypeError: 'str' object does mot support item

— assignment

message = """This is a multi-line
string example."""
print (message)

# AEA] DLd s 18T 44 R R AR B L N 2
new_s = 'H' + s[1:]
print(new_s) # Hith: Hello

i R O B AR I A7 =X
3. str()

A str() REEIE 775 8 5

zjzhang (HZNU) Python Basics

32. AT H A TRAR

5. f-string#& X {t: Python$2fit | f-stringt& b 77, VR
o filtn:

name = "Alice"
° age = 25
print (£"My name is {name} and I am {age} years old.")

f-string MUEVETRT T, ECRHRA B R IIERIE .
Python Basics 2025-09 134 /330

32. AT H A TRAR

2025-09 133 /330 zjzhang (HZNU)

WA IR TP HERKE. RS, EREERY
, TEEEESHEFRITER.

FTERERAE, UK TRER TR M
FATH A AR A I A 1
1. &5

B%RE—ANF45E s = "Python" , ATLLE

ARG 5 A B T4

, BFE: BRI
2. 1K

— A TFAT R SRR AT R T 3 .

s = "ABCDEFGHI"
print(s[2:7])
print(s[:5])
print(s[4:]1)

# it : CDEFG
# & . ABCDE (MWE G| oJFlG, K N1
# . EFGHI (MWZRGI4ITFUaE RIS W)

s = "Python"
print(s[0])  # fith -
print(s[1]) #

(ER RS
(EBEE A7)

print(s[-1]) # %t :
print(s[-2]1) # Fith:

0O I

print(s[::2])  # ¥ith: ACEGI (BFE— R HEH0

ARG SRV NTAT SR R I daTHEG. Bilin:

print(s[-4:-11)  # % : FGHT (MEIECE 4/ F R aa iR I BB 2R 24 )

IR U7 ) AT R RS (Bl s[10] ), =3Ik

IndexError %&i%.

print(s[::-1]) # it : IHGFEDCBA (FRUEEFTie)
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32. AT H A TRAR

32. AT H A TRAR

3. HEKE
HEL o 0 K RET LA P B Len() Sk, 6B s —
FAFRAENSHL FHRFIIF AL, o

5. FrF&ER: WTLUEL A + BIERF, B2 FRRHE R

o

# E X —DF

feedback = "Customer service was excellent!"
# MR

length = len(feedback)

# i 4h

print (length) # #ith: 31

greeting = "Hello"

name = "Alice"

result = greeting + " " + name
print (result) # fiili: Hello Alice

4. RABEKE. BT in Ml not in B85, HTKRNFE

PFERRAAAE T4 E T

ERXANMIFH,  + BAERPR AN A7 SR B R, ARG A7
"Hello Alice" .
FA—FE R A join() ik,
, TEALHE R B B I 1A AT

feedback = "The product quality is excellent."
result = "excellent" in feedback
print(result) # Hiiti: True

words = ["Python", "is", "fun"]
result = " ".join(words)
print (result) # fiili: Python is fun
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33. AT H AUH T

32. AT H A TRAR

FHRES: FARMNER UMM * BAERFKHL, D74

6.
AR RAE R . flin:

repeat_str = "ha " * 3
print (repeat_str) # %ithi: ha ha ha

EEH % T (RS
1. FHEFSH: split()

split() JiiEH T G TAT R IR T AT R

.

o fHHLT, split() <% R TATER . AR, W]
L %3 2 g i A R 2 B A

KRR T , Bilan.
line = "=" % 10

print (line) # fijHi: ==========

sentence = "Python is fun to learn"
words = sentence.split() # %7545
print(words) # B ['Python', 'is', 'fun', 'to', 'learn']

# f8 T E 2 R R 4

sentence = "name,email,phone"

fields = sentence.split(',"')

print (fields) # #itti: ['name’, 'email’, 'phone']
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33. AT H AUH T 33. T H AUH T

2. FHEEH: join()

join() HEHTH—AEAX G (nFIRSoTH) PR 3. FRHBEEHK: find() A&
LI PTG N Sotn() Tk S 4 FUnd() JIEFI T PR T R0 RS R R
fre LA, FEARBSIFNLH IR, PCREH T 7, REIBRMES s HNEE -1 .
» PR AR VG
words = ['Python', 'is', 'fun']
sentence = ' '.join(words) # I} i%idds
print (sentence) # ¥ilti: Python is fun text = "Revenue for the year is estimated at $5 million."
position = text.find("estimated")
# B E LB TT print (position) # Hiihi: 24
fields = ['name', 'email', 'phone']
f =|,n'--(f- 1ds) v — . SOV 2 LS 1 g " = S5/
;i‘i’r_ltc()z::fformat)Jozniﬂﬁ;f: Zame,email,phone TEZ ﬁnd() J7iFIR Bl 7 AFER "estimated" 1EF AR E
) R E.
X LA AR AL PR EE M SCAR R (CanCSVICE) Bl SCA R o i
FEHEAEH-
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33. FRFER I A 33. FRFER I A
2. FRHHBEEHK: index() HE
FAFER I index () Ji¥ BT AR RAEEZART DA e o\ T i
s IR =T B TR RSN start 7 end SH & XFFHEIH:
FNAE (=] N
. # ARG SH
Str'lndeX(SUb[’ Start[’ end]]) phrase = "Python is great. Python is versatile."
position = phrase.index("Python", 10)
. b 2 print(position) # Hith: 17
o sub: %i‘ﬂé%‘?ﬁ’]?%ﬁ% | APy A
o start: mik, WRMEMHIE. phrase = "Python is great. Python is versatile."
\ % position = phrase.index("le", 10, 35) # ValueError
e end: ﬂlﬁy %E%?Egé%ﬂi{iﬁo position = phrase.index("le", 10, 36)
. Qe /~/)rl »
WRRENLTFH, index() BEFEEFHEPRiERy;, | PrcEesivion FH o J
HARIE], M H ValueError 5. AR LA REICHS: : . o e S e,
~ eI index() HiEEAF PR RNIAETE AN, THEAEHE T
REERAFLEMITE LT o

sentence = "Hello, world!"
position = sentence.index("world")
print (position) # Hiith: 7
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33. AT H AUH T 33. T H AUH T

3. FHEEM: replace() /53EH translate() &R
replace() HiEH FHFHE PREANTFHEBERA D AT translate() s MM T2 T — MR (translation table) ##ft
PR BRI AR SRR R . 1% BREE T LU str.maketrans() %Gl
str.replace(old, new, count) &, translate() B4 A SRBHIBIAT T BSHBRE . Jxi-2hie
TS B B B

Hrbold REBHMTF/7H, new 2 EHJEH T H,

count EAESH, FoRBEHAIRE. WMERALEE count , # QAR BT E T
. translation_table = str.maketrans("abc", "123", "d")
# N translatelfE
report = "The profit margin was low. The profit margin needs text = "abcdef"
< improvement." translated_text = text.translate(translation_table)
new_report = report.replace("profit margin", "revenue")
print (new_report) # Hi g
# i . The revenue was low. The revenue needs improvement. print("ﬁ% ﬁfijiz", text)
print ("FIIFE/ESCA ", translated_text)

R, replace() ik pnf Il
i) "profit margin" #i# A "revenue" , W T — MNHHIFEE .
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33. AT H AUH T 33. AT H AUH T

4. KNG

s B I /N B B AT LIS LR LR G B e, A capitalize() HiEH TR & KR MR HOVRS, Hibrht
#% upper() . lower() . capitalize() #swapcase() ., xtey  ¥#OvVNG, @HTHr@sa) 115 7 EHE 1L
EAEAR B SCARKE AR A H, JCH R ETR A5 bt . '

upper () JTiEM TR R TR RO RE Z:: t;!?e’?fi’zxi’rigﬂffii im0
print(capitalized_text) # fitli: Python programming

text = "python is fun"
upper_text = text.upper () Sy Sote — o s v P "2 o I
print Cupper_text) # Mitli: PYTHON IS FUN swapcase() 7R AT E R E PRI O NG, NE R
A YSPNEE

Lower () 75 7 T4 05 5 o (BT 7 BB R /N 5
text = "PyThOn PrOgRaMmInG"

swapped_text = text.swapcase()

text = "Hello, WORLD!" print(swapped_text) # fiilli: pYtHoN pRoGrAmMiNg
lower_text = text.lower()

print (lower_text) # Hitl: hello, world!
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33. i I P 7 33. R T T

5. ER=HFH Lstrip() TTZEHTERTAHEMAE AR, AR AZL:
EZERTF RS RE AR DEH =FE LRJ75E: strip()
c c 2 7y Y AN = A 2 S S b et text = " Python is great! "
ls\Ertp‘) jﬂ ‘rstryii) o IREETTVEI A T 25 BR AT ER Y i B S
— it ) 25 A5 B A P45 print (left_trimmed_text)
Strip() JiiHIT JBR H IF L RIS R #4ik: "Python is great!

o AN :
rstrip() HEEBRFRFELAMBZ AR, EMREFEAAL:

text = " Python is great! "
trimmed_text = text.strip() text = " Python is great! &
print (trimmed_text) right_trimmed_text = text.rstrip()
# Hth : "Python is great!" print (right_trimmed_text)
# it : " Python is great!"
>y 2o S N 23 i A A
WHIRA SN TR R R AN, Hakb 0
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33. R0 ik 33. FAFH I i
- w1 R FAFRPREFARE IR
6. T3
?f@‘% El,:] COUﬂt( ) ﬁﬁiﬂq ?ﬁrﬁ?‘é?&??%’f%ﬁ H *’ﬁiﬁt% EF[ & message = 'python is popular programming language'
BV, T EAERIE A T SRR R TS, LR print (message.count ('p'))  # fitfi: 4

B G TAT BT AT ER BRI

f£E LR H,  pt AT H HE IR T4k

string.count(substring, start=..., end=...) _ .
~f5 2: {£H start 1 end &

e substring: WikEZH, For o o , .
string = "Python is awesome, isn't it?
o start (Wik): fREMRMEILRG, BRIANTH NIk, substring = "if ,
) count = string.count(substring, 8, 25)
o end (M[iE): FREMRMLEREG, BINNFZRFERIKRE. print("The count is:", count) # #ith: 1
N . . . . . count = string.count(substring, 8, 26)
TR Bl — N, ROR TR AR E U B N IR kB G print("The count is:", count) # fiitl: 2
RARFE T 758, NEREO,
start #l end ¥ & X EFEFEYF. FERXA G, THENR GBI, BIRFI2545HK, Hik R4k

£ B/ G s
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33. FRFER I A 34. stringfiii

7. ERIERE Python#) string BLHERAL | — R FI FH T AL BE 5 B () %5 5 H R4
FREA LU Us TFRMIT71, IR T7 T 54 8 9 R HEAT IR B , IneEEE B RS RE, fiTE R
BARBHIGIUE, REA/RME ( True 2 False ). 1T R, BBAh,  string BHUSHEHE iU capwords() -
e translate() A%, RBELI TR, KAU0EDEE, Rl
22 8: LI TAY H AR AL IGIE 7T i : . .
EETE fd . (fR )
ik K R | it string Mg, WERM T LHE LTRSS, ATRKT
isalnum/() FIBT A7 R 2 R FEEET "Hellol23".isalnum() True f@%ﬂifﬁﬁo HT%—%%%T%%&%%ZK%%O
isalpha () o] e e P i B R e "Hello".isalpha () True
isdigit () FIRT AR RS R ST "12345" . isdigit () True import string
isdecimal () | FIBFFAFHRE S A AHTH | 1123450 isdecimal () True # Wit PTA N5
. ey N = — print ("/N5F Bk ") string.ascii_lowercase)
islower () HIF TR R4 h /NG b hello".islower () True # W T RS 70k
isupper () AW R R e KT 74 "HELLO" . isupper () True print (" K5 k", string.ascii_uppercase)
istitle() | HIBIFHHERSMAFAEFHAST) | "Hello World".istitle() | True # %rﬁ‘ﬁmﬁ);ﬁgéu (BEHERKEHNE)
. T S L fa) A (1 S S print ("PTAH T BE: ", string.ascii_letters)
tespace() | AR RARBAZATH tespace ) e print ("HFFHF ", string.digits) # MiHIET T
R R AT YR 2 S R e T, 5 W X | 4k # fi bR AT
e $ﬁﬁ}ﬁ:§*% E/JE }Eﬁﬁ,ﬁé,:k = gu\l#)(':':“l?i/]?%&l, AIEAS print ("#5AFFS ", string.punctuation)
& help BEE AT % ) HoAh & FH 745 5 715 V.

zjzhang (HZNU Python Basics 2025-09 153 /330 zjzhang (HZNU Python Basics 2025-09 154 /330
) g

35. FRER AT 35. RAIRTE
PythonH', HFIRF4F (special characters) J&#gHfLL
°A = A XU JE R R L= e o Sope J=
o jjTY:E%'fT% EF‘IEE%’T%FHIX—%TT’ ﬁ%ﬁg/fi 1 ?ﬁ{-]-1q. \n Fﬁ{&%'fﬂ‘% I:':Ij’aa‘)\—-/l\j?ﬁ,fj—o

F# U5 (escape character) Rl H i yE R ESEIIRT B ThEE. ¥ X

FRUARERHL () AR, JEIR—MFE TR, RER— MRS . \
o TLHIPython i H 5 4 A FHT R o (1RAS701) [ print (Hettoena? J
% 0: 6 ILHIPython’ SUF 1 BILE: 2. BIFRFF \t: HTHA—DIAKFHIRART
LR | &Y ‘ ik AR L]l [ print ("Hello\tWorld") }

A\ FURHFT print ("C:\\Users\\Path") #iilj b C:\Users\Path
\! LR print ('It\'s a test') il N It's a test 3. %gl% ' *uiﬂgl% "B %?f@%fﬁ%ﬁ%l%ﬁﬂ%l%ﬁﬁi ﬁﬂ%
\ " PYGIRES print ("She said, \"Hello\"") #illi’4 She said, "Hello" TEE T ‘?@éﬁ‘ﬁﬁ%’é@ﬂ@@l%, T EAd i PR o
\n Hify print ("Linel\nLinez") it AP{T: Linel Ml Line2
\E HilFRAF print ("a\tB") ¥iih A B il A—P7KFHIFRST) print('It\'s a beautiful day')
\b e print ("ABC\bD") Hitli ABD (HER C) print("He said, \"Python is awesome!\"")
\r [A] 4= print ("Hello\rWorld") #ith H world (GPREIENITTE I =)
\v L EHER | print ("A\vB") it A R B 4B TWIAT , B A I B 20T
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35. FRRFIF

35. FRRTFIF

4. RFMT \: H TR LR BT, YA AR
fEPythonHH & H% SUF1F o

print ("This is a backslash: \\")

5. EZEFRF \rFRMEAF \b: \r I TROGIRREEITE, \bUZIRIEST,
MERET— 515

# BN "Worldo"
# HioN "Hell World"

print ("Hello\rWorld")
print ("Hello\b World")

6. JRIAFATE r 2 R: AR ERERFMLIBIT, T LLEE
TR r B R, BRI N A

# MR P RF T RN A 515 745 8
print("He said, \"Python is fun!\"")
# fitt : He said, "Python is fun!"

# 3T EVAL & BRI 45 ER
print (r"C:\Users\username\Desktop")
# HiH : C:\Users\username\Desktop

# A FH AT R AN 1) R A A A
print ("Name:\tJohn\nAge:\t25")

# f
# Name: John
# Age: 25

print (r"C:\new_folder\test.txt")
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36. AT E AL

T A A — T B RE, Rl in
WA AR P IR B R FE R . Pythond it 1 2 Bk Ak 545 53 1)
ik, B B35 (%), str.format() 77k, KRN
MF Rk (F-strings ). (AU l)

1. BRSEAK

zjzhang (HZNU) Python Basics 2025-09

36. AT E AL

158 /330

2. str.format() &%

str.format() SIA 7 EMREK 7T R A AT e KSR
{3 MEREART, IR BSOS H8. Hln:

Python i - (1 745 B A% AL 3, A % S S 604 . Bildn.

name = "Alice"
age = 30

name = "Bob"
score = 95.5
message = "Student: {} | Score: {:.2f}".format(name, score)

print (message)

print("Hello, my name is %s and I am %d years old." J, (name, age))

FId, %s TonFRFE SR, %d BB ST, ZTEER
faivd, (PSR R IE R, S
# str.format() Al f-strings FriLL.
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{} SAiFFgE name B, 1 :.2f ¥ score HAALNEEHEM

(VRIS IR
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36. T A AR AL 36. AR AL

FEPython 7 AF e A AL T, th 5 i _E B8 |3 A2 A5 S MRS 5 { ) 7 22
i FHRT R B SO AR 7Rl s 1 An e SEBX — T g

3. FERFEERMK (f-strings)
# A3 ks Ak s i B

Python 3.6 31\ T FF-F ML, 1% f2 : Ui
BERVFEZR P EBERAREMRER, LAEEMEEHT . Flu. percent_string = "The success rate is %dkk." % value

print (percent_string)

e # A8 s bk 2 i BB O

name = "Eve PR

gpa = 3.8 name = "Alice
’ braces_string = "Hello, {{name}}! Your score is
= f"Student: GPA: 2" -

message uaen bl | {gpa ¥ — {score:.1f}.".format(score=95.5)

rint (message
print( ge) print(braces_string)

AZ & name Al gpa BN B FRH A, #Eﬁ&ﬁﬁ 1 iﬁtﬂ?ﬁtﬁ’g% 18 FH %K AV
{gpa:.2f} ¥4 gpa M MO /NI R FrfiF s AMUSCREAR o X H%d%%H I — %M T AIEEL, FW
BHifE, LRERAE RIERE A% T 7R - THAE

2. M FE ER{}: EfEHformat O J7iERT,
o B, {{name} V¥t N {name}, MASHANA
% AL LR
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36. T AR AL 36. T A AR AL

str.format() 7 VA AL B 2 5O K 7 2 50 e
KEFZH s IXFEAEACAE T INTE M. 5 dn.
Str'format() 7:7553}Ljﬁii{jﬁ%éﬁz%n?%’&%?%%ﬁﬂ%iﬁﬁ?ﬁ message = "Hello, {name}. You are {agel} years
%*%ﬁﬂﬁ, ﬁ(ﬁ?ﬁ%”?f@%%?ﬂﬁ%ﬁ%o — old.".format(name="Bob", age=30)

1. RIBSHK print (message)

e L I 607 4 name T age . FTLLSE % EIIME, (EAHA
, ZHBIINT HORFE T R R G R e . . A EE B

message = "Hello, {0}. You are {1} years old.".format("Alice", 25) AILLR S A M B SRR TS, AR,

print (message) o fln:

N — I . " o - message = "Hello, {0}. Your balance is
J:WEP’ {0} ﬂ] {1} ﬁj %U%m A-L'LCG 7H] 25 Fﬁj | 1i§§ﬁ° — {balance}.".format("David", balance=230.23)

print (message)
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37. TR R SR L E (T, %) 37. TR R SUR L E (T, %5)

fEAMIRARIE F HE AR EO (R AR ST, &5

R
(A1) [£i11] [align] [sign] [#] [0] [width] [,] [.precision] [type]
Python1, 5% £ ) i e AL Th RE Ak B 2 2% ) SCA i AR I T ‘
BARMTH, FLHRAES EHWEE, TETRA AN SH0E LT
i Str.forTiE() $2552ﬁ?$§-f£5tﬁng%;’ ;igjﬁﬁjiﬁ?PythonE@ “ o Fill: $55Cf FHZAZ M, Bl Lss
- e), T ’ . . .
AR T ST 5 s F BT o align: WHIXFIR, < TREMF, > RRfirF, ~m
) e e s J& X5
Python 6 RALIERIE 5 B —EB AN TR, R REERKL _ . o . . . .
FRR SRS L. TR str.format() W RFF% o sign: ATHMEMFSFTLHE, + RRIGARERIENS, - R
R R, 2k E TE SO 024
(f-strings ), WLHEARIEE, TUMHERIIERE . X157 ST S SR IS
N e o width: ¥EEit BN/

o precision : FITHEMHE B/ NEA B 745 R I BROR K
o type: EXHIERA, HlinEE (d). HFaf (). @t
(b, Nl (x) .
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37. TR S PN E (T, &%) 37. TR S P E (T, &%)
1. xt3FAEFE R G 3. SH4F0
B E FULL A align Ay ARG H 5247 B (R 56 AR 745 A1 T B MR T P M 1 s 2R R
- #2 B AR IERCF R LT VRO 4. B, 4R e —itt
et o) R, TG il J\HERISANHERIR, 44 eSS BRI BLAIRT4E (i1 ob
print (£"{text:~10}")  # JEHXIFF, FEE10 00 . Ox ). #iEH MtypeZH—iEiH, Hitn.

print (£"{text:*>10}") # HLXI5F, PfE10, H '+'HR

print (' {:#b}'.format(255)) # Hit: ob11111111
2. g—dﬁ%‘#_ﬂqﬂfg print ('{:#0}'.format (255)) # B . 00377

. w S e . e s PN rint ('{:#x}'.format(255)) # Hti: oz
sign SHH T4 F G B 55, HIEEAEEEE = Fk . P 17

bR CREO. R R, ERRTORES S, AAENTENEE T e DAkt
§8: B < 0, (0SB 5%, BN T2, QP80 TR AIETE R, DeSAemmR. S,

TSR AT A2 L O 35 LR AR s Tt s, WHRECFIORHECR R D R E IR, H 2 EMANE . Bl

print('{:05}"'.format (42)) # fth . 00042
print ('{:02x}'.format(255)) # fit: ff
print (' {:#012b}' .format(255)) # %it!: 0b0011111111

print("{:+} {:+}".format(58, -58)) # fHijli: +58 -58
print ("{:-} {:-}".format(58, -58)) # Hitl: 58 -58
print("{: } {: }".format(58, -58)) # fiti: 58 -58
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37. TR R SR L E (T, %) 37. TR R SUR L E (T, %5)

4. width&#
width S8 H T & L 7B /N 5. el s e B EE =6

HI A F BRIBUNF R R S —AIx5F . width fiE R Bl AT LS e AT, BRI T At . @I IEX B 2 BT
B EORFT T ARSI A ISR A5, T LA TR R4 17 4 o

width 28k XA " iwidth" . format(value)

K width — MM, FRBUNFRIER. B, LRI ‘ et 10y fomt oty ]
5 HH AT BN B B RO O 7

o go width ZH7E R IAFI ARG 2L, B, BAF R %

’ o SRR, AN

width ZHURE X5 et A<, =, A5 ( print("{:5d}".format (42)) ]
FRER T AR FRE A5

print("{:<10}".format ("Left"))
print("{:>10}".format ("Right"))
print("{:710}".format ("Center"))
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37. PR SRR E (T, k%) 37. PR SRR E (T, k%)
5. . 5%
TESH () FTRBCEIATA, DB, St 6. peocisionfs¥
SRR AR o SLAR R AR I TR WA TN . ot oo o ot
ARG - SRR T o et precision ST HIE A MR 15 HIRIE. HALATA N

7 R /N BT B A £ R B K A

— - : BRBMREEISE]: precision # T BRI s N AL EL,
oG, SESENTA BT, AN ER S . A spmpme R A, fl, LR — AT B B NS S AT

BUE M T84, BT LS E B SH:

number = 1234567890
print("{:,}".format (number))

| AU P IMA RS ER -8, W .2f . ZHrRRFHER

number = 1234567.89 print("Pi to two decimal places: {:.2f}".format(pi))

print("{:,.2f}".format (number))

] [ pi = 3.141592653589793

‘ \ - — BEAE, : L 2F SEVREL LA LA RN
EHLEI, L 2f SEUREBAN, TS S BMHR T TR

P ER SR, HIREE SR SR h IR, AR MO %

UK MR
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37. TR IR AL E (TR, 1%5)

37 PR IR RIRE (TR %%)

FrEERIREEIRE: EALBTATAR, precision ZHUH TR

T ONS i CRRILIE

text = "Python"
print("{:.3s}".format (text))

1. 3s BRI T 55 8 K N3 745
ZENE: LUK precision 5 H A& XAk ik i
. X555, Flan:

R, W%

num = 123.456789
print("{:8.3f}".format (num))

BEARRS A I R A =0, e 25 SRXT 55 31
N8I T B

zjzhang (HZNU)

7. type3#

type ZH H T8 € i AL A R R B 80 ds,  anse . 7% 2K
TR, LR AT

BB d o HEEg Sy . .

{ print ("{:d}".format (123)) # Hi: 123 ]

FREHEIN o BB O e N, BRAREE N AL
ANE B

[ print("{:.2f}".format (123.456789)) # fiiti: 123.46 J

Mt e Bt E: MHTHROIEIEGE, A5 e gk
5 E RRIEM. B

{ print("{:e}".format (1234567)) # HiHl: 1.234567e+06 J
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37. TR RS AL E (T R, 1%5)

EHEA

b . REAEHE Ay .

0 : REEEHU ALY )\t

x B3 X RSSO oNEE, x T,
s : KB N TR
BoE: %: KECTARLII00HF s E 0 H.

X NKRE,
FrrEERL:

print("{:x}".format (255))
print ("{:s}".format ("Hello"))
print("{:.2%}".format(0.25))

# il Hello
# it . 25.00

WA G type ZHCAMEARAS AL (WNBEEE . KB, wI LA
RiE S R G T ARRENLN s, i 558 K R
AR T A

38. IEMIEIE (H2-A%)

1ENZRIE L (Regular Expression, [i#K RegEx) & H T ULHE L
AERFRR TR P51 i SR e B, TR ERAA SN RE S & 2
B ILEHEAEFZRFE . Python MW EREL re $24t 155 KA EN
KixAXTae, HTPATHRAILECEAE, flnHER. BHRANSEFRE.

EHOIRAR, RAPAIR, 2 (.99 ) 4T 1 %
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<[> REE 7R
o 4 &Python i [ —Fh HARRE, EEEZA LT TE;

o HETHILEAN I, MAFAERERRHE, XEHAFEEEIITHE
INEE. R ISR
o HEHH , N, EBH. FRTERLE,
o BEELMESIEH, WIFE. W&HE. ZENWIRESE.
QIR EH WA EETE: RS {3 BEE RS, SR N
B set() %, XA RS TR M E T RNES.

1. FERARESENES: KITRIHELTE S NIFHIES 2 REEIH .

fruits = {"apple", "banana", "cherry"}
print (fruits) # fitl: {'apple’, 'banana’, 'cherry'}
EEARHTEE TR,

zjzhang (HZNU) Python Basics 2025-09

0. LA HIFALRAT

EEMERRIEOITIEL, THE. ZEMNFESE, KERME

A KSEI . X S HAE B A AR S R
IR RIEE L E . T X A R T AL A

1. #%& (Union)

FHEBRERBIFNNESTEAEERN TR TR | BEF

g%, union() i

177 /330

setl = {1, 2, 3}
set2 = {3, 4, 5}
print(setl | set2)
print(setl.union(set2))

# it {1, 2, 3, 4, 5}
# it {1, 2, 3, 4, 5}

IEHEAF | A7k union() ThREAEE, (H

2. £/ set() B¥BESE

A%?&N\Eﬂ'ﬁjTlﬁﬁXﬂ‘% (nFRBoTH) HHENEGHIEL.

A DL — LR RAE NS kit s set () BRECREBIESE S

numbers = set([1, 2, 3, 3, 4])
print (numbers) # Hii: {1, 2, 3, 4}

JIRFHIELME 3 ik, AR - NPREEHE - TTRMES.
EE: » BN {3 Bl A
i

empty_set = set()
print (empty_set) # #ith: set()

Python Basics 2025-09 178 /330

0. A HIFEAEAE
2. 3Z% (Intersection)
RETHANE SRR AL TR, ATLMEH & I8HAF
8¢ intersection() 77v%, Wity RIS SCFEFIRG X 2 AN E & 3T #0E

zjzhang (HZNU)

set1 = {1, 2, 3, 4}
set2 = {3, 4, 5, 6}
print(setl & set2) # Hit: {3, 4}

# Fi: {3, 4}

print(setl.intersection(set2))

3. =% (Difference)

E%T‘M’ELE*A%/\EPT?EE% MNESHARGFEMITTER . TR
ffiF - izE e difference() ik, ZEHEIEEL

setl = {1, 2, 3, 4}
set2 = {3, 4, 5}
print(setl - set2)
print(setl.difference(set2))

# i {1, 27
# Wil {1, 2}

180/330
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40. B A WIZEALRAE

41. AR M

4. XIFREE (Symmetric Difference)
IR EEEERBIWNMMESHAER R TR, 7JLMEH EBHERF
o, symmetric_difference() k.

setl = {1, 2, 3, 4}
set2 = {3, 4, 5, 6}
print(setl ~ set2) # fith: {1, 2, 5, 6}

print (setl.symmetric_difference(set2)) # fith: {1, 2, 5, 6}

ZEREEH T ERENN RS T EAERITR.
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41. AR M

2. update()

update() H¥EH THHAMAEAXN G (ndR. o, FHE)
PICEBMBI LY ATES . MRBIMK TREESTOAE, Witk
REeEMI—k, BRI 2.

# QN EKRETRHIES

fruits = {'apple', 'banana'}

# B X MEEFKRNFIER

new_fruits = ['cherry', 'date', 'apple']
# i update ) JTEKFKRBINBIES

fruits.update(new_fruits)

new_fruits ZIERHF I mEWA NS fruits &
apple FEMNINI 4 200K .

Gl N R
aF. HTRENRHERETR,

<> KEBRAE)

AT T 2PN B TR B ERVE BB, Xy VELE B T
HIRFRME S BEEsthAEE A .

1. add()

add() HiEK— AN mERmMEEEY, MR TRCEHFE, WA
BT, W7 &G RS A E R L BRI TT R .

my_set = {1, 2, 3}
my_set.add(4)

print(my_set) # fithi: {1, 2, 3, 4}

2025-09 182 /330
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41. AR M

2. remove() FA discard()

MESTGIE ERTGER. WRIZTTEEETEST, NP HER,
WHRITTEANFE, discard() ASHATEMEIE, remove() &5l

& KeyError %% .

# Bl —A
fruits = {'apple',

COKRATIIE S

'banana', 'cherry'}

# HERAFLEINIUER  'banana’
fruits.remove('banana')

# R ERAFAER TR
fruits.remove('orange')

'orange’
# 5| K KeyError 5

=3¢
aE)

# NHATIEMBRAE, UAREIRRH

fruits.discard('orange')

i discard() By 4, BEOyn] BLBE s EIEE R .
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41. AR M

41. AR M

3. pop()

pop() HEATFMNEESFHEBRIFRRE—AMEETLR. HTHEERE
TR, Tk pop() FHiESFEEMANITER. MREESANT,
WH pop() HiEKEIR KeyError FiH .

~

# QPN EKRBRNES

fruits = {'apple', 'banana', 'cherry'}

# i pop O TTERERIFIRIA—/MEREITR
removed_fruit = fruits.pop()
print (£" BB BRHIK R : {removed_fruit}")
print (F"FIRAFIKRES: {fruits}")

zjzhang (HZNU) Python Basics 2025-09

42 . frozenset5setf] [X 7l

set fil frozenset #@&HREFMETT « MHE— LKL S LAY,
{H set Z7[4Z1), M .

set : EEAEFENSEHNESHNER R A, HEIRELST
BB B E T R A AWM, set $RAL T RIEME.

frozenset : BT A, ERMAR, X[EE SR MERNT
B e A S T R

# il set

mutable_set = {1, 2, 3}
mutable_set.add(4)
print (mutable_set) # fitll: {1, 2, 3, 4}

# ffiH frozenset

immutable_frozenset = frozenset([1, 2, 3])

print (immutable_frozenset) # it : frozenset({1, 2, 3})

# BB frozensetid 2 5| KR

immutable_frozenset.add(4) # AttributeError: 'frozenset' object
— has no attribute 'add'

185 /330

4. issubset() #A issuperset()

issubset() fl issuperset() #HHTHE—NESGZEE NG
—NMEAMTFEIGESE:

setl = {1, 2}

set2 = {1, 2, 3}

print (setl.issubset(set2)) # ¥idi: True
print (set2.issuperset(setl)) # filll: True

FEHHE I eh, IXEETTVA AT A B PRl IR & Z AR Bl & R &R
5. clear()
clear() HiABETZHREGHFHIALR, HTEEEKS.

my_set = {1, 2, 3}
my_set.clear()

print (my_set) # fiili: set()

zjzhang (HZNU) Python Basics 2025-09

43. Gz 7 i

186 /330

2

&P T A7
#B & BNt (e . B8, o)., XSS
BLEERS TR . SRS AT HEE AR A . (AR ])

A DL AR R RGN e, RS {3 8l dict() %,
XN IEARRE NS 7 (8 s SCEE(E XY,  FEK EdE DL S A7 ik

1. FA®%EES {3

X AAG E SE  H B 1, BEEE XS B key :value ITE AN
g5, #AE BHE 590, 2 A8EX 2 R HIES 56

s ~

HIKE SR, A

student_info = {

'name': 'John Doe',
'age': 20,
'grade': 'A'

}
print(student_info)

zjzhang (HZNU) Python Basics 2025-09
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44, 7 YL AR R S i

2. £F dict() m#
dict() LT LRI 7, JEHIE &R A EHR L

afouR ()

~ H_'HEE_ — / % o N N . N =]
Bl s Al B, i, ﬁﬁa‘%‘,\m%%ﬁ’] AL EAWRDT A TS ([1) M
get() 7i%.
employee_data = dict([('name', 'Alice'), ('position', 'Manager')]) 1. EFAFFES ( [] ) e FEMTE. B TES e e, 1

print (enployee_data) L B S S R R T
M= KeyError 4. m~EltnT:

XA, dict() sl M &R Ex IR IR E—
ANt o XTI AT LR E WA S5 B 5

# 5L

% T OISR, T AR — A ISR my_dict = {'name': 'Alice', 'age': 25, 'city': 'New York'}
AR

# 5165 U5 A TR

print (my_dict['name']) # Hiti: Alice
inventory = {} print (my_dict['age']l)  # fiili: 25
inventory['apples'] = 50 L )
inventory['bananas'] = 30 o NI oy pbds ) ST \
ool T SRV T T AT — RN, TR AT L B 8

RPN
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42 73 5 3 - 7 44, I A SR
3. {£/ setdefault() 5%

2. £ get() 7% setdefault() HiEfE i R IG E IO, MR, R
get() iR —FE LA M AT RTEN AR, EAMITLGE A

[ 4R 7 R, 30 RO V48 T — AN BR U, o WUERARIEEBIME, SHEAEIFKIHAE BN None .

# M get O kiR FHITR # 1. BOFEREL
value = my_dict.get('name') person = {’namg’ s 'Alice', 'age': 25}
print(value) # fiithi: Alice # H 'age’ fREET T
age_value = person.setdefault('age')
# U7 [ ASA7AE ) print(age_value) # i . 25
value = my_dict.get('country', 'Not Found') # 2. WAFAERNTEL
print(value) # %itti: Not Found person = {'name': 'Alice'} - S
# B 'salary’ DFEE, HIINZE, [HNBIAE None

salary_value = person.setdefault('salary')

get() ﬁYiE‘]’ﬁt%Eﬂ:, i—ﬁ%ﬁ;ﬁﬁﬁﬁﬂ', ﬂui@@—ﬁ\ﬁﬁ)‘(g\] print(person) # it s {'name’: 'Alice’, 'salary': Nonel}

. S s . N = . _value = .setdefault('age', 30) # fliN— ¥ 'age’, HN
BRIME CBUAy None ), AT T 5174 o SETEALEERABAR Ree-tpie 7 pemaon setdefanin{ioee * “96
Eﬁﬁ%ﬁ@ﬁ/‘]?ﬂﬂﬁjﬁy‘jiﬁﬁo print (person) # #illi: {'name’': 'Alice’, 'salary': Nome, 'age':

— 30}
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44, ISR A 44, 7AW A

e (K f)
BN 5 TR R AEVE R B AT 30 ERRIE A

4. EFEENTIE o
‘ N o H update() J7i%.
o % , EBMAFED [1. REREE0TL, T .
PR ARAE LA BT B e B fh 2k 1) L ' ’
- IR B LA TR I SR ORI, B AT I
o I BT R, get() FHERBE®E, ©h E@ﬁ%iiﬁﬁmﬁy%mﬁ’]ﬁﬁ AT EPE’J%‘JT%OEMHE HIEIPAIIE]
A LT BAE, ReRMEEME R JR 5 A '
o setdefault() 7EEHT : # DU — IR
WER, EERAFER CHZhIEANAEX), V171K el = ellmematly Mbieel, Tezets 2l
TR RAE, DA AR« L
R=mr A8 HS, RERAAREIEEE RS, TR my_dict["city"] = "New York"
WP R AT BEE rint Gy dict)
# i {_"name’: 'Alice’, 'age': 25, 'city': 'New York'}

XAOTEE R EM, EHT R HITE L o
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44, ISR A 44, ISR A

UilE TGN E N 1))

2. ¥/ update() A%

update() J7iEF UL— RIS INBCE B 2 MREX . iZ5ERRZ 4
T LBy TEASH, REAN ISR 7,

MR- e R A WSEE 7 L FE:  del KT, pop() Jrik.
popitem() HvLLLK clear() ks
1. £/ del xi#F

N del T LU ELBEMI o (0 e AT 249 2 M A 1
my_dict.update({"country": "USA", "occupation": "Engineer"}) B, NS R 2 b ot I

print(my_dict)
# i {'name’: 'Alice', 'age': 25, 'city': 'New York',

— 'country': 'USA', 'occupation': 'Engineer'} .
# Bl — A
’ my_dict = {'a': 1, 'b': 2, 'c': 3}
update() J7VERIMLSAE T AT DAL E I 2 AN BE XS, 42 @A : ﬂlﬂﬂﬁﬁ%}i ’i’[.b.]
TSR, B, MR NIEEAETE, kSRR e mimy ity Bl T 1, rers 3
R, W HHE 2B ERT

& T S EMI R B T S AR, AT R
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4. T UL AR AE- PG N 44, 7AW A

2. €M pop() B

pop () F7VE T LAMIBR T iE B A BRI NS, 3k [ 4 M e 0B o
5 del KIEJEI’*JIE%: DOD() fmtﬁ,v\ﬁ—/l\%(ﬂ\ﬁ,

3. £/ popitem() 5%

popitem() FH T Mk /G — AN EXT (LIFOMY, BP
“IEEEH . WS

™ # B —
# (5] popO MIREE 'a’, FEFBIE Fes © tos 10, yrs 203
my_dict.pop('a') # HEEANLELE, WHH KeyError i - ' ’ ’

lal

T pep) Wi # MR R — R

del my_dict['a']l # #HEEAALE, M KeyErrors _ ' ’
# 1§ pop () Mgt g, &EIZRIIE key, value my_dict.popitem()
= 5 0 0 Y N - = A
value = my_dict.pop('a', None) # &HHALAIE, MR None orit(key, value) # WHl: y 20
A int (my_dict # i {'z': 10}
print(value) # i 1 print (my_dict) i) z

print(my_dict) # Hith: {'c’': 3}
R N2, popitem() £ KeyError 74,

pop () J5 VA A B AR IS ik 70 3% AL BSGalE B St 5 IR AR AT
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4. T UL FEAIRAE- PG N 44, ISR A
(EE o MM EVN )

4. 1FH clear() Bk

BT TR WREAEE L EA WA A TS ([] ) B

clear() HiESBEESFHAP WA LR, HAR 7).
IR {E AN update() J7iZ, .

Ifyaifc N iﬂlearo 1. EFRABHES([])EERE

i R BN M HIRECR, AT ULEEEE TS 9 B T
print(my_dict) # fili: {} WM. WRiZBEAFEAE, BAESEHIE:

clear () EH T HE - IXMERERITA FHITR M. ,

# QI
o del: E%%ﬂﬁ%*%%%{EXﬂ‘ ,fEIT%Z:ﬁEHj‘Eﬁ%g‘/I%%%ﬁfEO my{_digt;[f{#'ﬁlage': "Alice', 'age': 25, 'city': 'New York'}
2N A N E

o pOp() ¢ 7E 7 ELIR [l Hl M e (1 R AL G B B ()« A
o popiten() : MIBELE— A, & MIEFRMNTE. el oy ] — Uk

print(my_dict)

o clear(): ATFETEA T,

RMITEEE R R GG B SR A BN e X 1R A
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44, =7 SR FEA A S

7 2R3, BOE A copy () Jivk. = BAERFLL

2. 5 R & deepcopy() %, <[> REZRHI
update() 773l LRI BT sk I 2 MR AE X . BB A .
ERBHL, FAs Hrh et . RHOTERIE A - o > -
— VAR T 7 B R R T 2 R X P U copy () 7712 Python = Bt [ — /Py B, FET- Gk 5 st
~ i) o VRFE VALE ] 7 LA B ) A E X, (Bl ilp s
# W update() FVEEH T (N H R B HAR 7~ H ), XL 5 .

my_dict.update({'age': 35, 'city': 'Los Angeles'})

YN
print(my_dict) # /.IZ\'Jﬁ lldTJﬁﬂ . ) ,
# #itth: {'name': 'Alice’, 'age': 35, 'city': 'Los Angeles', original_dict = ‘H"a'/i‘ > "B"8 2y
< 'country': 'USA'} # R copy () JrikidATiREE N

c': [1, 2, 3]}

copied_dict = original_dict.copy()
print (copied_dict) # Hith: {'a’: 1, 'b': 2, 'c': [1, 2, 3]}

EXAMIFH, update() HEMMUER T A ‘ ’
(W1 age A1 city ), 0] CAAIHT EAERS o 127 VAR s e T RiE Tk AR, copy() TVERIE T — AN L. AEAE R b AR T
&, AL E Rt T E s . ARRH (AR /8 ER, JRIGTFIASZ R, HinH

zjzhang (HZNU) Python Basics 2025-09 202 /330
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3. {¥F deepcopy() R
2. £/ = RIFFF e o g g T O A % CEISEIRRE T, AT DL
FIHAS — A IR A BRI A LR EMEIA, TR F copy M deepcopy () F¥L. 7712 i 5 il Bt 4,
A RIS B . B AR A IS A fam :

# MM = BRAERF R 7 from copy import deepcopy
dict_a = {'name': 'Alice', 'age': 25}
et bl = dict a # QAT R0 T
original_dict = {'a': 1, 'b': [2, 3, 41}
cilas Pt = & # {EH] deepcopy () JTIEHEATIRE I
deep_copied_dict = deepcopy(original_dict)
print(dict_a) # it : {'name': 'Alice’, 'age': 30} # 1SRRI (4l
print(dict_b) # #itli: {'name’': 'Alice’, 'age': 30} deep_copied_dict['b'].append(5)
- . . _ print(original_dict) # it {'a’: 1, 'b': [2, 3, 4]}
TEIX M T H, d'LCt_b A d'l.Ct_a fa AR E B N AF R, et print(dees_copied_dict) # it {'a’: 1, 'b': [2, 3, 4, 5]}
hZ —R BT — A B, = BRI AE S 1E TR E ML RIS )
Ajz‘ Y \x4 A A P
oL . TESAMIIT A, B0 T I HUFR IR £ B 5 5 5 e 9 81
FKHNE, Kt deepcopy() &M T .
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46. JLA T AR AE 46. FLAl ¥ 3R AE

B 1 AR B RSN, TR 7 e A W B AT
BAE, BIASRECF S RE L R AT DA HARIE R T % . <> RAGRA)

1. SREVFHEKE: len()

3. SRENEAEHE. EsEEX: keys() . values() 1 items()

keys() J7ikiR a5 S BT B Y » AT LA AR
# QAT
my_dict = {'name': 'Alice', 'age': 25, 'city': 'New York'} # RECITA B
# RIS keys = my_dict.keys()
length = len(my_dict) print(list(keys)) # %itli: ['name’, 'age’, 'city']
print (length) # fiiti: 3

values() JHiEiREIFTAEKMMEXTR, 7 LLAAAEE N FIE

2. BkoaFlF: in #1 not in,

r # SRETE A
# AW R SEAE T 7 values = my_dict.values()
if 'nmame' in my_dict: print(list(values)) # Hitl: ['Alice’, 25, 'New York']

print ("f## 'name' fF{ETFHAH")
if 'email' not in my_dict:

print ("# 'email' AAEFETFHuHM)
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46. HAbH WERAE 47, I AT A A A A
format_map () 75V TR i o A0 B e 217 755 A o SO o
items() 73R (B4R R 0T (R0 RN 5. 73 3 1% 00 I PifF. X—Jriks format() JiEEML, {H format_map() E#E#H%—

ARG GEEOVTIO EASE, MAERPBARER x> o M5k
AEFRENSHEAFHFHRHAEFAEM. <> KRG

# SR REAA —
items = my_dict.items() # € Xy
for key, value in items: data = {'name': 'Alice', 'age': 30}

print (f"{key}: {valuel}")

# B # H format_map () JiiEdt Tk

# name: Alice print ('My name is {name} and I am {age} years
# age: 25 N old'.format_n}a‘p(da‘ca))n o

# city: New York # A format () JTIEMRELIRIERT #4317 48 AL

print('My name is {name} and I am {age} years old'.format (**data))

KETTIEAREA R T IR ER T, AL N
, MR 7B REE, FEIE T ARSI S A AT el b Y AW E LA
s SRINBHONFH R . a0 SR o R FEAS 5 A RF R )
#, format_map() Kt KeyError .
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48. JREFE 49. ZfHiEH]

RGP W o, 1L <> KRFBTHI
- Python it Re 2 €145 ° SRR R B T B A I I M, AR 5 2 P ) A ST,

PERE P AT A A Y - fEPythond, fHf if . elif fl else i&
PRSI PN, AT

if conditionil:
, v v # Lconditiont N Trueltf AT HIFLADHR
Conditional Transfer Terative elif condition2:
Statements Statements Statements # Hconditionl NFalseH condition2h Truelt $14T I B
else:
l A v # 2 IR N Falseltf $04T B4R AL B
1.if 1. break 1. for
2 if—else 2. continue 2. while
3. ifelif-else 3. pass o= R . N
4. nested if-else o -Lf l%@%ﬂﬁﬂﬁ@ﬁ@{tﬁ%ﬁ%%‘gﬁﬁ:
. o . . o elif iHAJFIHXS M AR B ZERTIER, AILLA 24, SR Z A
FERTIHRAC TS, £ FIE PR AR RIS, AR5 R L B AL ey

SSRGS, TR Bl AT A, . S .
I B eI TLLRET A IR A, Moozt © Clse ORI RIIUISGEATIE Y, WAt Attt &
P75 AR S 7 AL PRI E T
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49. ZkAFiEA] 49. ZAFiEA]
flan, AR ACHE AR 38 40 N 119 Zcan H AH B 1R Rl 2 5 2

FAFEAPATIRAZE T -

score = 85

if score >= 90:

grade = 'A'

elif score >= 80:
grade = 'B'

elif score >= 70:
grade = 'C'

elif score >= 60:
True True True True

grade = 'D'
else:
it-block eli-block1 elif-block2 else-block grade = 'F'

print (f"Your grade is: {grade}")

: fEMoRGI, FEFPARYE score MUME, MKUCHIBI A0, WiaRA
- ST IE AR . ) RS o IXFhKAFH

W S5 FE R AL SR SR i S U2 B
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49. ZfHiEH]

49. ZfHiEH]

7EPythonZR £ H, , MAEHAR g FEE 5+
WL IETE S BOoRE . 4t i A AU ARS A e, B
F&PythoniB L % 00 73 R HEPython B 5 IPEP 8 X% 6 , &
— R G R DU 24

PLR 7~ g7 1 Al 75 Python W4 FH 46 13t 5k e ARG B

if a==1:
print(a)
if b==2:
print(b)
print('end')

£ FiRARAG A, 1f Al else
o WRZEHA—FL, KIE IndentationError , HE/sgritttin.,

zjzhang (HZNU) 213 /330
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49. ZfHiEH]

XgiER) (R if-else i) MRAEFI I HALHIWT, SOEREF AT
AR EAIS . HEEATEIR AT

if condition:
# Hcondition Ny Truelt $HAT HIACHL B
else:

# YconditionNFalselt AT IS H

Blan, DL KRR\ 47 68 BT A2 75 B N

age = int (input ("TEHIALFES: "))

if age >= 18:
print ("EEEBEN. ")
else:

print ("IEARBE. ™)

kiR (R A 38R RIERE X EEAI, e BT
AR, HEAEELT

if condition:
# Ycondition N Truel AT IS B

Hrp, condition &2 —Mi/RFiEX. 24 condition A True K,
et AR HU AT, B, ARAD BB Bk
B0, DL ARRE AR P e N 1 5 ) W 1 fa vk

number = int(input ("IHHIA— DL "))

if number > O:
print ("IZEFRIEH. ")

Python Basics 2025-09 214 /330

49. ZfHiEH]

zjzhang (HZNU)

Zikina) (A1 if-elif-else iH6)) WRIEZ AR EE RN, *
SEREFFPAT IR MRS e . FHBEATER AT -

if conditionil:

# Hconditionl N Truelf H AT I/ CHS B
elif condition2:

# Yconditionl NFalseH. condition2h Truelf $AT FIAIEH
elif condition3:

# YETH 2 N False H condit1on3H Trueltt $14T 4/ CAL B
else:

# 2 LR AT N Falselt AT RIS ER

Hr, conditionl . condition2 . condition3 ZENA/RFIE
No FEFMEZE TIRIRFIB S, BATEHE AN True IR
g, RPN False , NIHAT else FHCIGER,

o

Python Basics 2025-09 216 /330
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50. B3R IER] 50. fEHiEA]

TSR IR s 5 PR REA RSN —, HTEEIITRER for R T W I %) (AR, Jodl. T84 s HAh Tt
mod, BRI EFEE %M. fEPythont, FEHPAIGIALE: MR HIEEARE R T
for TE¥ A1 while fE¥. for fEMH T (s F. Td. ¥
frE Ay my H AL i EFA for item in iterable:
FREREE) jzi}j%g?%;f%’ M while fEERN #tTMI‘E‘Jfgﬁ%ﬂ%
For Loop While Loop Hrr, item 2EHALE, ERKIEHIRI iterable F1HTF—

MuER. iterable B— AR, WK, . FHRH. £5.
F LA RES (range. zip. enumerate).

4$>£ <:> <=>ﬂ AR R LR R T AR For (RREBIFIT T 5
Yes T fruits = ['apple', 'banana', 'cherry']

for fruit in fruits:
print (fruit)

FERDLEIRAE T, TR T B B R AR, Wit E AL

Hgicsk. IXAGHES MRS RS UL E SR e R B A for 7 » FAEPRA R AT ED
WA A AR, AT AR e e A T A S8R AR ZARNE.
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50. fEHiE ) 50. fEHiE )
while 7B THESRE KA N ER, REPATRIGT. FEAEE: break i 1] Flcontinue i )

whil; ;}c:?;il};:m%l% ﬂﬁﬂ:é}]ﬁ*@‘*‘, break %D contj.nue l%ﬁ]ﬁﬁﬂ: - °
break i&f) T L BN & 1 YT 1EHR, y IREEPAT 5 B
Hr, condition &—/Mi/RFKiL. 4 condition A True i, continue 1%/?&”%? BT R
IEFRH S UG BALT: 24 condition  False B, BHFAIL, F2 = il
P SPAT fe BT break & f)id T 15 2 45 2 25 AR A A .
DL R 7B 7 1 el 4 ) while 7&3R 4T EN1 35K $ - (

# forfE¥ It breakz~ 1l
for number in range(1l, 11):

i=1

i e e if number == 5:
while i <= b5:
: . break
I?rint il) print (number)
i +=

. DL IR FR . 7E @wﬁﬁﬁﬁiﬁ@if%ﬁigﬁ%giﬁﬂmr%?Wi break i%
L, AR S L, RAE T AR BRI IE B 4 ’ 2k, JRt :
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50. B3R IER] 50. fEHiEA]

2. continue ERHIHE

# whilefGEHH [ break/ 1l Hﬂ? %ﬁﬁ%fﬁ[ﬁ/\]%U%,{ﬁﬁg’ li/fﬁo
i=1
while i <= 10: # forfah 1K) cont inuerntyl
if i == b: for number in range(l, 6):
break if number == 3:
print (i) continue
i+=1 print (number)

fEMoREIH, while JEAABIEINARE 1 MfH. =5 155 T50, FERETR IR, PRI AU 71205, 24 number 55F-30,

break iffI gl , FEMSLEIA L, continue iHAIHA, HRTIEARIARAE BB, » 1
AR BHEAT

zjzhang (HZNU Python Basics 2025-09 221 /330 zjzhang (HZNU Python Basics 2025-09 222 /330
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50. E¥iEA] 50. JEIRIEHR]
3.7 while True #0 break SEIN43FEBYTEIFIEH
i while True 5 break iEAJMHZE S, W LASZIUES 2 OG5

# whilefEM 8 continuernsfil #ill. while True GZE—ANEIRIEIA, M break i&a) H T 763 25 €
i=0 AT NG . X PG AE
whil: i=<15: —thj'ﬂﬁ);ﬁo
if i == 3: Bl FAPBMANEIE
prinfc:cg;l;:lnue DL R~ R 7 Wi fd ] while True #1 break i& )<<l /4
\ NEE, R P SN R0 EE 5
TSR, while fEFFHARE U M INBS. = L% T3mt, ([
continue i%’tﬂ%ﬂiﬁiji, EJEﬁ%W\TTEﬂEé’VE’ ET%J&)\—Fﬁﬁ\?EH:’ user_input = input ("IHFHIA—EL: ")

if user_input.isdigit():
number = int(user_input)

o

break ! continue iHC IR NEH, Hid KA print (£" AN : {number}")
FIRenS RIGHVE BRI ) 2 b S Bk break
else:

print ("FIATCR, WERA L M)
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50. B3R IER]

1. #xEforfEIf

PR EDRRAT
- while True: QIEE—ANEMIEHS, FREHRRAFHA. <[> KEBR G
- input() R REUH PRI, W42 &E user_input . Z & for 1 (BHRE for 163 HTFE— for fH¥ PR
. . o \ e = ARZA for fEHF, b .
- if user_tnput.isdigit() - WAM MANERARETRR.  scppsriodesbm 4o, SR S FRATE B L
- MREBHFFRH: HAGEE.
RO BT, IR {E 4 A5 R number .
VRPN A R Y
- {$i /] break BG4 ILIEF. # AT HOA AT B )
MR RERTFEE:
- TR PRATGR, EORE BTN 1t LiRSEiM R, 4Z for 1k 7 outer_sequence H ARSI
IR R R, ERFESEREILRR RN, EIEERIEY 2. M TAVEERNERENR, NE for BRI
AN Fi inner_sequence I L& . XRS5 R AT LY R HIZ BIX,
{E R .
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51. &
2. IREKATIEA
_ . REFAE R IR A (Bl if . elif =X else
w5l HERERIESR B HINE, RS BRI FIM AT GRASSEHAS B AT DU
R ARRR T AT 2 B for MFFER— 10 x ORI i LF, WAL if-else 5 if-elif-else Zif). ix
# I forfB3A T EN 9x 9313 r
for i in range(1, 10): # AMNEMEM, HHIFIERMITE, M1F)9 x = 10
for j in range(1, i + 1): # WEIEIN, FRHIEAT P25 T VEH y=56
print (£"{jrx{i}={i * j}", end="\t") #
— ATENETHIRIERB, JFH IR IT if x > 0:
print() # WATHEREHAT, HFNT AT if y > 0:
print ("x M y #ZIEE")
else:
print("x RIEH, H y AN2EH"
else:
print ("x AZIEH™)
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3. KB EIEAHIIRE 4. BN 5K FER

1E ;B , REIE , T LSBT 522 138 B4
R 1) LT 2
for i in range(3):
numbers = [1, 2, 3, 4, 5] for j in range(3):
if i == j:
for num in numbers: print(£"i A1 j #& {i3™)
if num % 2 == 0: else:
print (£"{num} Z{HE") print(£f"i = {i}, j = {j}"
else:
rint (£"{num} ZAH")
’ AR ST § G, B LR .

1E LR mmte, for fEH I h A, FEM 1f 54 &P R EE I, LIRS HThRe s oK B RS KR,
S Wi A A DA R 52 28 IR 25 75 5K

zjzhang (HZNU Python Basics 2025-09 229 /330 zjzhang (HZNU Python Basics 2025-09 230/330
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52. JLREE ] v A0 T8 ) A B £ 52. JLREE ] v A0 T8 ) A e 4

assert . pass. exec fl eval ZVUA & E )G F) 5 Python N &
PR, RIHTAER . XEIEAF N B R B AR ] TR s 2. pass i&f]
Bhffte, B CASRTHRED 0 R G PERTE M, A AR i B8 i = = A ah s

=N ELY o HEOH. S 4
assert IUEIMAESRME. pass AL M. exec il eval SLELBNZS e El?]?iéﬁ{mﬂiﬁﬁ ] - AERIR B B A EASUTAER
RIGHAT. <> KREDRAp] AT °

1. assert "LE’ET_I for item in range(5):

=) S A2 A g 02 A if item % 2 == O:
‘ assert.ﬁﬁ?ﬁﬁ}?tﬁ, ‘ ‘ ‘o élfji’f#jj F‘E'l.l.SG HT’ %I}??: pass # LififF, TER(E, TEF4ESEHIT
5| % AssertionError F4, FEMRAERACAD R EH A . else:
print(item)
x = 10
CLEEED 2 2 (o s GLERLE 19 [0 i, £ pass BN HALRF, 2 1tem AT, FEFAEAT
{EAT A

7 EIRRS S, R x AKT0, R L AssertionError ,
JF 7R TH E "% should be positive”
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52. JLREE ] v A0 18 ) A e 4

52. JLRESE ] v A0 T8 ) A e £

3. exec Ri#

exec BT 1AM ATPythonJiER). exec ;
FoAE ) H AT HATEE, A EITEE.
code = """
for i in range(5):

print (i)

exec(code)

E RGBS PAT FAF R R RS, fydioR4.

: BN » BIUNAE T
M BB R R E REEEE. exec KTLFAFHPAT 7T ER

FAAEATARS AR — B S TR BURBR SO B3 B
CEetnzs P8R sV 55D IAAS,  exec BSHIBATE,

KA ) 224U
2025-09

zjzhang (HZNU) Python Basics

53. fR KIS L X

G ENA R R OS, §E

» IR AP IR B AT4EdP Ay etk . </> (KA% R4

Z’fﬁﬁiﬁﬁﬁlﬂ, PRECE S B B E R F I GRBz —. BEEHE
RN E AR E o, TR .
Bln, HE—ADTETFE SNBSS WRAER R

AIRER 2 IG5 M R TSR 4

KR 3L

233 /330

# WESE— MR HTHAR
widthl = 5

heightl = 10

areal = widthl * heightl

# TSR AR TR
width2 = 3

height2 = 7

area2 = width2 * height2
# IHEE = ANEIR R AR

4. eval B

eval H TPATFAEE FRF i Hp i ARk AR, I
5 exec Anfd],
Eﬁﬂg’]’ﬁﬁ% ]

eval HREALEE AN RIAKARS, ANRE

AT

expression = "3 *x 4 + 5"
result = eval(expression)
print(result) # fi 17

FESRBF,  eval THEFAF & FRIREN, FFiRE

zjzhang (HZNU) Python Basics 2025-09

53. fR KIS L X

EIRRIEAAE B ER, i‘JJDTQETFXEF“
ATTEAL R SR DN

ZEH17,

234 /330

THEHE

def calculate_area(width, height):
return width * height

# 5 FH R T SR T AR

areal calculate_area(5, 10)
area? calculate_area(3, 7)
area3 calculate_area(6, 9)

H, R
R, IR T A S I AN 4

Python Basics 2025-09

THEHAR P A 5 calculate_area pRi%k
o XA T ARADIT
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54. B R E L5

54. B R E 5T

PRE e AER def kT, FEREREZATESHHSETIE.
, 1 return iEA)H TR [E 5%

BRI BN 3B ARG R

gs R, <[> KIBxRG
1. BHMEXSER
PRI B AS 5 SRR A

2. AR RBEIIFSHEESR
Python>( 2 M ¥t 7530, BN ESH. KB FSHNRE
T MESH (AN ASSH A7) IRISRE, I i

o

def add(a, b):
return a + b

def function_name(parameters):
# PUTHIARGEL

return result

result = add(3, 5)
print(result) # fith 8

T AL EZH, Python IESZRHMERIRH 724 (AN 5S84

FE5E PR A, def JR#EeAEA, HHBEFESBEENSESIE, o
LONBR B Z Bde e BOME . IR BIA S, LR . IR K%L
B IR A =GR, ATRMER return BRI THESE RIR

zjzhang (HZNU) Python Basics

54. B R E L5

3. B&RAR
TR A # FA B 2B K 7 5 B0 AT B B0H

T RIATERECR, XS -

def describe_pet(animal_type, pet_name):
print(£f"I have a {animal_type} named {pet_name}.")

(5 2518 I

describe_pet(animal_type="dog", pet_name="Buddy")

2025-09 237 /330 zjzhang (HZNU) Python Basics 2025-09

54. B LR E L5

238 /330

4. REMEAYEM
BT LUR B, return iBAJH TR EREME . WKL

o AR[BIAE R LA T R SR T

def multiply(a, b):
return a * b

print (multiply(4, b = 5)) # %l 20

print (multiply(a = 4, 5))

# BRSBTS S T

def multiply(a, b):
return a * b

result = multiply(4, 5)
print(result) # ¥ith 20

zjzhang (HZNU)

Python Basics
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54. B R E L5

5. —MEEIRHE XS ERRA
NHZ - MEEZNSHL REMEBURERASEI e B on i -

def calculate_area(length, width=1):
i FEE T ITHAR, SRS ECE BIME
return length * width

# RN EZ 3
areal = calculate_area(5, 3)
print(f"Area 1: {areall}") # Hifl Area 1: 15

# HHERASHL
area?2 = calculate_area(5)

print(f"Area 2: {area2}") # Hiifi Area 2: 5

fESRBIH, width SECHEBINE, BFILERA
calculate_area(5) Hf, width £BHIEEAE 1.
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54. B R E L5

def add(a, b):

mmnn

AR (5] P AN E AT

a (int): H—AINE.
b (int): H A%k

Y I
ant: PNEHIFT .

mnn

return a + b

£ BRI, PR add (SO 747 B R I A 1 s BRI ThRE
SRR [BME . IXAT BT FH P bRk 2217 o K 1) PSR A Y ik

zjzhang (HZNU) Python Basics 2025-09
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54. B R E 5T

6. SCHYF TR AR TR
A FFF R (docstring) FIRREGEME (function annotation) &
PR TR, SO FEREAT i, RElK
, TEREE R T .
SRS FRF R RAL T SRR e XN AR R, 8
fEA =855 """ """ B, O NETEH T, BT RO
FRHIE, J58n] 6 B ER R 5 .

A

zjzhang (HZNU) Python Basics

54. B LR E L5

2025-09 242 /330

PR BE M E Python 351 NIRRT, ek BUH 2 BONIR [BHME AN T6 2
&, EHE M TR ERNTELR
o BREIEM

def add(a: int, b:
return a + b

int) -> int:

FERE7R I, % add KIZ% a A1 b DAS R (B 35 1 Al 9 B8 4L
KA, ONBBAE SR 7 kTS HORR BHESR A A AR R .
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55. BRHIS K 55. BRHIIS K

<[> REDRPB
1. ERXSH5LHREH 2. BRIAE# (Default Arguments)
PR 5 AR FE RS RS TS 4 (formal RN SHE o WRERAHNBAE N
parameters) FISZFRZ%( (actual parameters). LSRG, BB R R E .
» FH T B N BB
° def greet(name, age=25):

print (f"Hello, {name}! You are {age} years old.")

def multiply(a, b):

" n LS W=
return o * b greet("Bob") # {fHENIME

greet("Alice", 30) # {fHIRMLAI(E

result = multiply(4, 7)

P GrERtIiE) o e A FERXANBIT A, age ZHA —ERIME 25 . WARLE T e& 20 i
AL age [fE, BRIME 25 Rl A
AR ESCRENT, .

FERREIR, a M b REXSH, 4 M 7 Z2ELBESH. WA
multiply(4, 7) mf, SZfpZ# 4 M 7 pLidss XS4 a M
b, BRHCREIEATHII 28

zjzhan HZNU Python Basics 2025-09 245 /330 zjzhang (HZNU Python Basics 2025-09 246 /330
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55. BREIZ K 55. BRHIZ K

3. XEHKZH (Arbitrary Arguments)
YA EE B ZEA LS, ATUEAAEK S, Pythonf

it 7 *args F **kwargs W07 2R AL BX P L o ’ -
~ > def display_info(**info):
*args A T1&iE € print (type(info))
- **kwargs HTA&3% A print(info)

for key, value in info.items():
print (£"{key}: {valuel}")

def sum_numbers (*numbers) :
print (type (numbers)) display_info(name="David", age=45, job="Engineer")
print (numbers)
total = sum(numbers)

print (£"Sum: {totall}") XA, ~""":l.l'\'FO %%T%/\?‘Q%?%ﬁ#%%ﬂ]ﬁﬁ%%#
A info, L@ 1tems() 5k [ g i — X S e

sum_numbers (1, 2, 3, 4) # [EAZNMIEZSH

XA, *numbers B2 T2 ML B SO TN —
A numbers 1, Z G sum() EEHEEATHIA.
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56. MR E SRR 56. MR E SRR

TEPythongm e, A MIME IR E VAR Ui RTEE, 58 - .
S B A A R RS A <f> fOR ] 2. /%= (Global Variables)

1. BB (Local Variables) LR R o FLAE P30T 5 B MR (
R (el Vel - Yo ARV AT LA B P RO B ] (ELE,
R R SR AR (IR T8 B |
4 pR A R 1, REARE A : PRZ IT45 , AT ER . Vg > =
éé@@éﬁﬂ%ﬁﬂﬁﬁﬁf F%HBEEE%ﬂQﬁJEg, E@§ﬁ$ﬂszuﬂqﬁ§ F%HB;EE%@&%%I %§NUPythoné?*%iiﬂljﬂ%ﬁE@E%ﬁﬂ%?;go
global_var = "I am a global variable"
def example_function():
local_var = "I am a local variable" def example_function():
print(local_var) print(global_var) # {EMRE AN 4 RS
example_function() o example_function()
print(local_var) # i\ FE7E R EIMI V) I a2 i print(global_var) # {ERRESIMIL A4 )RR &
Eir, local_var /27E % example_function H#E & £ Efid, global var Z7EEBAMEEE L4 RS, K

AR . (ERRELA ST EIZ AR =R, % IEH . A, H2allE R Esh % . 2 » rn e Ay o B
S IR example_function FANER R Al U5 0] iZ A8 &, HHEiH4 .
#viA) local_var B, Pythonifit NameError , #E/nKE ZA&H, % PLe_ PRI ES S AT ] 15 UL
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56. R E SRR 57. B EGifE

3. ERBABERERLE \ -
o vy Pythons2 —FZuiE S, BILEME VAR (O0P). ML

AR R ARAVAEAR I RIOE, B global KT st (pp) it pistaie. Jem oA I T IR A i1
FiZEE. B0, Python&fEREN AR —NMRIZWFETLE, MW 2 #EPythonth, BMIAGHE 0% ” (first-class objects). IED
AR R R ik, BT CMRSAREE (AR —RERAES . IREALRE, X

SHimap. filterZFmM R (RECGFEREME) M. </> KRS RG]
global_var = "I am a global variable" 1. gﬁéﬁ%&

def example function(): 2l bR B TR 7R A [R5 N T 2 2 77 AR A R fan H ELACA BIAE A I R 2

gigg:i_%gbilféaﬁwe beon modified” XM BRI PAT A T MRS, ASCRIMBIRE .

print(global_var)
def add(a, b):

example_function() return a + b
print(global_var) # fufr4 /s &EE SHIEL

o - FREGH add 7EARIRIETHIN & A1 b R, IR [ A 2
A, fEH global R 7 B global_var s RINTE KA N4 Ba+ b, HAEWHAIERIRE, ﬁh%—ﬁ\é@@ﬁo

o
AR ESATEM . Bk, REANEAISNEE global_var {HIIBIEH
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57. B EGifE

57. B GifE

2. lambdaZFRiAR
T E A mE, RS BRMAERERE . HEREAA:

lambda ZHFIFEK: KIERK ’

SHINERA LB EZANSE,
o lambdaZeik 20 T 75 E i R BUE AR IE R E LB &,
lambda B8 £ 13 FH 5 205 538 R HUH ]

# E X" lambdaFir X, KHINEN10
add_ten = lambda x: x + 10
print(add_ten(5)) # #iili: 15

bl LT —MambdaFRik I IR (E45 A 5 add_ten , %
— AN x, R x 10K 5. A add_ten(5) i, %t ~15.
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57. B EGifE

# By RPN TR

numbers = [1, 2, 3, 4, 5]

squared_numbers = map(lambda x: x**2, numbers)
print(list(squared_numbers)) # Fith: [1, 4, 9, 16, 25]

R BIH, map BRECKEE 44 e %L lambda x: x**2 N H T4
% numbers I ITER, . fHF 1ist Bk
HioNsRE, iR N [1, 4, 9, 16, 25] .

map Al ZAAERKT R, 0B

weights = [7, 9, 10, 5, 8, 4, 2, 1, 6, 3, 7, 9, 10, 5, 8, 4, 2]
ids = '110113198702121018"'
sum(map(lambda x,y:x*int(y),weights,ids)) # 169

- PythoniWE [ map . filter 1 reduce ef#umi 2 =iFhed
) S
(1) map &%
map B T-#48 E I R BUK A T A R A TR, IR
o] — A B A R B . HEVE N

[ map(function, iterable, ...)

- function : MHTFEAITCRIIEEL
- iterable : —/ERZNHTERXT A,
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57. B EGifE

(2) filter &%

filter RAH T RE A A R A HITTR,
, AREANEAES . HAREN:

filter (function, iterable)

- function: AT AT TR EERE W ERE, RIEIAHRRE,
- iterable: AJIERXT£.

# ik AR A AR A

numbers = [1, 2, 3, 4, 5, 6]

even_numbers = filter(lambda x: x % 2 == 0, numbers)
print(list(even_numbers)) # Hithi: [2, 4, 6]

£ Ffld, filter PRECKEE 2 K% lambda x: x % 2 == O T
515% numbers WA ICER, REMBEULER. .
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57. BB GfE 57. B A GnfE

(3) reduce F#

reduce @ﬁﬁﬁ?xﬁﬂ%’fﬁxﬂ‘%*‘E@fﬁ%lﬁﬁfj‘%ﬂ:\]ﬁéﬁz’ ﬁ@)’@{%ﬁ"]— from functools import reduce
MNTTERBRIEERY, FAESRE, B5 T Duardatiis 2R,

BB IR F A 0%, R, ¢EPython 341, # SRR BB
EE g numbers = [1, 2, 3, 4, 5]
o HAEVEN: product = reduce(lambda x, y: x * y, numbers)

print (product) # it 120

# YIIRE N2

product = reduce(lambda x, y: x * y, numbers,2)
print (product) # #iiti: 240

from functools import reduce
reduce(function, iterable[, initializer])

_ function: AT ERERMEMERL, BIFHASH. TEEBIT, reduce BMEUSIE # K4 lambda x, y: x * y &
- lterable : AIIEAAXR. WL T-51% numbers [76E, HEH BRI, BN 120 .

- initilalizer (Wli): WIgHMH, &ML, MEESANE TR BRI N2, RS H240.
HIE— A Ie AT BB
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58. 16 I BRi %L 58. 15 B 2L
<[> REZRGI
196 A — P E e B A B B R AR R I R T 186 /=1 PR B ) AN G )8 0 T P
» RIRT RO i 9 RS 4 /N AR ACL T T 3268 5 R 25 )
—K s A& A T BAUR T A def recursive_function(parameters):
o o R . " e N if base_case_condition: # S:ZEZ%(f
° ﬁiuagwilﬂ%ﬁ 1%[%\%‘ %\Y&ﬁﬁ?gi’;&?ﬂ\ f@ﬁ/—:—%llﬂ &, ’ :::uzzsga::?c;s:fzalue # ig%@éﬂﬁ
s DRLE A R 8 VA SR ARRE T v BH T else:
o ﬁiﬁr‘ﬂ&zﬁ_‘ ﬁ%l"ﬂ/‘%ﬁ return recursive_function(modified_parameters) # A

o Biltn, VAR AR R AR % U

WHEIFAT S, 4B He P A . % , RBIRER SO SR A P AT A

o WS ER WA WAEMIED (i —XMWwIF. FFME o Bzt REKMAE s 2 ) R R A% /N HonT B
Pl RANE G, @iLiBH, K] DLE AN SIF B iy, BIREIEI IR IR, WA RLEKM, BHs—HIHT,
X H 1 ki A . S T iR EAL i & (DFS) T ERE

T 3 e U SE BBYAFEH: ISR A

o [EIH#iB]RE. X BR AR B FEA A 2 [A] H 2R ) AL, 3 VA1 S B Rl Bk , ELEIERHLL AT
BRI B, R B R A RS A DL\ 2 ] R
S5, 30 U R E R B AT b Rk i ) ke ) A
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58. 1B TR

w1 HEM T

B afe st — A g I A, E SO
o 0!l=1
enl=nx(n-1)!, Efn>0

2 71 S T 3Fe o BRI AR 2 T

def factorial(m):
if n <= 1: # HEEEM
return 1
else: # HIHZM

return n * factorial(n - 1)

FEIRANSEI A
o ReALZMRE n<1H, RMF 1.

o BYFAKMRn > 1 Gitpi else ), LA MR, 4k8:it5Hn x
factorial(n — 1), ¥ BB/ 1.
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58. 1B TR

(EEBUVESE A b NS SR

Q EEFM: WiRREUE L T IEFIRIRL R, @ARTEIRE I, HL
A IALE I B, BRADFELE KA AT BE T B H

Q BITREAMAE: #IAS AR, &S A &K A A4
AR e . Rk, #IRREE KRS REGRE H . PythonZR A1 9
RIE AR, REHHS % RecursionError . A] L% EiE T
ERS EAABEIE MR B RIRE A,

QO ESHEMMEMML: KB HAEEMR SR RKEERTHHE,
e E AW AR B AN, AN eSS BT A (niE
it functools.lru_cache SEHl) KIRTFER ., XML ARIR A
1824t (Memoization), A8 FRAKES 8] & 42

Q FIEMMEEM: EREETT, SRR, HETEK
HIg I, AT RS BEARARAD B AT et . g 5 I AT U kAR, ik
B EM . ORI SEI T e
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2. FERHABELEKT
WAL 2 T — A B3 ) ] R
F(0)=0
F(1)=1
F(n)=F(n—1)+ F(n—2), Hf n>1
128 VA ST E VRS S B R AR U T

def fibonacci(n):

if n <= 0:
return O

elif n == 1:
return 1

else: # B

return fibonacci(n - 1) + fibonacci(n - 2)

BE&FMHRY n=0 FIRME 0, % n=1KiRH 1,
o JBYVAFMZn > 1K, RIFl fibonacci(n— 1) + fibonacci(n—2), &
L) /=272 GNP SIbSIY

zjzhang (HZNU)

open(file, mode='r', encoding=None)

Hrp,  file Z8ds € 2T F 4R,
g, EHEIUE 'utf-8",
AT A A A4

-t DUREHEAFTR SO CBRIAMED
‘W' KB ABAITIR M, ECF A, W
‘a' s DLBINEAITIT S, ks
Y+ RIRHT IR SO EAT
o+t RN S ST

58. 1B K%L

# FELR A

59. XTI 551

open() PREEIHT SCHEERIEE AL . ZBRBEFT I — A0, IF
, EVRINR

encoding Z ¥k E 4w
mode ZH45 & SCAFIFT AR H F Y

: CRLAE SCAR SO AT — 3t
). AFE FORECAM Cixt)o <f> KEGIRMG)
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59. XTI 551

59. XTI 551

PLR &AM open() BRSO A A )7~ Bil:

# I ezample. tzt HEATTHEHX
file = open('example.txt', 'r',
content = file.read()

print (content)

file.close()

encoding="'utf-8')

# EiRfRAE T, encoding='utf-8' ¥ E AL T s
PLUEBIEEEA A JEASCHFE (B, Frs ) et
file.close() HiEKMHSCHEX S, BAR G RIRFE PR A E 52 8 .

B i% example. txt ST BT

Pythone— A VI M= R A 18 5
B HA R TR SR K ThRE .

IBAT LIRS iy S A A A
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Python Basics

59. XTI 51

fEPythonZw A2, with iEAH T fIALxt BRI E B . 724
Hr, fEH with 1BGFTFF SO,
» DT R B8 R LR TS 32
AR AT B
CATR 7= ) J s 1 e A Y with 15 A s OO N 2

# T with {BRFFF M example. tot HEATELHL

with open('example.txt', 'r', encoding='utf-8') as file:
content = file.read()
print (content)

7E EIRRAS Y, with BRI 4 N example. txt 30, IF
o fE with fCHH N, A read() J5ikizhl
SN, T R G .

open() EEUETHI T HAA . AR R—ANT AR 7R -

# FIF A ezample. tot HHATH AN

file = open('example.txt', 'w', encoding='utf-8')
file.write('XE—HHIAR. )

file.close()

HAT AR JE, example. txt ST P 250 1 5
NN E. .
: R 'w RIS EERA NS, SREXHRER
NNz, R 'a' . file.close() J7VERRE AR
B, BERBIEE K.

2025-09 266 /330
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59. XTI 551

zjzhang (HZNU)

PATR 7R Bl & 7 1 A Y with 15 G4 8 5 NS A

# M with BRI

with open('example.txt', 'w', encoding='utf-8') as file:
file.write('IXAZZE—1T.\n")
file.write('IX/Z5 —1T.\n")
file.write('IX/&%H =17 .\n")
# LR WA file.close()
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60. BHUTIE 60. BHUTIE

A BT 3 read() . readline() . readlines() Al 2. readline() F%:
HPGAOUEN R . RETTEEAT ARG S, RFEERTEA) readline() J7idH FILlUC LR — 1T M2, .

TR R R AT B . <f> AR
1. read() F%:
read() i TR B A SN %S, 3 —
L B, (R read() TTAESE A S L . i P2 i GGt XS

with open('example.txt', 'r', encoding='utf-8') as file:
line = file.readline()

BRIV H readline() &<k IS —ITNE,

o

# YT example. tot BEAT1EHL while line: B -
with open('example.txt', 'r', encoding='utf-8') as file: print(line, end='') # end='' PiILEEAINHAT
content = file.read() line = file.readline()

print (content)

IBAT EIRACRS R 1B AT M S A
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60. BHUTIE 60. BHUTIE

4. BEIFERXHHR:

3. readlines() 733%: SR RA B 2 AT IEARHY
o XFNTVE .
readlines() HiEH T , HREAER
IR [H], o AR, H readlines() Af # FTHF LM ezample. tot EHEEA
ﬁEE%iﬁlﬁLﬁ?EEﬁﬁiiﬁ%s with open('example.txt', 'r', encoding='utf-8') as file:

for line in file:
print(line, end='"')

# YT example. tot FEHUITAAT
with open('example.txt', 'r', encoding='utf-8') as file: e L L e S .
lines = file.readlines() 1847 s AR 54T SO N 2%
for line in lines:
print(line, end='")

- FEEEEUCCAER, EEWUEH with A M ETFC. with &4
SEAT R AT L S ) 4 P 75 SIEARR AT TS 5 B 3RS, B OR BT IR B IE R R

- FEEHUEL B AEASCIFRF I SCA AR I, TR 46 2 a7 24,
i1 encoding="utf-8"' , DIWAIR R 4mbd EH .

zjzhang (HZNU Python Basics 2025-09 271 /330 zjzhang (HZNU Python Basics 2025-09 272 /330
) g



61. SEHUEE

61. SEHUEE

SCAF IR AU R AE 1 SO Al o B FH B
A

1. o WRBETAFTIF 3, SOl
£, RT3k

2. 'rb' (kIR @Eﬁb At i R 805 s3T5 A
MTFAESCASC, mE A, &

3. : L)ii%?‘iﬁﬂ%i#, AL AAEAE,
RV ELS IS

4. 'rb+' (ZHEHIEERID: Ak S 77 AT,
& T RS AR SO SFIIE L

zjzhang (HZNU) Python Basics 2025-09

61. SEHUE

"r+! BRI N S

- f# ]

AR 7RG T 0 B AN R SRS Py . A7
— 4 example. txt MISCASCHF, 2T

Python&—Ff 12 A8 I =y R dm A2
BHA A A A R ORI D RE

==
S

it

- A et R RO

with open('example.txt',
content = file.read()
print (content)

'r', encoding='utf-8') as file:

Eie]

- iR ' rb " AR BRSO

with open('example.txt', 'rb') as file:
content = file.read()

print (content.decode('utf-8"))
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62. 5ANITiE

AR B N 5T write() Fl writelines() o X PPk

with open('example.txt',
content = file.read()
print (content)
file.write('\nX /ZIB A . ")

'r+', encoding='utf-8') as file:

FREIEE A, BERASRERAE. <> RKEBRG)
1. write() Tk

write() HIEBFERFEBGA . FEFEENE, write() HiE

A BEIRINBATHE

o

- iR rb+ " AR E N R S

# 1T ezample. tzt HATE A

with open('example.txt', 'rb+') as file:
content = file.read()
print(content.decode('utf-8'))

file.write('\niX BN . '.encode('utf-8'))

with open('example.txt', 'w', encoding='utf-8') as file:
file.write(' l.ﬁ%?ﬁ TTVﬂf} \n')
ATHE.

file.write (' IX/&2f

AT ERARIB S, example.txt SCAEHIA A A:

& _ERIR A,
encoding="'utf-8' Z%i4&
JEASCHFFF I 25

E T RIS T, DUERAC IR

zjzhang (HZNU)
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with T&5) ) FH RSO AE AR 52 iR B 355,

XA
s
7~E

£
E S
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62. 5ANITVE

62. 5ANITiE

2. writelines() F73%:

writelines() HiEH THFHEINRBEANL. 5 write() i
ERML, writelines() A4 EH B INEATR,

# 1M ezample. tzt HEATHA

with open('example.txt', 'w', encoding='utf-8') as file:
lines = ["X2H TAR . \n', 'XEHE ATHAE \n',
o TREBZATNE.]
file.writelines(lines)

PAT EIRCAD S, example. txt LN BN

BRE AT
B AL —

XA ATNE.
XREZATHE.
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63. 5 AR

SRV AR AE T 3BT T SRR AR o & B
XEHE:

1 o LNENTTHITH LA, 3024

. . BRSO S

2 'a+' CEMEBER): SUBMAESHRITF I, BrfD
e, PSRBT R, BB R: E R ErE, WAl
S

3 . EOAAE, HaE
Rk R, . B, N6
WL

4. 'w' GEEHRIO: PEETAITI M, 3530 CAEE, TR
SHNE; XA, W,

3. print() R#:

print() REHAMUAHTEZRGGHBEER, BTHTHHNEEA
XA, iEE , AT LUK S e
BEIREETTE SN STBE L AEPN . (=

# FTIF A EAT BN AT:
with open('output.txt', 'w', encoding='utf-8') as f:

# ffH print O BRECK NS N

print("Hello, this is a sample text.", file=f)

print ("This text will be written to a file using the print
file=f)

— function.",

EfEAH print() BES A,
o WNFFEAAIRAT, ATIRE end B,
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63. 5 A

LR R T A P AR D 5 ARSI SO B A AE— A
45 example. txt HISCASCHE, HoyIME kAt T

Pythonje — M 2 F M= R iE1E 5 .
B HA R RIEEM R K ZhEE .

- A w RS AP

with open('example.txt', 'w', encoding='utf-8') as file:
file.write(' AN w BREAMH N, 1)

AT FRACHID S, example. txt MR & B A
( XRAHH v HERXBEAWFHHNE. ]
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63. 5 AR 63. 5 A

- A et AR A et R 1
LELL ?pen('elzxample:}:);t' , 1al ’A.,?n\c.(,)dil}gflgf_S') e mlle with open('example.txt', 'w+', encoding='utf-8') as file:
{ Eee (R 2 fem R o 1 J ‘ file.write('CRAE wr BIXEAMIH W%, )
AT LIRSS, example. txt FIA KA N: HAT FRICILE, example. txt KM ZA:
{ ol R LR ] [ BORAEFT we BTSN MOH % }
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63. SRR 64. SCfFEf1E
W e B2 SCRRB IR E 7 S WA B G RIAERt B . B LR
PR ER AN T SO E R R B, <f> RAG7RA

with open('example::txt' , 'at', enf:\oding='utf-8') as file: 1. 3T
file write (Ml Lfh ar BLURMIMAE. D AR B A2 R AR T4 00 T4 S R SO 2 ) e
o MXTERIEERIE, & T

AT ERREYE,  example. txt MNEA: FER FINLAS B R 5 A IR AR
BSRAEF w BERS B2 APk =k ject , HFELHUIT:
[ KR ar éﬁiﬁ_buﬁwﬁf ] B4 TAEE %N [home/user /project , HE&5MWIT

/home/user/project/

£ Eidorflrh,  with B 6 TR R SCIHEBRAE R B 3h < M,

— main.ipynb

encoding="utf-8"' Z#daE 17 XA MgIS T, CLIERIALEE A2 L— data/
jEASC||$fq‘E@W5§O L— example.txt
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64. AR

7 main.ipynb ', AT EE/212H example. txt :

with open('data/example.txt', 'r', encoding='utf-8') as file:
content = file.read()
print (content)

I, data/example. txt Bl YAHAERAE .

zjzhang (HZNU)
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64. AR

2. @EXTERER:

X R AT A
o LEXTERAR B O IR AR R SO L B, AN T
TAEH AR . ARG R R G [H]

IERS ARG B ] e 75 B 2
BT bk H G5, 40t #4250 E example. txt -

with open('/home/user/project/data/example.txt', 'r'
< encoding='utf-8') as file:

content = file.read()

print (content)

H

/home/user /project/data/example. txt Bl y4ixti&4i% .
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64. AR

IREVHEI TAEER: /] os #HK getewd () BRBGRE T TAF
BRI RS E R

import os

current_directory = os.getcwd()
print (" 4A7 LAEH%: {current_directory}") # 4l L{EH:
— /home/user/project

BT R R SRR AT ERIR : [ os.path Bk abspath() &

HUREAR XS AR e HONAE R %45 -

~

import os

relative_path = 'data/example.txt'
absolute_path = os.path.abspath(relative_path)
print (£"ZEXf%/2: {absolute_path}") # ZX|IK1%:
— /home/user/project/data/ezample. txt

zjzhang (HZNU)
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65. CHFENLIES

7E Python 41, seek() Al tell() HEHAT
, AT SEFLR SO I BENL L S 1E . seek() 7V TR0 -454t
FlfemiiE, tell() HIEHTIRECHR S I E,
o <[> REGRH]
~IX AR
&G — 1% N example.txt MISCAHE, WEMT:

Hello, this is a sample text file.
It contains multiple lines of text.
Each line serves as an example.

zjzhang (HZNU)
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65. SCAFRENLEES 65. JCAFRENLEES

fEM seek() #1 tell() HITXIHEIERIRHIKED:

# I ST IS R AE

file = open('example.txt', 'r+')

# OIS —17

first_line = file.readline()
print ("5 417 N%: {first_line.strip()}")

# SR AR BSOSk
file.seek(0)
print (£" AR OB E: {file.tell()}")

# SO IR SR P %

o T - n g 9 a . 1]
# BRSO e B nev_;ontent InserFed line at the beginning.\n
original_content = file.read()
file.seek(0)
file.write(new_content + original_content)

current_position = file.tell()
print (£" 47 CAF4REMLE . {current_position}")

RAD AT -

1. i/ with open('example.txt', 'r+') FIF3Cf4, L H
‘r+', FoRUEEEEAIT I U

2. i/ readline() J7iEEHIHFTEI U ZE—1T N A .

3. tell() J7iR3RBCHRISCAHREHIALE, FFHTEHIZALE .
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4. fif seek(0) HCAHRET RN BISCAFIT ), FFRAETREALE.
5. I LIEART AR . i,

65. JCAFRENLEES 65. JCAFRENLEES

# ol AR RER B SRR
file.seek(0, 2)
print (£" XXHHARE OB BRI E: {file.tell()}")

= k TYER, 3B A% wh \ : 0 KR
P fHH seek() Jjiklt, &8 ¥ whence [FEUE RIRM

file.write("\nAppended line at the end.") AR GRIMED, 1 RN UATME IR, 2 RN HEERE
- 5
f#izj.ﬂcii() SHEAEERT o 'r+' ), seek() M otell() MimEEEAINL
B .

6. i/ seek(0, 2) K XfHEHBAMBIIRE, 0 Konliiz
H, 2 RN REIFGTE.

7. AESCIERRIB I A

8. RHICft.
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67. AL RS

S5 (Exception) 4§ , S A RENLE 48 I 25 53 5 AL A0 E R B 3R, JRIA A
SRR LRI TUH SHE1T . 7 AL HIEFE T RE 8 L1%3%, HEPIBERET Bk 7 2 LR AR . SR LAR i DR o7 15 S
o <[> REDRPHY WAL 2 Y AL BRRR 7, AR R B L ) e it
‘ VAT /sl oR T i AR iR R
try:
numerétor =10 def function_a():
denominator = 0 function b()
result = numerator / denominator -
print(resu}t? def function_b():
except ZeroDivisionError: function c()
print ("EiiR: BRECARERNE. ") -
def function_c():
1E FR AR, . CHUT raise ValueError ("R T —/MEAEIR")
#| result = numerator / denominator i, HHT denominator & try:
%, 251k ZeroDivisionError F# . Bhiy, A&7 BkE: 2% R excef,‘f;ﬁﬁﬁ;j‘gr as o
i} , WHIRRERE “HhR: BREARENE.7. print (£"FHIREIHH: {e}")
X P75 .
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67. % ALHEHLA 68. Python( i L 54>

<[> KSR
575 A R o Pythonf&fit 13
* _EiR g, function c 58] . H BENNERFEIR, ATHIFMAESMHE RGO X5 R 4K
X YT b 2 oAb B R N AN
T function c WA A R, SRS E BaseException , FFIEMJERMMBIGE ), T K F R RAART R

PEATI ARG EE . DAF A — 22 LA Pyth RS -
ft) function_b . [FFfHh, function_b AR IZFH, =i 4kaft TR 2L At AR A

1. ZeroDivisionError
##] function_a . &%, REALH#%E] function_a KA, e B A ] .
- Fik bR LI 5] & .
BI try Be, fEMbAL, FFEUCALH) except TH)Ki# 3K ValueError =
W, B E IR, R AR R RN E B try:
result = 10 / 0O

except ZeroDivisionError:
print ("EiiR: BRECARERE. ")
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68. Python [t A & 7 & K

68. Python[f] A & 7 & K

2. ValueError

AR RIS I EE A GEN 5K .

try:
number = int("abc")
except ValueError:

print ("45i%: TR TR EHONERL. ™)

3. TypeError
1A B R BN T AN 2 2R 5 RN 5] K

try:
result = '2' + 2
except TypeError:

print ("FHiR: AR AT SEHHM. )
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68. Python ] N & 7

6. FileNotFoundError
4RI — DNAELE R SRR 5 %

try:
with open('nonexistent_file.txt', 'r') as file:
content = file.read()
except FileNotFoundError:

print ("E5iR: SCHERERE]. )

7. AttributeError
4Rl P R R R 31

try:
= (1,2,3)
t.pop()
except AttributeError:

print ("HiiR: XN REHIZBIEETTE. ™)
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4. IndexError

4% U7 7 PP 8 R ANMEAE IR BN 51 %

try:
numbers = [1, 2, 3]
print (numbers [5])
except IndexError:

print ("HHiR: RIIHEFIREE. ")

5. KeyError
HAE 7 IR ] — M AR RN 51

try:
data = {'name': 'Alice'}
print(data['age'])
except KeyError

print (&% BAFAET T )
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68. Python ] N & 7

8. ModuleNotFoundError
NIRRT BB R AR ANTE sys. path Hlt 5] &,

208 /330

try:
import nonexistent_module
except ModuleNotFoundError:

print ("HHiR: RS ARM. ")

TR IERA X e B R
F11L15H T8 WA Python P B 4 28 S H 8 X

zjzhang (HZNU) Python Basics 2025-09

» AT S ALK Pythonfe /7,
TRTES P IR TG DL D AR PP RENE DUHEM AL B IR AR 812 4T PR3O R

T
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69. S Ab T iE A1) 69. 7 AbFRiT A

1. raisei&f]
raise AT BRI RRH, DML FET R P AT
i e HAR B . WAL raise , A LLZEAC S R RS LK A AT 5
g , hE . .
FEPythonfRFf, FHHALEBLA o et RS, TR MR L AT A
s PR (1) 31 KI5

- raise iBA) RVFEREE KT » DU LE ARl 2 £ iR
B U R B IR T RR PR, R IR RS 25 FH N ) S Ab LS ‘ raise Exception("IXf&— /Nl Fl 53 4R (5 B J
- try Bt 5
- except BTk I AbHH R %Jgiﬁifi@/[%%lji*/l\ﬁﬁﬁ 1] Exception 7%, JFEMiT B e XA
RIH B
- ISR ’ (2) Bl R RO 3
- finally Bt ;

[ raise ValueError ("TCRLHIHIAM) }

HoRB1 5] &K —A> ValueError 7%, 8% H TR RNENRETIZE
HAE B BRI A FETEE A
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69. S Ab T iE A1) 69. 7t AbFRiT )

PUR s liss 1 il try/except i A A EFR T4 1% -

2. try/exceptiZf] f
. - e JOR o, def divide_numbers(a, b):
try/except EA H T HIRMAERE FETR T REREM R, try:
IRB PR RAE RIS, HLHE AL R result - a / b
return result
except ZeroDivisionError:
try: print ("fEiR: BREARENZF. M)
# W RET R S E AR return None

except R

# AbER R R A
# XA
numl = 10

s WS AKA R BRI T, i —
T2 P18 Wk A 381565 N2 ) except HPAT TR, output = divide_numbers(numl, num2)

if output is not None:
print (£"45: {output}")
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69. 7 A FIEHA) 69. 7 A IEHA)

4. finallyFf]

o\ Finally TAITREERERM, HEWIT,
else TRIXIAEITH except THIZJE, AL try HRFIKAEAT
S f= 3
#I%Hj‘j:j“l/ﬂ*o X o try:
file = open('example.txt', 'r')
try: content = file.read()
result = 10 / 2 except FileNotFoundError:
except ZeroDivisionError: print ("CHEAFRE]. )
print ("EREUCABENE . ") else:
else: print(content)
print (£"Z5 0% {resultl}") finally:
J file.close()
print ("XXfFE KA. ")
e ERARESH,  try DI PATRRIEERME, RIS, Ei

PAT else T4, HrthitH R, RS, try BT TR A . RS A
WEURTI, HUT else T41, $TEISCMEAZ.

o
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69. S Ab T iE A1) 69. 7t AbFRiT )

DA R R T W 7E A except Herfi
try/except {5 AT USSR AL BEFR B T AT AR RAEMO % . 24 3K TypeError Al ValueError 5

s Z IR N R,
def process_data(data):
° try:
1. FEB A except REIFHRZ MBS # R B e R
number = int(data)
Al LLFE—AS except it maHIs @ 2 DR RAL, X try B # Wﬂ@ﬂ%tﬁ
. JUNENN result = 10 number
H/‘]/ftﬁg 9 $%$4%#L1TLZ except ij"" except (ValueError, ZeroDivisionError) as e:
print (£" AL EREE I R A4 IR {e}")
try: else:
# DJE‘E%IEJEIH%E/‘J'ftﬁ% print(f"ét%r':ﬁ:: {result}")
except (TypeError, ValueError) as e: .
print (" 3EE R {e1n) S ‘
process_data("abc") # K5 K ValueError
process_data("0") # 45| K ZeroDivisionError
process_data("5") # 1EHAbPE
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FHE AL HEER) FHE AL EIER)
TR TN TypeError #1 ValueError X JHSIH] except Ht:

) def add_numbers(a, b):

2. £/ except RFHHRTFNZH T
. . # WRZH HAERA, BB Faunikia F ik

U . AT LA -

— TypeError

KA ST except B, # WRSHNT 0, RERNINNIE ValueError
if a < 0 or b < 0:
f raise ValueError ("ZHARERAME")
try: B result = a + b
# AJRE S| S H A

except TypeError as e:

print (£"BMEEIR: {e}")
except ValueError as e:

print (£"HUEER: {e}™)
else:

print (£"45 42 : {result}")

except TypeError as e:

print (£ "3k B TypeError: {e}")
except ValueError as e:

print (£"ffi3kF|ValueError: {e}")

# MHAAAAY

add_numbers(5, "10")  # W45l K TypeError
add_numbers (-3, 10) # %5l K% ValueError
add_numbers (5, 10) # IEH A
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A 3 E 4] 70. PythonfXA%ZH 23 (1) S A A &

<[> KAGR A

Python 1, fCASAH I EEAME S B FERER (Module). £ (Package)
M (Library). 1X =AMMUIBH LT IR T

7E F3RfUi T, add_numbers BBCEERESHIE, WERIA P (Library)
SBEIEH ValueError s &S HEALARILE, WI7E LBz Hslnikia — &1 (Package)
Hb il TypeError . i/l y TypeError 1 ValueError | I— init  .py
3L except A BIRIARIRL 54 ST RE AT | oy
| — f#&B2.py

L— {2 (Package)
— init .py
— 3. .py
L— 8R4 .py
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70. PythonfR A% ZH 21 ) 3 AR & 70. PythonfXR A% 2H 21 ) 3 AR &

FRE (Module) : BHLUZE— /NS Python & X ANERIFISCAE, 8@
= o MEHUBAE R AR R — 2, .
o Blin, flE—A%~ math_operations.py FIFEER, HEUIT: flan, A math (HCES LN BB, 47T lib-dynloadH) b
THESF AR .

# math_operations.py
import math

def add(a, b):
return a + b result = math.sqrt(16)

print(result) # #ith: 4.0
def subtract(a, b):

return - b e
s e f#F copy RaHuHE{T RS

FEHAREAS, FTLOEE import 15 A) N IZAH AL FH A i ek 4L

import copy

import math_operations 1= 1[1, 2, [3,4]1]
new_l = copy.deepcopy (1)

result = math_operations.add(5, 3)

print(result) # Hiit: 8
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70. PythonfR A% 2H 21 f) 3 AR & 70. PythonfR A% 2H 21 f) 3 AR &

8 (Package): W2 MuUEZ MR HS, HT

o 1E Python 3.3 ZHl, ®HZPLAEE D __init__.py Xft, .
, il collections fl, HAZLZHE/ER

PR RiZH &2 — M. 7E Python 3.3 &2 G HIAH,
Y N 5 ) 3 N . — IRAR SE2\y i > 3 j Al .
_init__.py XHAENTE, HEEDLASLEUNRERan TSR ATUERS SRR, fA:
/N ) ¢ 4t .
7@@0 WJZZD’ ﬁljﬁ I %jj mypackage E/J@” /n*@ﬁD‘F- from collections import Counter
mypackage/ # MH|R dataF TR AT IHEL
__init__.py data = ['apple', 'banana', 'apple', 'orange', 'banana', 'apple']
modulel.py counter = Counter(data)
module2.py

print (counter)
# Counter({'apple': 3, 'banana': 2, 'orange': 1})

FEHAMRIAS A, AT L N A R

from mypackage import modulel

2025-09 316 /330
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70. PythonfXA%ZH 23 (1) S AR &

71, FH I Pythonbr i FE A5 H

E (Library): JE2 , RALREE )
REBfR I T &, B, NumPy 22— MHTRZTERE, 52406
FIRRER, RN KA 2 4B AR RE R SRR, LA RERIEC 2. LA
TE— NI Python FER H k&5 M) 751 -

numpy /
_ init_ .py
core/
_ init__ .py
multiarray.py
umath.py
linalg/
_ init__ .py
lapack_lite.py
£ft/
_init_ .py

ZH R T » BAURAE TRETIRE, BN, core &
SR OBEHBRAE, 1inalg RMELMEAETIRE, T Fft ALPEPREEE
A4
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71. % FH ¥ Pythonbr i FE A5 H

(2) ZE Rt e Vi B N A BEHL AR L

317 /330

import random

# AR 1 B 10 Z [RIRIBENLEEL
random_integer = random.randint(1, 10)
print (random_integer)

(3) MIIRFBELILH TR

import random

# EXFNER

items = ['apple', 'banana', 'cherry']

# PENLERE— IR
random_item = random.choice(items)
print (random_item)

, 17
BT EFEHIThRE, W RE. RS H. MKIERE. BUEATHE%EL
NI . IR, HFRELTERS KEHEMACHE, BIATsZEl 8 41
hRe, MIMHRE IR ARFIEFE. <> KL R G

HE 1215 H T8 B Python bRt e o i) 6 A B Jz HLFE A 1
REAN N FH 5

random #RiR: random MIEHH FAERBENIEL SCREE AT
BENLECAE B, DL M2 BENLIE B T R TN RE -

(1) A% 0 B 1 Z (Al BEHLET m 5L

import random

# AL R
random_number = random.random()
print (random_number)

Python Basics 2025-09

72. MEPL) E LEE
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1. REBENXIRR:
H & R HA R &
o MEZAEH, WIRLE R, MRS, FHlan, flEd— 14
Ny string_utils.py HISCff, WAEWT:

# string_utils.py

def to_uppercase(s):
O K

return s.upper()

def count_vowels(s):
nn uéﬁi—l—#f{ﬁ:% WE%#ME/‘J%&% nwnn
vowels = 'aeiouAEIQU'
return sum(1l for char in s if char in vowels)
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72. MEPL) E LEE

72. FEPLU) E LEE

FEFHA Python Ay, mILUEIE import iH6) S AN HR I H]
LI EAE

import string_utils

text = "Hello World"
uppercase_text = string_utils.to_uppercase(text)
vowel_count = string utils.count_vowels(text)

print (uppercase_text) # fiili: HELLO WORLD
print (vowel_count) # #it: 3
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72. MR E L5
4. SABSRRPHIAR
SN BN R HLUCRS 2 e AT A B R PR DS B
(1) SAEAMER: FH import EH) S ABHE, il
o A g An 17 AU 1) i e B e A B . il

import math
print(math.pi) # fiith: 3.141592653589793

BT A A math B, Ui A AR &N math /EOVRTS .

(2) MERFENFERBHTE: HH from...import. .. iHH)
HESARRPHRFEN R, JEEMEHELAIK, TRERATS. Fa:
[ from math import pi I

print(pi) # fith: 3.141592653589793

AN pL, AREEA math Fibk.

zjzhang (HZNU) Python Basics 2025-09 323 /330

2. KBRS A FIAERE AL B AR S\ RO B
SEIE: R PEP 8 FUBIL, LA BRI AL H A M AN S 5
B, ST TR Rl L R T

FHEGIE : Python RREEIT sys.path IR 1 HFRIG R
ﬁ%o .[H./n

3. HERIIBEIRER

£ Python ZwfE, 1 RFLERAE) AR MIIRENS T RBOT K B R E .
AUMEFNER dir() A1 help() %, MK __doc__ &k, R
IRHUBER PR BRI AR 55 B

- dir() BREGREUEER R YERTVES IR ;

- fE R help() BREGRIUBHL. pREECEER TGS ;

- R __doc__ JEMEAE TR TAT R

zjzhang (HZNU) Python Basics
72. B E XS

(3) ASARE, HRSEHMIEEHR: ] as KETHNIAN
B BB eR HdiE e 44 - il
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import numpy as np
from string import capwords as cp

7 R numpy BLE AL N np
fEfe AR IBHE .

(4) NBHIERPSNIFERBHTE: i
H from...import... EAMERFERBEH SRS Fili:

capwords HEE M N cp »

from json import loads

data = '{"name": "Alice", "age": 25}'
obj = loads(data) # 4 JSONT-TFH fENT NPythonXt % (Uldict. listq)

77 A3 Loads e, I B 45 2 WA R AT S .
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73. HE=T 73. H=T

£ Python ZwAEHr, 28=77F R MM K& CIEMMALES, & 1. REIMAR pip -
FESEHLRE E W D R B o 7 58, BEILMIUE . IR L8 e W 4T B0 ' X '
RATAE Chttps://pypi.org/) b, JF&xE AT LA ERZH Python KAThRH, pip C&WE. AT LU LR dr &4

BEMT AN pip #HATZEEMNEM, WL FHE=7E, JTREREY & pip BHC®E:
B A S BB RS, WEBRIAIRE 7). <> ARIBR A

pip --version

WERAR %S pip, WLMER DAT a4 b7 223

python -m ensurepip --default-pip

N TR BT pip , VST BL N fr @i AT T+

python -m pip install --upgrade pip

2. REF=FE:

A pilp ZFE=TTFEAEFRIME. B, %3R4 A requests
fRPE, ATLABATA 2 pip install requests , M4 M PyPl T
2% requests M ATH M .

pip REMERE
plp REFHHNOEH TR, AT . i
pip, FILILA Python BF3| (PyPD) MREMRSIRERHE.
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73. HE=J 73. HE=T

3. FRE: 6. {5 M EINIME
WUR TR ETH R OB, AU a4
pip install -U requests

AT A4 requests PETHZR B HT AR .

4. ENELEE:

R TR E I O 2R E, WU a4

pip uninstall requests

o ATLMEH venv EHLO]EE RS
python -m venv myenv
» HAIRIN
H B S A
7. (£ requirements.txt EIF{K#:
B N AW HIT Y, BH 24 requirements. txt CAFkidxIiH
sl - L ORI . T DU BT i 4 A B
5. FIH B RRMEE: pip freeze > requirements.txt
Mz 2L \ii}: H—»}[ 3 s L\ Y /4:
=t IS S S R A R e 4 ¥ M ATER e A R 5 S A requirements. txt .

Plp tist FERTIRIPRBER, T DGR BA T i AR 20 P 2B T AT M
S & 2 s CRB PR IR M RAS pip install -r requirements.txt
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73. =

TR =7 ) E R R A

o Python 8% 35| (PyPD): PyPI RENME =7 HIHFCE, 4t
Hd 50 734> Python A, i KRG 70 A 21 WA 28 I 567 254 45Uk

o GitHub: fE ATk E T4, GitHub 04 T AR
Python T3 F ATEE . FF A2 T LU 2552 hRE IEE, I 85 B SLIBA L. THE END
SRR L.
e Awesome Python 3l%z: X& — Nl X 4 MG E Python FEAN

TEMIAIR, T AR SR, T 5 b 5 i

Sy
o B AN XiLIE: Python HIE 7 XRIAI#L X 185 (W, Stack

Overflow) HIEZEIUE =77 el BN B B4, T4 L, FFk

T LB HE AR EE - (2 ) LA A TF o I 275 5.
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