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3.1 FIJAZBE—: Python HIZHIEZH 1

Learn Python The Hard Way /& —4 Python %] & ¥ . R2 AR XA B

BMNITERGE R AR . XARCEA h SCHEL A, & ALF %A PLE U5 A
https://www.bookstack.cn/read/LearnPython3TheHardWay/spilt.1.learn-py3.md
AR

3.2 ¥IJAZA: Bilibili £ Python HIAFIEIE
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WAEAHT? ANRRSNE? T T2THE
L*) =) . 0320718

(6277 (21148

R BEHCREFHELSEFEE? 2043 s FT—iEpython Bl
BiEBEMPythoniRig, 3/\ET...
() MRARIKI0F - 2021-10-23 P [fEI&E - 2021-2-18

K 2: —¥6 bilibili _E 45 %% Python URFE.


https://www.bookstack.cn/read/LearnPython3TheHardWay/spilt.1.learn-py3.md

>1E

I I ol 2 |57 2] 55045 S VERSION 2024/11/02.15:00 > <

3.3 FIJAAEZ=: MOOC(HiE) EH&%ZE Python iEi2

MOOC (i) FHEEER 2R . &QJTU L ViAhttps://wuw.mooc . org/ R F| 4=k
AT IR Python BREE, WK
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CS50's Introduction to Python Basics for Data Introduction to Computer
Programming with Python Science Science and
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'Wg "7 Linear Algebra with Python

Theory and Applications

Lineaf Textbook | © 2023

Algebra
with Python

@ spinger

Overview

Authors: Makoto Tsukada, Yuji Kobayashi, Hiroshi Kaneko , Sin-Ei Takahasi , Kiyoshi Shirayanagi,
Masato Noguchi

Kl 4: Springer Nature [ —AKFH Python &b 2 ACH R &K Lk 15 $Ehttps: //1ink.
springer.com/book/10.1007/978-981-99-2951-1,
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4 %3]

fEix 5, A2 ST T Python KM A Fh A AR5, W ERBERA TR0 2R —
5T 45T


https://www.mooc.org/
https://link.springer.com/book/10.1007/978-981-99-2951-1
https://link.springer.com/book/10.1007/978-981-99-2951-1
https://pythonnumericalmethods.studentorg.berkeley.edu/notebooks/Index.html
https://pythonnumericalmethods.studentorg.berkeley.edu/notebooks/Index.html

<0

ol 2 |57 2] 55045 S VERSION 2024/11/02.15:00 > <

PYTHON

PROGRAMMING
AND NUMERICAL
METHODS

A GUIDE FOR ENGINEERS
AND SCIENTISTS

Qingkai Kong
Timmy Siauw
Alexandre Bayen

5: AH AR FI IR T 5EPython Programming And Numerical Methods: A Guide For Engineers
And Scientists.

4.1 EEYT Python IfE

WRIRCALR B L 7 H O Python g (41 VSCode. PyCharm. Atom. Spyder %), i
A ABEIE A . 558, AESF M AELE Python % i 43
https://www.programiz.com/python-programming/online-compiler/
s BRI BE R T — AN T, B Programiz-Python Ftif . FHH_EA A ANAE L. AILRE N
MTHAN: ARAT A Python UM%, Aumf e D Tt SaUdisirEE. B8RS, I
Bl e AR R RN B AT Programiz-Python #EAT U -

Rogramiz
Python Online Compiler

main.py
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4.2 FEFEHIN

FATVEAE ] numpy FEAEABTATRIZE TR . By LA, FETTAGEAT AR AT A 2 1, BAT 7 228 numpy
RS NBIBATRI TSRS R FrEL, BA TG ZAE 22 M N B AN BUR A2

import numpy as np

2 print (np)

FATTLLEE SERMAEOA LANER Run RELUSITRED. 1217/5, FRATAT DA M
HEFILIMER

<module 'numpy' from '/usr/local/lib/python3.11/site-packages/numpy/__init__.py'>

XU numpy S IER SN EE, BRAVEH T print (BRI “FTER”) drd Rkt & DO EiE

B BN ZJEH R E A XA 2 R EZRATRIT AR
m?mmw$E%W&MWmﬁﬁ.ﬁﬂﬁiﬁ T T np. FATEE T ok L@ np v

AR numpy FEFRETA ThAE. than, FATERIN G O s:snin F 5.

A = np.array([

[1, 2, 31,

[4, 5, 6],

[7, 8, 91,
(-1, 0,-2]

1)

8 E = np.array ([

[1, o, o],

[o, 1, o1,

[0, o, 11
D

B = np.array ([
(-1, o, 3, 21,
[0, 4, 5, -2]

7 1)

9 C = np.array ([

[+, 2, -1, -31,
(-2, 3, -6, -1]

22 1)

print (A)

25 print (E)
5 print (B)
27 print (C)

Al Run #1705 J5 AT 0] UG BFRATT A € ST IUANERE A E, B, Co EITa A2 —1 4% 3
PIFERE, 3 BB kB RERIAS 2 x 4 [IFERE.
FH, AT e AT E M R R,

a = np.array ([
[21,
[o7,
[1]

iD)

7 b = np.array ([

[-2, -1, 0, 3]
D

print (a)

2 print(b)

[, 24T ACRSJE AT LS B BATE LT —A> 3 4ERIF AR AT—> 4 4ERIAT A&

4.3 BE

FE RSN 5E AP HERE I JE A L, XPHERE RIS HA R R . X — AT AT A numpy RBEAT
FEAR R R SR A
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FERERIRCE  BATAT LM +— SR PAT AR B e, L.

1 P=B+C
2 print (P)

1 Q=B -C
2 print(Q)

BTG, BATRE BIFATRIYTHE 7AERE B MRERE C B, B anREA A

1 P=B+ A
2 print (P)
3Q =B - A
print (Q)

IBAT JE BA TR A B g AR, BRATIES R R SR AR R 8. R A ek R PN HE RS
NRIZHERE, (HAERE A D9 4 x 3 BIFERE, HFE B 9 2 x 4 BU3ERE, E1A R B #ut ok gt iniis
H

AP, SR REAT DUEE — HAREE, .

1 D=-B

FERERBSR  HERERECRE A SR .

1 k=0.5

2 F =k *x A

3 print (F)
ARXBARES, BATE G X T A k=05, RERINUE T o584 A ek, 8, F
HEBEN, RMNATFERSERFS «, H27E Python B, FATLAVA «. X F R A
E o, BFTEGRRRETHHEEREOR, CRARM 408 kA R,

2R, JATAT LA E RIS AR R AR AN 2 U HCR R, -
1 F=20.5 %A
2 print (F)

IBAT Ja BATR] LU A4S B AH [F] o 45
ErERFeE  RATELMEN @ BRI EAERMRSRE, .

1 G=AQE
2 R=B @A
3 print(G)
print (R)

BT A 4 x 3 MR, B2 3 Brafatile, B2 2x4 ik, R e m iRk H
IFRNRESR, BIHT—NEFE I SIECL ST 5 — NEFE AT H, kel LosAT. TRl BLE 2
THEAR . FFHFEREERER, TATAGER @, BN, Python K JEAFFEIVRZ B 7EHEATH [ 1 3
FiB5.

AIRARZ T SEANH R SRR ZOR R 0L, IRR A BIREHE R .

FEMEREEE  ERERFEETELE T BiesE.

1 AT = A.T
2 BT = B.T
3 print (AT)
print (BT)

HAVE R, BAVHHE TR A, B MEE, JPRElIaam AT M BT. FATIAE AT UKk i
(BA)T=ATB":

1 Y= (B @A).T

2 U = AT @ BT

3 print(Y)

4 print (U)

FTUER], ERibdrmd CAERK Y MU ER.
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FFERITHI  numpy HEiHERFEITHIAN R EUE np.linalg.det. [FZATHRMTELAFEA deter-
minant. X BAH T ERET=ANFEF det AREAT S . W

dl = np.linalg.det (E)

2 print(d1)

AT R 1 FORAIERE AT SIS T 1. B4, WeREATAT I N i2H

d2 = np.linalg.det(A)

AR, BOVIERE A HBAARITEE, St EdA 7oA. HEWRIHE

d3 = np.linalg.det(A @ A.T)

2 print(d3)

AT R R — AR, B AQAT &2—1 4 kg, (FAEATHI.

WRERE FRATAT LME A np.linalg.inv BREOR SRR FE IS AERE .

A1l = np.array ([

(1, 2, -11,
(3, 3, 41,
[-2, 5, 1]

5 1)

S

o

5 invAl = np.linalg.inv (A1)

print (invAl)

BA TR AT R E A1 P RERE.
FERERIFE AT PUME A np.linalg.matrix rank RECRFEMFERIR. HL:

Bl = np.array ([
4, 1, 2, -1],
, 3, 3, 4],
, 5, 1, o],
, 1, 1, 2]

[
[
[
[

D)

r = np.linalg.matrix_rank(B1)
print (r)

PATRETH S AZ IR R 4.

ZMAIRAKEE AT LUEL np.linalg.solve BREUK K FLE M TR Ax=b. b

A = np.array ([
[4, 3, 1, 2, -11,
[-1, 3, 0, 3, 4],
[-2, 5, 1, 1, 0],
[-3, 1, 1, 2, 2],
[1, 2, 2, -1, -1]
i)
b = np.array ([
[11,
[21,
[31,
[-11,
[o]l
1

x = np.linalg.solve(A, b)

; print (x)

R, BATRAE T — Aok iRd
4$1+3$2+J}3+2J}4—1‘5 =1
—x1 + 3% + 3x4 + 4x5 = 2
72.’L‘1+5.'I,'2+.’L'3+.’E4:3 s
*3.’1)1 + T2 + ZT3 + 2.’E4 + 2.’E5 = *1

T1+ 2209+ 203 — x4 — x5 =0

%, np.linalg.solve B%UR BERME RBUGERE A N7 R4 . toi, ZORFERE A wg, B
BRI T E R4
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