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Abstract

In order to solve the problems existing in the current linear algebra course such as abstract concept,
complicated calculation, too much emphasis on theory and lack of connection with professional
practice, the reform of integrated teaching of linear algebra and Python is carried out. It seeks to
satisfy the need for developing innovative talents against the backdrop of artificial intelligence
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progress and modern engineering education. Through the restructuring of teaching content, inno-
vation of teaching methods, design of typical cases and improvement of the evaluation system, with
the aid of NumPy, Matplotlib and other tools, a three-level integrated teaching system of “theoretical
explanation - code implementation - engineering application” is established, making it possible to
visualize abstract ideas, simplify difficult computations, and put professional topics into context.
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1. 518

TENTRRE, REE, MLa SRR CELRNE RZT, ERECETRIHEN. BTER.
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FEARFE NumPy 3R 1T = R BB B RE 77, AT DA B 9 B8 2% 1 % 1) @K 4T 55, Matplotlib 22/
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VRUEE @, HUMS H RS, (FRedlim &4, FEFETRyk, ZRMML25Eih S A s &R s E B
MEMG, EEM G SAS “af W7, “alfl” 7 H “alHRlE” , FEREAS R T] E R IR BRI e, R
K, B, SRR B I 4R S 5 . AT ZCE A R S N B EIE,  R H k/NAT
TER M, Mt A A IR TR D4R, B A R NE AR R AR B LA 2 SR H R i
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2R, Python & NTZRE, HAEHT, HLEE ) DR HE ML G s b i BT R T A, X [FE2E4
H 5 B2y =) R & JE S35k, 46 Python IR IERBLE &, FFIRMUNERZ: T A, BRANE T
RS, BTSN CFHeE ER BT, AR RS RS, AR, HE
A, BRI ESR RG], 1A R BB N AN, TG “ B @i - AUk
1T - G500 7 B e B TR e, X REM B R BE AL AL URAR ) S A e, SR B kb 35 4 77,
PIgak i «“ PLER A, DU BRSE” FIECER 1.

4 BEBEHREL:
4.1. LHEFNRSEH

U St X A AR R SR T LB 2025 it EAL M TRE B AR, It 72 Ao #EERAN
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Table 1. Seven kinds of specific medicine ingredients

= L7 MRS

2 158y 2 5 3 SRS 4 SRS S SRME 6 SRR T SRR

1 10 2 14 12 20 38 100
2 12 0 12 25 35 60 55
3 5 3 11 0 5 14 0
4 7 9 25 5 15 47 35
5 0 1 2 25 5 33 6
6 25 5 35 5 35 55 50
7 9 4 17 25 2 39 25
8 6 5 16 10 10 35 10
9 8 2 12 0 0 6 20

U EMRULT R 3 5 M1 6 5 4F A2 e H AR R R ? WiR ALK 7 LG e
S R =R T W S e =R 2 o WAk 2.

Table 2. Ingredients of the three new drugs

= 2. 3 MEAR Y

Hi2l 154 25 35
1 40 162 88
2 62 141 67
3 14 27 8
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4 44 102 51
5 53 60 7
6 50 155 80
7 71 118 38
8 41 68 21
9 14 52 30
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Table 3. Relationship between Alloy strength and Carbon content
#3 ALBESHREENXR

REE 0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18
Ge g 42.0 415 45.0 455 45.0 475 49.0 55.0 50.0

WIS RN X, BEWmENY, B x5y MRRATERERIT M y=ax+b, #ixE a5 b ME, i
FMERRRE R, 200 IR 2, BIrgi R WA 1.

BATEE R

LRMEEA TR y = 27.47 + 137.50x

B IE a=27.4722

#1% b = 137.5000

AR RS BRI [T

— G E 4y =27.47 + 137.50x
541 e JRIEEUR
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Figure 1. Linear regression of alloy strength vs carbon content
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Figure 2. Linear transformations of letter H: italic, scaling and rotation
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Compressed with k=5 Compressed with k=20

Figure 3. Comparison of SVD-based on Lena image compression with different singular values
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2. SKERALSSITAN (30%): LMESSah 3], ZHmAESCIRMER G IIH , H BB AR i 561
WRET, cHE 58 BB 45 Y RS

3. WIREZRE T 5 (20%): RAFG XL E S G, M EM B, SR8 B 5 A By L,
B AN AU 0 B AR AN Python SEELE B PRI I -

REPO A R B SRR AR 2 S R, 51 SR B ) S E TSk
6. SRS RE

FEHCA SR B BATAIL, 224210 Python FEAEZ2RR LLEUR, IRELIN G IR, #82> BRI SLRN 7 5%
LA B o XX S DL, BATRAERAT RS, AP R H e, AVNH TS,

PRI 27 R KA A ARG AR, R I 2 B & AR B ML B N R REAHOC 481, AR BEAN O RSy . 5
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HEHRE S
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HACKR, BdREschipil b, FRREUNEE, KXo EEMRME I 0l I, X2 A
(] B R AR AR KPR AR, AR PR ) 175 2 th K e e o

7.2. AUAEREEIRN

M Python HEAT P ERAEFF AT M SRS 25, T BL a5 A N UAT i 3, Is AR DL
M55 2 HIR AL AL AR IR T2 AKX B, FEGERIEREAHEL, 2240 TR
AR, HEALAE, A3 AR MR IX L E K S A UIE & SRS HE, B, T HRERS I B B AR 9 A A
SN, RS EA TSP IEAKER, EECELA SIS g, AN SR, M
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InsEAb AT RERE FI AN B L RE ST, AR SRAE BRI, QU e S Pk e, BEMAF & Hi R &8
QU AA R FR TR, DUREEAWHINIRBEAT T, FRERGIRIM BT 6, Dk — DI
B, A REARECE R SR SR I O AR E 25
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1. Python FE£ 77 PR ALK AR5 2 s AT il H B R
*Z‘Ex"ftﬁgl :

import numpy as np
import sympy as sp

A=
[10, 2, 14,12, 20, 38,100, 40,162, 88],
[12, 0,12, 25,3560, 55 62 141, 67],
[5 3,11, 0, 514, 0, 14, 27, 8],
[7, 9,25 5,15 47, 35 44,102, 51],
[0, 1, 2,25 533 6 53 60, 7]
[25, 5,35 5,3555 50, 50,155, 80],
[9, 4,17,25 2,39, 25 71,118, 38],
[6, 5 16,10,10,35 10, 41, 68, 21],
[8, 212, 0, 0, 6 20, 14, 52, 30]

mat = sp.Matrix(A)
rref_mat, pivot_cols = mat.rref()

rref_np = np.array(rref_mat).astype(float)
rref_final = np.round(rref_np).astype(int)

print(" 47 f 4 F2 )
print(rref_final)

print(" i K2R 14 TE R AT E H1 5 )
pivot_1 = [x+1 for x in pivot_cols]
print(pivot_1)

print("[FI & 1: 35, 6 SHFALZAETHH 1. 2. 4. 5. 7 SHCH|")
M = np.array(A, dtype=float)

available = M[:, [0,1,3,4,6]]

drug3 = M[;, 2]

drug6 = M[:, 5]

x3, *_ = np.linalg.Istsq(available, drug3, rcond=None)
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X6, * = np.linalg.Istsq(available, drug6, rcond=None)

can3 = all(x >= -1e-6 for x in x3)
can6 = all(x >= -1e-6 for x in x6)

print(f"3 SRRk : {'AT LAECH]" if can3 else "ANAERC ")
print(f'6 S 4Fak%: {7 LAECH" if can6 else "N REACHI'}")

2. Python ZESERFIZ 5 5 48 4 B 13 i) B A
*%‘D’TJQE%

import numpy as np

import matplotlib.pyplot as plt

from matplotlib.font_manager import FontProperties
import warnings

x = np.array([0.10, 0.11, 0.12, 0.13, 0.14, 0.15, 0.16, 0.17, 0.18])
y = np.array([42.0, 41.5, 45.0, 45.5, 45.0, 47.5, 49.0, 55.0, 50.0])
n = len(x)

sum_x = np.sum(x)
sum_y = np.sum(y)
sum_xy = np.sum(x *y)
sum_x2 = np.sum(x ** 2)

b =(n*sum_xy-sum_X*sum_y)/(n*sum_x2 - sum_x ** 2)
a = np.mean(y) - b * np.mean(x)

print(f' & PERIT 52 : y = {a:.2f} + {b:.2f}x")

print(f"#E a = {a:.4f}")

print(f"#Z b = {b:.4f}")

font = FontProperties(fname=r"C:\Windows\Fonts\simhei.ttf", size=12)
plt.figure(figsize=(8, 5))

ax = plt.gca()

ax.set_title(' & 458 % Sk & &2k M 311, fontproperties=font)
ax.set_xlabel(" & & x', fontproperties=font)

ax.set_ylabel("& 455 % y', fontproperties=font)
ax.tick_params(axis='both’, labelsize=12)

ax.scatter(x, y, color="blue', label="J 14 % #}z")
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ax.plot(x, a + b * x, color="red', label=Ff#\ 5 H £k y = {a:.2f} + {b:.2f}x)
ax.legend(prop=font)

ax.grid(True)

plt.show()

3. Python 7E£ 284 i) L
*%‘D’ftﬁ%

import numpy as np

import matplotlib.pyplot as plt

D = np.array([
[0,0,1,1,4,4,5,5,4,4,1,1],
[0,9,9,55,990,0,4,4,0],
[1,1,1,1,1,1,1,1,1,1,1, 1]

D

edges = [
[0, 1], [1, 2], [2, 3], [3, 4], [4, 5],
[5, 6], [6, 71, [7, 8], [8, 9], [9, 10],
[10,11],[11,0]

]

Shear = np.array([[1, 0.5, 0],
[0,1, 0],
[0,0, 1D
Scale = np.array([[2, 0, 0],
[0,2,0],
[0,0,1]D)
T _shear_scale = Scale @ Shear
D1 =T shear_scale @ D
theta = np.pi / 4
R = np.array([
[np.cos(theta), -np.sin(theta), 0],
[np.sin(theta), np.cos(theta), O],
[0,0, 1]
D
D2=R@D

plt.figure(figsize=(18, 5))
plt.subplot(, 3, 1)
x0, y0 = D[0], D[1]
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for e in edges:

plt.plot(x0[e], yO[e], 'b-', linewidth=3)
plt.scatter(x0, y0, c="blue', s=60, zorder=5)
plt.title(' iR 4f 12 T s 4% 7% H', fontsize=14)
plt.grid(True, alpha=0.3)
plt.axis(‘equal’)
plt.xlim(-1, 6)
plt.ylim(-1, 10)

plt.subplot(1, 3, 2)
x1, y1 = D1[0], D1[1]
for e in edges:

plt.plot(x1[e], y1[e], 'r-', linewidth=3)
plt.scatter(x1, y1, c="red', s=60, zorder=5)
plt.title(‘RHAFHBCK 2 £, fontsize=14)
plt.grid(True, alpha=0.3)
plt.axis('equal’)

plt.subplot(1, 3, 3)
x2,y2 = D2[0], D[1]
for e in edges:

plt.plot(x2[e], y2[e], 'g-', linewidth=3)
plt.scatter(x2, y2, c='green’, s=60, zorder=>5)
plt.title("Wi iy &1 i i 45° *, fontsize=14)
plt.grid(True, alpha=0.3)
plt.axis(‘equal’)
plt.tight_layout()
plt.show()

4. FRMEHESVD) 5 BB ESE
B -

import numpy as np

from scipy.linalg import svd

from PIL import Image

import matplotlib.pyplot as plt

import os

import warnings

#SVD I E 4 b 5L

def svd_image_compression(image_array, k):
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if len(image_array.shape) == 3:
compressed =[]
for i in range(3):
U, S, Vt = svd(image_array[:, :, i], full_matrices=False)
S_k = np.diag(S[:k])
channel = U[:, (k] @ S_k @ V1[K, :]
channel = np.clip(channel, 0, 255).astype(np.uint8)
compressed.append(channel)
return np.stack(compressed, axis=2)
else:
U, S, Vt =svd(image_array, full_matrices=False)
S_k =np.diag(S[:k])
img_compressed = U[;, (k] @ S_k @ Vt[k, :]
return np.clip(img_compressed, 0, 255).astype(np.uint8)
#EREFT
if _name__ =="_ main__":
image_path = r"C:\Users\win10\Desktop\lena.png"
#hn A Fr
img = Image.open(image_path)
img_array = np.array(img)
print(f* &4 peDyn#& fr, RF: {img_array.shape}”)
#iR R 5 A
plt.figure(figsize=(6, 6))
plt.title("Original Image")
plt.imshow(img_array)
plt.axis("off")
plt.show()
#AN[F] s 4 A 2 T8 7
k_values =[5, 20, 50, 100]
plt.figure(figsize=(12, 10))
for idx, k in enumerate(k_values):
compressed_img = svd_image_compression(img_array, k)
plt.subplot(2, 2, idx + 1)
plt.title(f"Compressed with k={k}")
plt.imshow(compressed_img)
plt.axis("off")
plt.tight_layout()
plt.show()
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