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Abstract

This paper analyses the solutions of elementary transformations of matrices and systems of linear
equations from a geometrical point of view and demonstrates them with GeoGebra software, so as
to provide teachers with intuitive teaching materials, which is of great significance for cultivating
students’ ideas of mathematical integration and enhancing their core qualities such as geometrical
intuition, spatial conception and abstraction ability.
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Figure 1. Image of the initial triangle
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Table 1. Types of geometric transformations corresponding to elementary row operations with examples
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Table 2. Solution types of linear systems and their geometric correspondence

2. SMHEERIEE SN M

LMETTREA TiREH I 5 R A 3OS 82 Y
O  eql:2x-y+3z=1
©  eq2:4x+2y+5x=4
@ eg3:2x+y+2z=5
O A=
+ @A

2% — X, + 3%, =1, X, 9

4%, +2X, +5X, =4, X, =] -1

2% + X, + 2%, =5. Xq -6
O  =#1:2x-y+3z=1 }
O Zs2:4x-2y+52=14}
O =R3:2x—y+dz=-1}
© wmEli2x-7=y

Z 1 O FE2:2+2=0

2% — X, + 3%, =1, X 2 2 5 ik

4% —2%, +5%; =4, X [=| 0 |+] 1%,

2% — X, + 4%, =-1. X3 -2 0
@ @1 0x-y+3:=1 } -
0 Wtr:dx-2y452=41
D #®I:2x-y4dz=0 i
+ WA

2% — X, + 3%, =1,

4% —2X, +5%; =4, TofE

2%, — X, +4x, =0.

DOI: 10.12677/pm.2025.157213 113 IS E


https://doi.org/10.12677/pm.2025.157213

FERVK, BB

AU B AR A T RIS AL, T AR, )RR A, BT RISAT A B,
HUnRid .

2 -1 3 1)n2a(2 -1 3 1)o@

_ 3—h R-3r
A=4 -2 5 4|—-|0 0 1 -2 ' 0O 0 1 -2
R+ry v

2 -1 4 -1)={0 0 0 0)2"|0 0 0 O

2% —X, +3%x; =1
ST FRAL 4% — 2%, +5X%, =4, B 5E, XEATRERPON A I = AP, 4R
2% — X, +4x%,=-1
7 2X—y+32=1.\ 7, 4x—2y+52=4. m,:2x—y+dz=-1, STTHEERYISEERERES, O RRFHEE
Tl 7, 5V 7, BATAE DI AR, FINARE TPz, 2=-2 . @ FoRE AT 7, TR R TR

i 2x—y=7, FHOF 2, SEFHRAER, ?‘%iﬂ?ﬂﬁﬁﬂe:x—%yzgc LLE(E AR5 T WA 05

7 1
x-Zy=1 s —0 742 X=7=3"

g, W20 nsA R Y2 == 5 SOk, 0 S W
=-2 =
: 2 z+2=0

T RELH B

6. &8

HHWRB AT WA RS E, BRREARKIIANR, ENHE—EFXAF TR LRE L. 3
ot T VRO R IR BRI YA BOW A O An CAER RS T2 ) ROl 5 1 BE BT — € (1 B
TEM e AWETERE TR, T RAEN] T AR RIS AT AL e 5 B T L A B S5 bk AT S0 Hons
JSEHE P TR SR (U Ry < Ry S % = x; SIS, AT4R0H SRR 4, AT nseBle ek ). Jd
IR YIRS AR R AL (K LTI R AESE,  $Ro T AT AR A TR S 2 T RE AR T T AR () 26 1k
A, HAREEAZNARIG B LT S BE— 20455 GeoGebra T “ARE - JUAT” WA, Bhas
R A I R S A IR S A, AT AR A I 55 B S TR HE R RE 77 W TN ER A 1R 1 1ol
HER LS SSBTAT PERHE R, ARR T Sms i 4 ] AL S FAR L o SRAIE

SEEk

[1]  AERTREECE /AT REUNL. BEARBIM]. 3B 5 AR, dbat: mEE0E HARAE, 2019.

[2] Lay, D.C., Lay, S.R., McDonaid, J.J. YA H[M]. 28 5 AR, dba: HLbk Dol ki, 2018.
[8] EBSCHE, RFE. _4ERH)]. mSE R R (A AEEIR), 1999(3): 5-8.

[4] HEIRSZ. FHFER TSR] fR 1L P54k, 2024, 43(2): 47-55.

[5] BKPHER, SkifA. Y152 T v R ECEIR 20 0], K402, 2023, 39(5): 68-75

[6] M MREH. THRGE LRHOZME AR RER 5[], &S558 7T, 2025, 28(3): 31-40

[7] Dahal, N., Pant, B.P., Shrestha, .M. and Manandhar, N.K. (2022) Use of GeoGebra in Teaching and Learning Geometric
Transformation in School Mathematics. International Journal of Interactive Mobile Technologies, 16, 65-78.
https://doi.org/10.3991/ijim.v16i08.29575

DOI: 10.12677/pm.2025.157213 114 FEp R


https://doi.org/10.12677/pm.2025.157213
https://doi.org/10.3991/ijim.v16i08.29575

	几何视角下矩阵的初等变换与线性方程组的解
	摘  要
	关键词
	Elementary Transformations of Matrices and Solutions of Systems of Linear Equations in a Geometric Perspective
	Abstract
	Keywords
	1. 引言
	2. 矩阵的初等变换
	3. 线性方程组的解
	4. 几何视角下矩阵的初等变换
	4.1. 初等行变换的几何本质：线性变换理论
	4.2. 几何变换的实例验证

	5. 几何视角下线性方程组的解
	6. 结语
	参考文献

