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Abstract

Parallel computing, as an important course of data science and big data technology, mainly intro-
duces the principles of various numerical parallel algorithms. Taking Kaczmarz algorithm as an
example, this paper uses case teaching method incorporated geometric elements into the teaching
practice of parallel computing course, aiming to help students understand the relationship be-
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tween Kaczmarz algorithm and its variants intuitively, and build a more solid knowledge struc-
ture.
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Figure 1. Demonstration of the iterative process
for the Kaczmarz algorithm
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Figure 2. Demonstration of the iterative process
for the reflection algorithm
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Figure 3. Demonstration of the iterative process
for the Average Block Kaczmarz Algorithm

3. PHRFRDEEENER SRR

4) BFEF. WL S REETT N, SRR S SR, RN AR, BIR

AR EEZT 6
AR ISR py EHUREOERE 4 BI5 0y, o0, AT, AR K
_ T (k-1)
<>Lz[<>b_J o
AT

DOI: 10.12677/ae.2024.146926 258 HHHRE


https://doi.org/10.12677/ae.2024.146926

Mo
oy
504

S IHHFTR ) = (x4 4 )y 1)) [ S

x(k—l,t) _

WITVERRONF R 9K 5 24 515 (Average Block Kaczmarz Algorithm) [9].

5) AL, UNHIES) S EAT S T A LU A S 51, H5 B2 AR S [m R A0S S N 2
PSR 2.1 T P B =1 a1

FB(): Bh=10, BUTHRIRL =1, =2, WRFERAKG)IHHE

0 T 0 T
wuﬁ:@Q%:F.{L@wm;w+ﬁzéﬂ _F ﬂ
], 505

a, =
lasJy 7 LS S
ﬁ*%ﬂﬁﬁ;%x((’):[z z]To
B—H02): iHH

O

=
i
=
Il
—_
=
i
e
=
+
S
8]
>
N
Il

5y
10 10
DL i 22 ”x(l) —x*Hz ~ 0-539<“x(0) -
BB Mk=20F, BUATIRARG =3, =1, WWERAKXRG)ITHE
0 b 18 2] o o 37 BT

las|f “T1 130 130 25 25

~1.414.
2

A1

al =
o[
B H0Q): HHHE

T
) :l(xm) +x<m>):[@ ﬁ}
2 1300 1300

DL i 2 “x<2) X ”2 ~0.531<0.539 .

B Yk=30, BTG =2, =3, BEERARG)IE ), XV, iy
RKAL, AFEER.

6) RARTPHY. MG BAEN, BB TR E ORI ST BRI S 5], i,
B p=m, BVAARE5]E PR RIS EE, R K D 2 B R R S 2 B I — R
TR,

7) BEERE. 18 SIS RGN, HE A RS T A, TR B A A R P B SR I R e
R, AT FERR I EUI X 53308 22 KNI S SO R BB 20T 5 6t R B R B B ks 5
REZ A B S DU 2 ST . MBS . R85 B R AT HE— B R S A R B AR R, OF
PR TR 2 A G 2 S PR SR A
4. NG5

JUAAEREAEAN R 2R BN EEE R N T2, Blindess. B, TRE. EWSEaisk, JLAT#Rese it
—ME I E S A LA, H B A S R B AR AN N e KR LRI R AL RS IO S AR I T O
ASRENER, BRI LA B 7T DL B — e R R T A B LA, R (2 2R AR S 5 B = e
IFiEt B OB S AERZCRIRAT FIR I EAR . ASCULRR SR E 0], KL s KA DT

DOI: 10.12677/ae.2024.146926 259 HHHRE


https://doi.org/10.12677/ae.2024.146926

JHO

&
G

SORFEHCA LR, BN B A RS EOUIR A B R IR B e S R AR SR A IR AR, mefig i
SR AR [ A RIREG Y, T2 5 MR T2 R 5 SR i) REUER # K

RONIE S SNH Y, RIZ R R S 2 B R0E 5B UGB RA st A (S 25 SCIR 656 T3 2 8] (R BR & R AR
FEM—AWETTT L, XA BT B R R D 2R R A . WSk i A RS TT  PE S5 AL
S MM TTE, WTRLE— DR R IR S 2GR A RIVERE, AR LA o7 ST BRI AL b
LR IAT IR, TR SO .

FEHCE S, RN R BHE, SINRHIPT R, REFECE A RTTR L AR — A
REN A . B A AR, BN URIHE A, SREBUFIRE & BLA ) IR LN 58, 100 Google f19 BT HE AL T
SRR HUREHRE B R R AL AL RVRFALE [ (S 25 SR (01385 /8 5) 100 T 4 i SR A R 2 8 77 R 2H. (3 25 S0k
(6158 TLR)5E, L —EA —ERERE. SRR RSk B SR 01 e R AR 5 — NN & .

E&WmE

HRE R KRFREBTE “ GHMTITHE) IRERYZOENZ RS LER” (WHE RS :
JYX23017).

SE 3k
[11 A F=FRSEITE——IEHBAR R M. JEa: JEE RS HARAE, 2000.
[2]1 WA, 2. AN TR R IHAT I E R SOE SRRV AR I]. TALFIE BEHEE, 2023(5): 26-29.

[3] F%k, MAEM, i, BE, EHFE. ¥ MEE AT S TR TR RSO 552, (HEVEE, 20234):
38-42.

[4] ZIE, |WFK, k2. oGRS R T IR AR R MR 7C[T]. m#CEET, 2021, 7(31): 22-24.
[5] JusrEh, whife. CGFTHHED) RREZCAIERT ] ZE B, 2019, 6(62): 236-237.

(6] ZEmeMy, R HUEITEIAM]. dEat: BRA AL, 2014

[71 Kaczmarz, S. (1937) Angenaherte auflosung von systemen linearer gleichungen. Bulletin International de I’ Academie

Polonaise des Sciences A, 35, 355-357.
[8] ZEMSR, XU=FH. Zetd )y FRALEAEN JUATRRR[T]. K2, 2023, 39(2): 92-99.

[9] Necoara, I. (2019) Faster Randomized Block Kaczmarz Algorithms. SIAM Journal on Matrix Analysis and Applica-
tions, 40, 1425-1452. https://doi.org/10.1137/19M 1251643

DOI: 10.12677/ae.2024.146926 260 HHHRE


https://doi.org/10.12677/ae.2024.146926
https://doi.org/10.1137/19M1251643

	融入几何元素的并行计算课程教学实践
	——以卡茨马兹型算法为例
	摘  要
	关键词
	Teaching Practice of Parallel Computing Course with Incorporated Geometric Elements
	—A Case Study of the Kaczmarz Algorithms
	Abstract
	Keywords
	1. 引言
	2. 卡茨马兹算法及案例分析
	2.1. 教学案例
	2.2. 案例分析
	2.3. 案例延申

	3. 基于卡茨马兹算法的延拓式教学
	4. 小结
	基金项目
	参考文献

