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Abstract

Linear algebra is an important foundational course for science and engineering majors, but tradi-
tional teaching methods suffer from challenges such as abstract concepts, low student engagement,
and a disconnect between theory and practice. To improve teaching effectiveness, this paper explores
the case-based teaching reform path for linear algebra courses by taking the mathematical principles
of the PageRank search engine algorithm as an example. Adopting a teaching model that combines
“problem-driven learning, case-based teaching, and digital tools”, the study integrates linear algebra
concepts into practical applications, enhancing students’ intuitive understanding and practical skills.
Teaching practice shows that case-based teaching can effectively increase student engagement and
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autonomous learning ability, promote the transfer and application of theoretical knowledge, and ul-
timately achieve the goal of optimizing course instruction.
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Figure 1. The hyperlink relationship among the four webpages
E 1. 4 MR [E R B X R

N T 7R PageRank VAR R EE, 7EIX BAR®: M P T —AMIUE, miX AN R, i
AN F =AM EZ S 0.9; KREAXAMTL, FiHF— & H, JWF— DM EZ 2 0.1,

B CANFE P R E— AT |, R R R — AU N R, NS EEE T
B PR A7 150 PRI 28 22 T

(1) ST PR B UL e B DAL, BT AR 0L L IV R, TAE
BEE 2R — AW U HIAER 0.9 B A EC LA UL 1L 1S IV BTLL, BT 0T | e R % 2 T 11
IMER & 09+3=03,

DOI: 10.12677/ae.2026.165871 399 HHHRE


https://doi.org/10.12677/ae.2026.165871

(2) KM, FHF—AE 0, FIFMI N, BF—345 4 AWML, X 4 AT« E—A
WL, TEBTE DRI — A7 B 0.1, R ST, B —ANE 1, FTIFRTT I A%
K 0.1+4=0.025

W, WAEE 1Rk R,  “CAFEMA PN E—ANMITHRTR T, M~ —ANMIE
R R R LR ? i, W RN 5 AT 1 1 s IV RS R 2 b
e ? PN 100 NPT 1L 1L T IV IHESRIR 2

4, ZHERERESH
EEL “ 2R 5|5 PageRank HyE” AB, B HBEINFIEE A CHIS 2 0, IR MAREURITH E KT
4.1. BEES

FEMRRTEE | R AT % T4 8k 7 ) PageRank HiE R %R 11]-[13], @i SCilikpalisz, ik 7 il i
KA 5. RN RATRIES, L “4 NI A, 5 RSATREE 4 A4S/ 0T e e &, i
G A SRR PR,

I A ST EORE,  DASEBR AU S, AT U AR T AR RS B A S A e R AN R e,
SR EARBE B RENZRTS 5 RN, E58RIRRMES R, 24 75 B SERR e B b i % e
RS, AR T A M I R L ARk 1) R
4.2, BPigit
4.2.1. 1) RS HT

FRAE 4 AN T ] (R B 0 R (LI 1), V03 R0 B W A B — AN TR RT IR N, AR T — AR
T A 7 ) T P MR R TP

01 03 03 03
04 0.1 01 0.4

01 04 01 04
03 03 03 01

Fon, FRONEBMERAE.
R P FTFF R SE, WA — NPT 1 1L 1V FIREZE 43 502 30%, 20%, 15%, 0.35%.
Mo, AT — AT 1 1 TS 1V IREZE AT DL %8 P e id:

01 03 03 03
04 01 01 04
01 04 01 04
03 03 03 01

(0.3 02 015 0.35)

i

4.2.2. FHRWHR
G RO, 2R RO R TR, g4 4 BRI 1 5 3L
X s A=(ay) » B=(by) o MAMEMERE A SR B HFBUL —A mxn iE K

C=(c),, b

DOI: 10.12677/ae.2026.165871 400 HHHRE


https://doi.org/10.12677/ae.2026.165871

S
Cj =apb; +a,h, +---+ah; =D a,by, (i=12-,mj=12.--n).
k=1

ifEC=AB, RICHIH 175 | 51 LRITTER ¢ B2 A BOSH 1475 B (958 j BB BT SR Al
WA R E X E RN, Sa0E, SEHEMERERTHSE DT, IR A K A2 .

4.2.3. [BIREK AR
BB, BEAWNEIE 5 AR TUR I I 1 IV IRRSES: T2 2 W 2 Al B i 55 100 AN 1T
P IN | N 1 I A VAN £ 72 Ao
A FIAERE R T DR, A SRS K A RITTR I 1 1 1V R AT DU SRRl
01 03 03 03)
04 01 01 04
01 04 01 04
03 03 03 01

THE, FIH Matlab tHEAEFEIRVE, SR %E 1R,
WELF 1 a] LA RIIX RIS AT 1L . . IV FREZE RS B 380, 284blsk ik,
BAFRAANA, szhr b, FABEMEER A DAER, 2 k RKE, XAMERTERET — A% wE 2

(0.3 02 015 0.35)

Table 1. The probability that the k-th webpage browsed by the user is I, 11, 11l or IV, respectively.
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k ML il il Zp\Y
1 20.00% 30.00% 15.00% 35.00%
2 26.00% 25.50% 21.00% 27.50%
3 23.93% 26.67% 20.46% 28.94%
5 23.80% 26.71% 20.54% 28.94%
10 23.80% 26.71% 20.55% 28.94%
50 23.80% 26.71% 20.55% 28.94%
100 23.80% 26.71% 20.55% 28.94%
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Figure 2. The scores of webpages I, II, 1l and IV
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Figure 3. Increase in online learning and offline classroom participation
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Figure 4. Course extension training
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