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Abstract

In junior high school mathematics courses, plane geometry is an important part for cultivating stu-
dents’ logical reasoning and proof abilities. The learning of this part is crucial for students to master
the overall framework of mathematics. This article analyzes the origin of auxiliary lines in geomet-
ric figures through specific problems, explores how to skillfully introduce auxiliary lines, and culti-
vates students’ deep understanding of geometric figures and spatial reasoning abilities. At the same
AR

FERER

WESIH: AEFE, K&, B4, TUTEREHEBIZ MR TTRED]. N SFIERE, 2025, 14(4): 701-711.
DOI: 10.12677/aam.2025.144198


https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2025.144198
https://doi.org/10.12677/aam.2025.144198
https://www.hanspub.org/

a|

%

time, it discusses the internal logic of auxiliary line selection and the difficulties and thinking pro-
cesses students encounter when solving problems, and verifies through empirical research that this
method can effectively improve students’ math scores.
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SEFREIAT LS HE B EARMEQ022 R)Y MlE, AR T Bsctt %, s i
A Ex R, FEAEEXANME, BREENT RS REHCR; ETSRgn, Bt s
MR SiasE. AR, RS, BN, BEANTR . BRI SRR IS tH 7
AR KBTI

EEEER G« WRIAE CERME) Hie R aT RERH AL ORI 45 e B A 2 R a6 e X, &5l
NG R I — S i i B o 7B LT o) AR v, A BRI 5 NI R ARAE “PLE TR B, ev]
DA B2 A o G b B A L, O A 1D ) T A, AT R 38 A R ) S 2]

AT CTES N B 2R I B0 R 3% 22 A T LA TR B4 8 00 ) v i — 18 AR S5 5 2 AR PG A8 I
FIR ga e brids, BISE /i CangetE, R Bt e B S a5 0 45 31, PR 70 BIE W 0 45 18 il or 7 22
MRS A, SR AR HERE 5 K I S50 FOZ5 10 BT 75 (R 25 PR SR AR BE WD &, UK HE T I A R IE R 3]

IR AAE CRRBIZAE ) LATIERT R ) A DU AN J5 T A T i Bh 2 1) 732, FF2845] 15t B
M) UIERUE ] “2RE7E7 “apniE” RO AR ST T Y i Bh 2R s R B B 4R R
USRS DU RS 15, 73R % 85 75 2 A 11038 1 RO A R R 15 R o e B R AR A L 4]

W TE CHRMHEIZE) i — 18 GESAR N LA E I A s . MR S8R A RE B B
R, BRSINHRIZGAE “NANT ) HBEDPZIH, SUINRE “edt—3%” ) BB
B . xR B, HSMBiZmasmpiZet “Bamk” 1[5].

MRERAE (IGVEMIBIZL 15 MRR A ) Fril it Xt 2021 SR AT A 5 26 RIS (2) MIEEIR 7T, BEAE A
Bk, BYERE 4 HSFRHIEE6].

2. FEAR

VR B2 2 RIS SRR B, 11T LT AR B T SE i RO R IO o Sl B2 A Dy J L AT IE BT 4
Pl TR, 2pAAEIa HY R rh A I v 2 e R

B FRRERIESS . S LT B E B R R AEIC AT, ORBERESL R SHIA A R . AR
IERRE A, RIR AR = TUE[7].

H, BERREL. 2AREERBRE SRR, RS S R &M IIZ[8]

W=, BIREEWNI. mx =AM T URTas s, s OB B 0 il 5 4L 6 5755 BE Al R BBk
A, ANBEHR B R R TR 9] -

F0, SRR, B LSS PuRny, A TVEHER TR AR R R A A ERR R, B M B
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BN Bh 2 1 B

Bt B @, ASCHEE BT, R AR E I (A SR EIE. BR)REBZ NN
R, AT B R M A A A
21. =Rk

MR RFE AN 2O, WRIVREAMEE KRR, RS ERE =4 EELR. & Tk, AT
ek R SRS RAIL: S AR AR E e, SEAD AR E. “=%E5
—7 DAL BRI R B = AT R R A

5l 1 4 1, £ AABCH, /ABC=60", BC=6, AC=8, D. E4%l i1 AC. AB FFH 3.

(1) w1, #ADNACH A, ZAED=30", >k DE f1H;

A

E

B C

Figure 1. The diagram (1) in
example 1
E 1 fl1d)nERE

(2) il 2, # AE=CD, %#:BD. CE, 3K BD+CE & /MH.

A
E
D
B C
Figure 2. The diagram (2) in

example 1
E 2 f1fErEE

o3HT: ZOKRDE HME, CAI DN AC T, FEEAB T sl F, %8 DF f&hArgi(nl 3 fir
RN), FIH =ML FAT T35 =0 HE T8 = —FmMEm, frbADF=3, HDF|BC. Al
ZABC =60", 73} ZEFD =120", #FifiiEi] AEFD NERE =M, @it =2k &—R19)K1L DE M1E.

BRNAE CERMRE: BURBAENEINE) gl WRARMRRA TXA R, WHils ok —iE
XA 1] R S FAD 1) o /R AR HE — 38 15 B (9 o P 2 B — MR Il R 2 FEARR BRI IR R 2 — i AL 1)
Y AR REAE T8 Y — 5 A (S ok g 2 R T — 3 8 H R ART AR, AREERIH e g [2]?

Wi 4 fios, AABC Fll AADE # 2% = ., &#: BD. CE, Kilf: BD=CE.
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Figure 3. A diagram of a triangle using a
midpoint to construct a median line

E 3. =/ AR R s L E

E

B C

Figure 4. “Common vertex rotation (hand
in hand)” pattern

B 4. “HT=neds(FRF)” Ef

iEBH: -+ AABC 1 AADE #2255 = 1 I
AB=AC, AD=AE, /BAC=/DAE
ZBAC + ZCAD = /DAE + ZCAD , El #/BAD = ~CAE
AABD = AACE (SAS), BD=CE.

PRAEFIH &S 2 IREERFH & 145 R 2 JREEFIFH E LMD ? Oy T RTRERHE, 2B MZTIA
FAMBCER[2]? RIS H EJ. b AE =CD , KM P IA i 4% = AR R,
A1 S AR R E B AACE = ACBD , {HE SR AC = BC, ILAHEEATANE . Hfl BB, AgiLl AE
A CD 1E ARt R, i s C 1ECF || AB H.CF = AC #iti 255 = M AT 0t Ml AHSE, B CE =DF (Wil
5 Fi7R), @ H 23k BD + CE [#/IMi, B BD + DF [fifg/ME, BIA BF K, it #4is B M — MK ABHF ,
FIF 2 s BESR H BF IR RE, B3l s (9 I R A R e A 1) )

A
F
E 7 ’ §
D | |
B C H

Figure 5. The “hand in hand” figure is
constructed in a triangle

E 5 ZAfhiE “FRF B
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2.2. 5EF
A MNREAN AT WD MEOEE, R TAT IR fvE, b B A AN
HA=MH R EA, "R 2 5 € BLE = B 455 1 1 AT BT T, M3 45 = A TR 2 B

S5 0] AL N N IOAREE, R 2 ) R B
5l 2 4nE 6, FEFEH ABCD 41, ZBAC =45,

A D

B C
Figure 6. A diagram of rectangular in
example 2

6. 5l 2 B REE

(1) RiE: 572 ABCD NIE T TE;
(2) WA 7, 55 P MMk AC E, SEf#BC L, HPE=PD, Kif: ZEPD=90";

A D

B E C

Figure 7. The diagram (2) in example 2
E 7. 5l 2 hQ)REE

(3) TEQMIZMT, #r FNPE A, KiF: 7EZRE PC BiZE BE FMF/E—r G (A5 mE
), 1475 BC? +EC? =8FG?.

s ©AIYIAJE ABCD MY, ZBAC =45, %13 AABC AEEEM =M, AB=BC, HilfE
J% ABCD NIE . LA P /3 %IfEPM LBC, PN LCD, #Wi&FRF=/MAK, I PE=PD, FHE
TR B YRR, /i 255 = M APME =~ APND (W14 8 fii7R), 18 2] ZMPE = ZNPD , 5 A1 ZNPM =90,
SiE ZEPD =90° . M H BC? + EC® =8FG”, MRIFLLELINT oK 5, 25070 B4 212 I e B % LA
WHSF 7 A, {E RtAECD i, EC?+CD? =ED?, H(2)%1, ZEPD=90", %I DE 5 PE ¥ &% &
DE =+/2PE , Il DE? =2PE?. BIC\iF! PE=PD, BC?+EC?=2PE?, HEiFH PE? =4FG?, V14
F N PE f A, W PE®=4PF?, 04 HTHIE PF = FG BIT], MRIERHL L& TR LM, W A5
EYEEG LCP T G (& 8 fiizn), FG AN RtAPGE MIRHL L, PF =FG fHE, #EMHE T G MhL

He.

2.3.
B —HAIAR S I PAT UL TR 25T, TR R IR I AT VUL TE, DS iaE M S, W MR e H
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Figure 8. A diagram of the “hand in hand”
triangle constructed in a rectangle

E 8. MERHpE “FRF" ZAHE

PRt A, BERS BRI RENEA =M. BE¥RERSEL=MERRARKR, FH%EH=MEN
PR AT fif Lo

%1 3 CLHIZETE ABCD il 2, ZABC =60", X2k AC. BD M T 0. S M M B M C
ZEN(F A C KHFIE), SN ACD E—4&, H ZMAN =60, %4 AM %2 BD T-riP .

(1) w9, TS DEDGLAN FAG, £ DG=17, RACH AM [FIEE;

Figure 9. The diagram (1) in example 3
9. Bl 3 Q) REE

(2) % 10, M E & AN E—xi, H AE=AP, %#: BE. OE . i{AWr: fEiz3)idfE+, BE+OE &
MACER/ME? PR, R HAELE, WU .

Figure 10. The diagram (2) in example 3
10. 51 3 P2y REE

AT FIFHZE X MR BA R B BP0 A, B35 40 AN S5 B A = AR . R 25K S
C Z| AM KBRS, BISR CF HIKE, fiF 45 DG =1.7 , ¥k i CF 1 DG 43 I T #E 1 = F 7 AAFC F1 AAGD ,
FI R 45 26 AAIE B 44, B33 CF = DG =1.7 (W&l 11 FoR): M 4&4E AE = AP, K HAEN
YR, Gy AC = AB, FAEMEFINESE —KHBNZ: EHECE, 5iF AAEC = AAPB, 133
ZACE = Z/ABP =30", ] /DCE =30", 35| AACD /&%5l =¥, W CE fEF L =M “=&&—" b,

RO N AC H s, IBABMBNES MBI BCD Al H , EREH (WA 12 for), RE=ME+
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KiTen 5%

frgk e, ZIEs O. Ev H = si3tek, H OH J AACD ik, EIJOH:%AD:L HOE=EH,

BE +OE = BE +EH > BH , BI>R BH F{H, IBATSRIVES =4 4HBZ M IEES: S BIEBQ LDC T Q,
/20 i 2 BESR B BH (K B BE + OF /M .

Figure 11. A diagram of constructing congruent
triangles in a rhombus

B 11 sRhaseF=RrE

\ e
Lo
Q

Figure 12. Constructing “hand in hand” trian-
gles within a rhombus

B 12. s “FRFE ZARE
2.4.

[ R ER R i 22, V1 2 1 0T Rl 5 (AT S0 I 2k B (A ELAR  5Z55) A1 (An [0 A < [0 4 5 ) A BRI
O FREFE B SRR IR, 52, RO M BRI R BN IR & M2 BM: TAAER: =MIBN
HMEIFIATN I (B A 42 DY T R R B A A4

% 4 ©40 AABCF, AB=BC =6, OO f& AABC [{4MEH

(1) w13, # ZABC =60, D N AE E—3hsi, i BAEEZ AD ByHEZk, FEENE . Kik:
CD = DE + AE ;

Figure 13. The diagram (1) in example 4
B 13. Bl 4 h()REE
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(2) e 14, # £ABC =120", A4 B{EBF LBC %2 AC T4 F
A. BEA), #E#FQ, R BQ+2FQ /M.

ST N

F

. MQRELBAB L3RG

(0]

Figure 14. The diagram (2) in example 4
14. 5l 4 F)REE

G3AT: IR s %A%, 551 AABC 511 =T, W ZACB =60", | H & 40012 % )/ B AR,
MEIVES — 44 Bh2kiEH: BD , 5%] LADB=120°, ZEDB=60". L& BE L DE, A/5 i BD=2DE, H
#51E CD = DE + AE = DE + AD + DE = AD + BD Bl ] . 245 [R5 7 et () 182 A £ A 2545
/BDC = Z/BAC =60". LA AC=BC, Wi&TFH TN, &K DB TR F, {#73BF=AD (@& 15
7R), SHiE ACAD = ACBF (SAS), ICD=CF, ADCF NZih=fi¥,

CD = DF =BD+BF = BD+ AD = 2DE + AD = DE + AE . &.%1 ZABC =120°, AB=BC, Ill Z/A=/C =30",
I 5B AE BN || CA , FIIFHPAT B4 5T A4 38 N RS A AHSE, W) ZABN = ZA=30" . iR QEQH L BN T5iH,
WG ELA =AM, A5 BQ=2QH (W1 16 fix), M BQ+2FQ=2QH +2FQ=2(QH +FQ), =

AF. Q. H =AM H Y FH L BN I BQ+2FQ A f/Mi, HIA B 3| AC HIEEE .

F

Figure 15. Constructing “hand in hand”
triangle diagrams within a circle

15. RS “FRF" ZAKE

Figure 16. Diagram of constructing paral-
lel lines within a circle

& 16. EAMEFITELE
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3. WENRIERN S RENSAEZE
3.1 HEhZEFASIEEN

L FAT U WA, R BD 2R R A D U = AR

XPFRVEJR N BT REE =AY 2SS AN TR B, 0565 RIS IR R Al s e ) R
Fho UEWIZEIEXT LR H .

Fey i 4 S5 BB DU = g e 24 BE sy AR &8 ) R 5 38 78 Ik Bh 2 b i 4 S5 AR = A i . nfoi] 1,
I R A L, KB e A AL D A ] R

B A ) i DN U D DR T 3 3o i B 2 S22 T 2 it D9 S A AT B3 2% L 1) P T A3 Il [10]
sl 2, R ARRIRL, RN R AL Y 4R = A

3.2. HENZIEFHAEIZE

SR A IEE = MO BN LTI B IR A AR S RO SUS B R . DU N R
WAHELE:

3.2.1. EFJLIMERAM R

=T R WHBEIRINT L, R T o X A AR, e R B L B AR G &R . 23D
Rl Mg, WNEMIERE A ZE B ] 1 AREL TARYE =M T SR A I A 2k, A R
WEBAAEL R R .

PP e MR A7 S 232 B Y00 0 R 5 P S o il B 2 K0 3 4255 = A TR A 2 BLali A 4. 24
AP S AT IR B, Sy MG SR = A, M o A

Rk =it SR=MEhEHEMRGLEL, FIH “=8E—" BRSNS EF K E A =M
FEITEUEN] . B = MR P Rl S B A TR, AREL RS TR F IR, ety
SR = ST [

3.2.2. E LA BfRRMEEENLR

IERIER BN S : WMIERE=MIY, MO8, el XIAREE LT3R HoR Jo oo gk BUE & 2[R — =M e
Hs DB, SEEN L, B =M EIEY R BARSE . 61 1. 4] 3 7, ZHiEW] HAr2Lk
BOM AR B 5 LR BONUR 6 I, W MG 2 =M.

MR AR BINTATE, FIRIFAA . AR IR R R, ARSI [
FFARSE S [ A ERIT AR A BANEVE T, SKBLA IS AL .

IRAA AL XEARAR R, VEXIAR R TR B AR e A N L2, R “ P 2 IR 2R Bedmae ™ SR e 1
) B 5E HLAGEE B A e fEL IR U, AR “ EZCBURIE Y , ISR AL . B 1 R AIE et =
I, M PR MBS Ki/ME: B 4 B AEPATRMEL, I “ BB KR E
[

3.2.3. ETRREBRAMEBL

EFBAE: AR R, 280U B S AR E R LT 45 M [11], BRARTT Refahhsk. &3 E
MM R A e RRRRAOCR, NN TR LA BT R

WS NGERHR, DATE &M, EIEKMEARE, BHERINERERHBIZE AT LA 1.
FAFMLE BT K R, AR B A = AN R A B e
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4. SEERFSR

SRR I T ) LART VR T A T 36 B B 2 P 80 T R S A AR AR I AR T R T R, A RIS &
KRFEHA T J\AEL I 4 LA NS0 N S1. S2. S3. S4, T &, Bramsihss), e
S, I E S O b AT L2 ST R

4.1, KB

RO B s SR 27 A B N7 56 B s SC & DU TE A, BRI 60 2% o M4 R EoR: S1. S2 M E A
o fRRe 71 5S, TERAT S, BEA SIS RHER, RAEIEMRMEIIIL: S3. S4 B2 MiE
BhEk(nhfr k. FLR), (HPRZEATERAETEHGEH: WABRSHIERL IR, 803N 12.5% (i
43 40 4.

TR B BEXPEAE MR R, AT — AT IUIGR, BRI URE ), RN O 5
CRPRRPE BRI | it 4= 55 SR N L Al i R ) s RS 3 PRI FEE OO 2 R0 ) T B 2K

JE B B — 8 5 R A5 D ) P A, PRE 60 238l Z5 R R: S1. S2 A LUMRE b sl by it
HifiZk, SERUEIEH] 500%: S3. S4 W LLiz AL SN, BARAAFIEM, T8 IAR] 60%.

4.2. &g 511

B S 3 I SEAF AT 7 BN AR MR SN A R, SCIR SRR, A Bh AR MO AT AR TSR AR e L AT
HEBRRE 7, A G AT T AR, 2 AR i T R MR BRI F AR S G % -
HER” S, ESHEEE TR, A 28 2 B T R 7 )
5. 8RB

S WA B I %, AW SRR, T LA PR R R A R R A B O
3 4 B 2 2 B R P R A I R, A (A R T A A i . HRBNAR B, BUTARRE N T %

M#G Bk R PR R R0 A ZARAH, JFLOZAR ROV, EZ MPMBAIR A, ik
AMEIEE R =, e A S B, ERHCAE DO A EON I R R, BRI AR TR R

RS, APORMBIZ MG, T2 AR B R AL H i, WA ZAT IR R HCA AR, A
Hepp WO E 2 N ER 7T

E&WE

B K 5 AR} 43 42(12361072); 2023 H G X H ZAR=FE 41 1 H (2023D01A36)fl1 2023 H A X H A
BleF 4 H 0 H (2023D01B48); 2023 FrimdeEE /R HiG XA AR MIRIUE (g 8% ; 2022 Hragi
b2 E2 IR HEINTE N

SE MK
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