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Abstract

The angle bisector is one of the fundamental elements of plane geometry, and the calculation of the
lengths of related line segments frequently appears in the Gaokao and the Strong Foundation Plan
exams. These types of problems involve large amounts of calculation and complex processes. The
Stewart’s theorem (also known as the Angle Bisector Length Theorem), directly establishes a quan-
titative relationship between the angle bisector and the three sides of the triangle, which can pro-
vide an efficient and simplified solution path for such problems.
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“CEATG ATy AT J7 5 R I R S R BRI, SR TR AR [1]. w1,
AD* +BD-DC=AB-AC , X /&t E AWM EEH . N T A Eid1Z, W e 2 E AL TR E R
AD* = AB-AC-BD-DC, Rl “ij7 = bR — T, b “h75” fer Mok KERTFs, “ Lk
U FR MR AP R FTE AL Z B, N FRIR AP R IR B 2 B N4 Hi%
S HR I 9 B B 795

CLl: 76 AABC ', AD N ZBAC fi°Forek, =xti BCF D,

SRUF: AD*+BD-DC = AB- AC

B D C

Figure 1. Diagram illustrating the proof of Scuton’s theorem

B 1. et e ERIERA R R

W 1. (H&ZEH)
HN AD 5 /BAC Wi 44k,
Bt LA cos ZBAD = cos ZDAC »

2 2 2
1 AABD 1, cosZBAD:AB +4D - BD .

2A4B- AD
2 2 2
£ ADC 1, cos/DAC = AP +AC —DC
24D AC
il AB’ + AD> - BD*  AD’+ AC* -DC?
: 24B- AD 24D- AC

W AC(AB® + AD* = BD*) = AB(AD’ + AC* - DC*)

M} AC-AB*> + AC- AD* — AC-BD* = AB- AD* + AB- AC* — AB-DC?,
M} AC-AD* — AB- AD* = AB- AC*> — AB-DC* — AC- AB* + AC-BD",
W AD* (AC - AB)= AB-AC(AC - AB)— AB-DC* + AC-BD” .
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AT e, ﬁcﬁ:@ B 4B-DC = AC-BD .
AC DC

W AD* (AC - AB)= AB-AC(AC - AB)—AB-BD-DC+AC-DC-BD ,

W AD* (AC - AB)= AB-AC(AC—AB)—BD-DC(AC—-A4B) -

fltbh AD* = AB-AC-BD-DC .

B AD* +BD-DC = AB- AC .

R 2 (AR LR 52 2E)

TRy BL/R R 8 B2 = A T R B BT S @ e B, HAZ O R IE RN : AABC WIUAE BC A — 5
D, ML FX AR AD*-BC = AC*-BD+ AB*-CD—-BC-BD-DC [2]

K4 D /& AABC 1 FHI— i,

HITRR FLR R E BE, 19

AD?*-BC = AC*-BD+ AB*-CD—-BC-BD-DC. ®
AB  BD
hmATrker, 15 - DC’ Ell
Y AC DC
AB-DC = AC-BD . ®)

EHIOLWNORES
AD*-BC = AC(AB-DC)+ AB(AC-BD)~BC-BD-DC,

Bl 4D*-BC = AC-AB(DC+BD)-BC-BD-DC ,

JNEN AD* - BC = AC-AB-BC—BD-DC-BC .

fitLA AD* + BD-DC = AB- AC -

EH O] AL, 07 PR B R L /R AR BRAE A1 1 9 X — 2% A R R AR K.

TEIE FH T PR e AR R, FRd R H R R OGS 1, X R P DN R B AT PR . AR
TREUUT M A K28 B PR =MATE — AR 4, HizZaonid T — i, Xis e i
H R H Rk, A8 H R B AT 2, (R “AARSE” CRIFROCR T WTHES H A

PRI — N IR, RS R A T R e PR %ﬂ%ﬁ’%ﬁ DAY NG P A 1
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1R I61Z 8 BAE R = M A T 2R B o S b i v S vk

1 1(2023 4[5 F % 2% 2 W) fE AABC ', /BAC=60°, AB=2, BC=+6, /BAC WIfaFikss
BC+D, W AD= (Kl 2).
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Figure 2. Example 1 figure
2. 1
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B 1 WL
fE AABC ™, BC?=AB>+ AC*—2A4B- AC-cos ZBAC ,

2
(\/E) =2+ AC* =2x2AC -cos60°
6:4+AC2—4AC><%

AR AC =143 (&)
#WCD=x, M BD=6-x.
AB BD

NZ A =g /El_:_
H P e (ST

B3 x=~2 .
itk BD =6 -2 .
AB>+BC* - AC” _ 22+(Jg)2—(1+\/§)2 _3-3

£ AABC ', cosB= = .
24B-BC 2x2x/6 26

1£ AABD T,
AD? = AB*> + BD* —2AB-BD-cos B

) 2 -3
=2 +(6-2) —2x2x(\£—\/§)x32\/63

3-3
=4+(6—2\/§+2)—2X(\/g—\/§)>< %
(Vo-+2)(3-43)

J6
:12_4\/5_%3\/3—\/@—3\/5%/3
J6
4J6-32-32
=12—4\/§—2x%
46 -632
J6
62
=12—4\/§—2x(4—WJ
2

=12-43-8+2x—==4.

J6

=4+8-43-2x

=12-4/3-2x

PTA AD =2,
FPIE 20 30 P i 2R
£ AABC cos /BAC o AB +ACT—BC* _2°+AC’ 6

2AB-AC 2x2AC

2 2
EI] cos 60° :M:lo
2x2A4C 2
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2(AC2—2):4AC
2AC* —4A4C—-4=0
AC*-24C-2=0

_ 2+4/4+8 =1i\/§

AC
2
EN AC >0
il AC =143 »
pgpoagn g BD _AB 2
m%¥ﬁﬁmﬂwﬁafAcl+ﬁ
g CP_1+V3 _ 1
BC 343 B
1 1
M CD=—BC=—x6=+2"
7 'ﬁxJ_J_
m%ﬁ%%@,%A#=ABAcqm(m:w@+ﬁy{£—$ﬂm5:m
bl AD =2,

fRnt e X Ee R R AN R, AHEE H T T B AR T B AR AN ARE, XA R AR 2C
TR, D TR, IR . BATE, E 1 RERTLT A L B PRk E,
PR R R L e B R IR, AR PR E AR, SRR RS ML 2 BFR 2 RN RZ
SEHL, I R R B IR ANk E B, (A AR S A 1A N M P e B G T R R
B = fMis s, LA ERM R =M T 0 GG B T B, KO TIHEDP IR, RS
HER R B E T .

B2 (2025 FAb K 2ERIE T RIZEK 20) AABC ', DTEBC I, AD-V% /BAC, AB=4D=2,
BD=1, kKCD (I43).

A
B D €
Figure 3. Example 2 figure
E 3. 62 E
ik 1 HRUTIE
2 2 2 2 2 2
£ AABD 1, cosZBAD:AB +AD” -BD :2 +2° -1 :Z
2AB-AD 2x2x2 8
2 2 2 2 2 2 2 2
£ AACD 1, COSLDAC=AD +AC"—-CD :2 +AC°-CD :4+AC CD
2AD- AC 2x2AC 44C

AL EM, 5 cos£BAD =cos ZDAC
i
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4+ AC*-CD* 7
44C 8 o
WCD=x.
AB  BD 2 1
HH B, B B =—
AT orekErE, 15 C-DC’ ﬂAC »
Fr LA
AC =2x @
. o A(2x) =% 7
HORAD, gt X 7
8x 8
2
)”JJ4+3x _7
8x 8
4

%f%")q:l, x2=_

eI T B AR A A B4
Y x, =10, CD=1, AC=2x=2, BC=BD+CD=1+1=2

B AABC N4 = S0 .

EINZSA AD = AB - BD* =N2* -1' =322, HORFE, #x=1&%.

%ux=§,mum=§o

fifi% 2. P70 E 2

wWCD=x.
AB BD 2 1
e e, —=—, fl—=—
AP e, 15 - DC’ IJAC .
FTLL AC =2x

H T FEE B, 18 AD® + BD-DC = AB- AC

BI2%+1.x=2-2x

4 4
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4. i

WETEHER T =AEAA TSRS D R ERR, FTRINMNNETE=MAFENMHT5
LK E. NTERMNSHIEAEIX 8, BT REBIINCLT A AE#HITTIE.
4.1. AESEKELARREHES(E 9)

TEAABC ', AD A ZBAC WAMAF/nek, 22 BC KZ&T D,
W4 A4D* =BD-CD - AC- AB .
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Figure 4. AT HEZKELANESIEE

[# 4. Derivation diagram of the length formula of the outer angle iseminor

HeEFERE: B AD )y £BAC AT 7128,

LA
AB BD AB
-, M BD=2CD
AC CD & AC ©
KN D 7E BC K2k |, Bhit
BD = BC+CD @

BHORAD, j_iCD _BC+CD

I BC :MCD
AC

BC-AC . _ BC-AB

FrLL CD = , =)
AB-AC AB- AC
1E AACD 1,
AC? = AD* +CD* -24D-CD-cos £D
. 2 ) ®
= AD?* + M _ AD'M~COSZD
AB- AC AB- AC
1 AABD H,
AB* = AD* + BD* =2A4D-BD-cos /D
. 2 . @
= AD?* + M _ AD-McoséD
AB—- AC AB—- AC

BC*-AC*- 4B BC*-AB’-AC

©® xAB- @ xAC, 1§ AC*-AB—-AB*-AC=AD*-AB—AD* - AC+ - -
(4B-AC) (4B-AC)

BC*-AC- AB

Bl AC-AB(AC—-AB)= AD*(AB—-AC)+ -
(4B-AC)

(AC—-4B)

DZZBC2~AC~AB
(4B—ACY’
BC-AB BC-AC

T AB-AC AB-AC
=BD-CD-AC- AB

—AC-A4AB

Elll —AC-A4B
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4.2. HiEHERES5 = AR ERARNIREKR

Hr 2 e BE ) A% Gk B 2 AT AR 5% FEECHE B FLRRE T, MU BT A FE AR 55 5 2R Bl fHOK R (13
Fo EMAJUTHIMERE, KBEKE. AERRSHMRCAFERERNAERD . Bk, BATHAHE
R RAE T 207 FE i 3] 5).

Cl: £ AABC ™, AD N £/BAC WIfiForek, XL BC T D,

SRUE: AD*+BD-CD = AB- AC .

B D C

Figure 5. BT EIEIERRREE
[ 5. Diagram illustrating the proof of Scuton’s theorem

WEBH: 76 AABC T, S, mp +Sascn = Sassc

%ABAD'sinLBAD%AC-AD-sm /CAD =%AB-AC~sinLBAC )
KA AD 5 /BAC [\ F8F453 4
ALl ZBAD = /CAD :%LBAC

ZBAC

O F i Hy:  AD-sin (AB+AC)=AB- AC-sin ZBAC

BAC

ZBAC  ZBAC
cos 5

AD‘sinZ (AB+AC)=AB-AC-2sin

ZBAC

AD(AB+AC)=24B- AC-cos

B*>+ AC? — BC?

£ AABC ', cos £ZBAC = A
24B- AC

HEmaX, 7/

AB* + AC? - BC?

cos 2BAC _ /1+coséBAC_\/1+ 2AB- AC _l\/(AB+AC)2—BC2 ®
2 2 2 2 AB-AC

AB+ ACY —BC?
( )

KHONRND, 3 4D(A4B+AC)= AB~AC-\/

AB-AC

2 2

AB+AC)' ~BC

AD%AB+ACY=AB?AC?( )
AB-AC
)
2
AD? = AB.Ac_w @
(AB+AC)
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AB BD
AT rgke, 4 —=—, HBC=BD+CD
o2k 4AC(D

BC- AB _ BC-AC

AB+ AC’ AB+ AC

_ BC-AB BC-AC _BC*-AB-AC
AB+ AC AB+AC (AB+AC)2

Frel BD =

BD-CD

RAND, 15 AD* = AB-AC—BD-CD
B AD*+BD-CD = AB- AC .

5. &ARIE

i DA B TE G, AT LA AT e BT LA R AT O 2 R R O T e R A
BEEANTTE, R EARE U R R AN RS B0, EAMNREA ZARTH 2R ERE /1, EREIIZR
AT A R R RR T RE A

DA W TR WIR A% 0 3R IR AU B R “ B BRI SIN - € BRI IRAIE - & BRI S IT RS -
SERLN S AL” IRERR[3]. ASCUA R BE O ER, R RE R, B OR A A S
JURTEMR TR, AU AR T 5% .
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