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5. SEWSEbELFmA
)

aa o o
AERacMidmI:
ab,c Tnai it es A, B, Ci8AABC
S  [RAB{RTmAN
p  AgSUTIHIS{HIMAN
hs hy, he : wiihAnaigatEntgu A, B, C
oy I, e ; [T HRgeUMSe Tk
M., My, M  [WiissEnsgasmifoueing
Fa Ty T [t
R : b RN M ABC
r : HEIn Y AABC
o.{GusnSm:
a b c

sinA  sinB  sinC

. [SaIUgHAISA:
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a?=b?+c® - 2bccosA
b? =a® + c¢? - 2accosB
c?=a’+Db? -2akcosC

m. [GaIUgBIMe:

a=bcosC+ccosB
b =ccosA +acosC
c=acosB+bcosA

G. JUBBRANIS:

s=Lan =2bn, =Lcn,
28T TS

a

=/p(p-a)(p-Db)(p-c)

= lbcsinA = lacsinB = labsinC
2 2 2

abc
- =pr= —-a)r. = -b)r. = —-C)r
R P (p-a)r,=(P-b)r,=(-0)r,
= 2R?sin Asin BsinC

€. JUHSRITITARN:

. B . C . A . C . A . B
asin—sin—  bsin—sin—  csin—sin—
r= 2 2 _ 2 2 _ 2 2

A B C
Ccos cos_ cos_
2 2 2

=(p- a)tan% =(p- b)tan% =(p- c)tan%
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r, = ptan—= A
coy2
A
B bcos—cos—
r, = ptan— = 2
2 B
COoS—
2
B
CCOS—COS—
r. = ptan—= 2 c
COS—
2
9. JTUSHSS USRI B
2bcsin% >
| = = bc(p—-a
a~ hre a+c\/p op-a)
ZiCCO%B

ZabCO%C
| = 2

2
¢ a+b a+

2

l, = 2=_°_[padp-b
b arc P paqp—b)
= b\/pab(p-f:)

fl. JUBSIBHNS:
4m_? = 20% + 2c° —a® = b? + % + 2bccosA
4m,? = 2¢° + 2a° —-b? =c? +a* + ZacosB
4m.” = 2a% + 20 - c? =a® + b? + 2abcosC
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. EBHID

9. Tainmen Cauchy:

1. 0 a bOR" i#t8 a+b>2yab 9
ATEMNTRTIGIMLAM a=b

2.tgigl Oa OR(i=123.....n) iHMS:

a+a,+a;+...+a, =2n,/aaa,..a,

REMOIREIGHMNM & =a, =a, =......=a, 9

. Taswma Bernoulli:

1. Ox>-1,nON" ifits: (1+x)" 21+nx 9
AIEMMARIGHMLAM x =0T n=14

2. 0x>-1r0Q, r=118M8 (1+x) 21+rx 9
AIEMMARIGHMLAM x =0T r=14

3. Ox>-1r0Q1sr<1iHms (1+x) <1+rx 9

AEMITRSIGIHMLAM x =07 r=11

m. T3 mn Bunyakovsky:

1. Dab,cdOR 1AW8: |ac+bd </ (@ + b?)(c? +d?)
T @ct+bd)?< @ + ) +d)

Ders e a_=~c¢
AIEMAIAETGHIMAM E:E 9
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2. 0a,b, OR(i = 1,2,3,....,n) tHMA:
@b, +ab, +...+a,b,)* < @ +aj +...+ &) (b7 + b5 +....+b7)

AEMTARIG MM % = % - % q
1 2 n

€. T3y mn Minkowski:

1. Dab,cd0RIENS: i/ @+0)2 + (b+d)® <va? +b? +yc? +d? 4

Serscie a_=~c
THMNIARTG]IMAIAM E =a 9

2. 0a,b, OR(i = 1,23,....,n) ifims:
J(a +a,+..+a,)? +(b +b, +..+b,)?

< Ja?+b? +\/aZ +b2 +..+./a +b?

a‘n

b,

o o a, a
U HMOIREIG UMM b—l = b—2 =..= 9

1 2

. I umn{RIman:

i &, b, cthina{giisiman sl smo:
1. b-d<a<b+c
2. la-d<b<a+c

3.la-b<c<a+b
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M. HEDBEPIDIAILIH

9. NAGSHATNGY:

1. sinfa+cofa=1

2. tarfo +1= 12 (cosa #0)
cosa

3. cotfa+1= (cosa # 0)

sin‘a

). JUBSBTRH 51 BUSA:

1. cos@-b) =cosacosb +sinasinb
2. cos@+b) =cosacosb-sinasinb
3. sin@+b) =sinacosb +sinbcosa
4. sin(@a—b) =sinacosb-sinbcosa

tana+tanb

5. tan@+b)=————
l-taratarb

[a,b, (a+b)¢g+knj

tana—tanb

L1
_ b, @—-b)#—+km
l+taratarb (a, ( ) 2 j

6. tan@-b) =

m. JuygH 2a &1 3a :

1. sin2a = 2sina cosa 2. cos2a =2cosa -1
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3. cos2a =1- 2sin’a

2tana

5. tan20 = ————
1-tar‘a

7. cos3a = 4cos o —3cosa

3tana —tan’a

9. tan3a = .
1-3tara

G. JUHSMASeY:

. a 1-cosa

1. sin— J_r‘/—
2 2

3_ tang:i ]'_Cﬂ

2 V1+ cosa

4. cos2a =cog-sin’a

cotta -1
2cota

6. cot2a =

8. sin3a = 3sina — 4sina

cota - 3cota

10. cot3a = 5
3cot“a -1
a 1+ cosa
2.C05—=+ |[———
2 2
4, tang:_smu
2 1+cosa

&, BN sina, cosa ,tana THSHEE t (t =tan%)

2

sina =

Y. JUHSTIN:

9.9 timhinsunusisuyn

+t2' T 1+t2]

tana =

1. cosacosh = %[coséﬁ b) + cos@ - b)]

2. sinasinb =%[cos€a— b) - cos@+ b)]
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3. sinacosb :%[sin(a+ b) +sin@- b)]
4. sin bsinaz%[sin(a+ b) - sin@—b)]

.18 Gishinnuynigisgan

1. cosp+cosg= 2cosp+7qco P~9
2. cosp-cosg = -2sinP T 9gin P4
2 2

3. sinp+sing = Zsin&chos%

4. sinp-sing= 23in|0—;qcos&2q

5. tanp +tanq _Sin@+q)
cospcosy

6. tanp-tanq _Sine-q)
coSpCcosq

7. cotp+cotq =m
sinpsing

8. cotp—cotq=m
sinpsing
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¢. SR [BEIUSERISET)H

9. [GAIUSHUNEUMNN:

10 HYSE AB & CD i8I {pagm sy X 19

AX.XB =CX.XD

. (SUSHSIUNHNE

i AX thiigsumiine DA 18 AABC THMS:

BX _AB
XC AC

M. {G80US Ptolémé

i ABCD msgimansiinftii 81 s AC &

CD T} {gH THMS:

CD.AB+BCAD =ACBD
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G. {86105 Céva:

i X, Y, Z thiguishil{git BC, AC , AB is AABC it AX, BY, &

CZ Ui piEsuiyts iHms: R

AZ BX cv_l . Y
ZB XC YA

(TsrpanerISIvime e d)

&. Igﬁ?ﬁg Simson:
i P MssushivmdEini AABC 84 E
F, Grludimainmi P iglibnisitizis AABC

IHIS: E, F, GIH{HENE

(Uspppevisivungwve o)

10
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5. DANMONFSIHSHEBIvBESTIDSSHILIPIIIRN

09.

ob.

om.

0G.

Od.

0.

ofl.

o0 <5
)

L g

TINMRHANIE AABC i§jHHE S= % (8%sin2B +b?sin2A) 9

i R thmsdisini (i AABC 41 fntwsh:

R@* +b®+c?)
abc

COtA +cotB + cotC =

sinB-C) 4

it AABC, AM TigHNS i AMB =a 4 fantwiicota = ————
5 2sinBsinC

fit1 AABC, CM tisENS 1w ACM = a;BCM =
SinA _ sina
sinB  sinf

b. HANSH A, B, C thisHula, B

a. ([Nt

ABCD fsgimansiinfiargd 11w AB = a, BC = b, CD = ¢, DA = d
2 (p—b)(p-c) 2
9 . C A B
U W{RY AABC 1HM8: @- b)cotE +(b- c)cotE +(c- a)cotE ~09

[ouMABITIEENS AA’ 81 BB’ 18 AABC $rivth ints:

cotC = 2(cotA + cotB)
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®. SANBNGSIHSHRBBHID

0Q.

08.

90.

99,

om.

oM.

9.

o.

[ENWUMAR{AUSHIMANABCD 1HMSTBmn AB +DC < AC +BD 1

FHBHIMANITAY ABCD 818 O TESH{UAINisHYN{gY 1T S thifianis |
[ENWUIMAT :

OA? +OB? +OC* + OD? > 25 (arumnifsigjinginnnm

IHIHIL AABC BIS{HiANitig 1 Bunndiia, b, ¢ (@ b>c)

[OTINAT b2 2

IHTHIL AABC BIS{HANIG S 1 uHimanini MNPQ &iiffill AABC 9
M €(AB),N €(AC),P& Q<(BC) 4 i1 S' th{finit MNPQ
[NwH S> 2S

ABCD MMiMAMMIS{HNGG 1 1M NEguusigini{i [AD] & N th

. o ) - 1
GSuHISIB (Rt [CD] 18w MBN =49 1 [fntH v2 -1< Syen < 5

IHTNWEHIMAN ABCD; O tESBUROHNN{GH 1 514 S1=Soe; S=Scop

S=Swco 1 TR /S, +,/S, < /S 1
. 1
IRWERIMAN ABCD MS[RMNIE S 1 fWH S< & (AC+BD)’ |

IR AABC 9188eTtE s 1 H tataiiis AABC 1w AM; BN;

CL thANE ¥ [utuemAsh:

12
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HM HN HL
—+—+—=1
AM BN CL
AM BN CL
"HM HN HL

2
c. AM.HM < BC

93. IHINW AABC & O TESEYWIEHAN{HIMAN Y UH OA; OB; OCHE
BC; CA; AB 1Iji{5iti P; Q; R 4 (Nt usnAth:

, OP 0Q OR_

AP BQ ' CR =1

AP _BQ,CR
OP 0Q OR

29

ol HIEWMIT QPSRENAAN AABC Trtifsiti A 1805 P; RIS AB &
AC it Q & R 18T {R4 BC 4 pwusNA® BC > 3QR

iR uMNiARgnam 2
of. IHIMWBHIMANMY ABCD 9 {fntyth AB.CD+AD.BC> AC.BD 1
9&. iniEWw AABC; O thisutuisigh{iitman 1 AO; BO; COME BC; CA &

, OA OB oC
AB il P; Q; RY {Rtiit + + >3v2 9
L Q L \/OP \/OQ \/OR 32
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Bo. MuBsE O 18171 AABC Hru@si{ruify A

MSH{RY (AB); (BC); (CA) Bujuena 4

..a b ¢ 3 . .
[ENTUOMAT —+—+—->= 1UNda; b; c
¢ a B o 2 b
a
~ o o A} 0
M{ARNITH{RIMAN 10w o; B; & M{FiNIES / /\
B o
C
BHIMAN B c

Bo. IHIMWHIMLN ABC 18 AM RiHENs 1

LG A <7ET pnw®m: . BE< AB?+ AC
b. BC < 2AM
210 A >% [nws:  a BC > AB?+ AC?

b. BC >2AM

BB, tEEWHEmL ABC il A 4D tulifna§aismi A 9 i Oy; O;
tiniiEiing AABD & AACD 4 UHMEHMY Oy; O, M (AB) & (AC)

151 E & F 9 [0 UONAT 2Saer < Sagc

bm. I {Fimn ABC megeinmithd(ys 1 H thimgasiisfiiman S

a, b, CINANEI R 9 (AN (AH+BH+CH)* <& + b’ + ¢4
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nG.

E.

0.

Iy

Oa.

IEHMWHMAN ABC SRAHRG O 1 ngeuMinspligaismn A ma

BC {5l A; SHrbii(ati A, 1 gumBimengeugsinetianinemi B & C it
AA, + B,B, + CGC, >§ y
BA,+A,C AB,+B,C AC,+C,B 4

B1; By Cy; Co 4 (RNUITIS =

IRTWERIMAN ABCD 18 AB=a; CD=c; AD=BC;ADC+DCB = 90°*

M, N, P, QEESHRAMMIIHMIS AB, AC, CD, BD

a-c’

[ANEGTENAT Sypg = 9

ad o o

IHMNWANSENG{RY a; b; ¢ & HgsuMEnsauisteMbmseuii Iy Iy 1o

Lﬁj’]mﬁ’]1+l+i<i+i+iﬂ
a b c I, I, I

IHIINW AABC 18 A > B > C1 O MSguyuisin{iiiman 4 unmums
(AO); (BO); (CO)mii BC; CA; AB {iiti P; Q; R
[ENWUEMAT OP + OQ + OR < BCH

IH1IW AABC W18 O dmsipiimanine 1 unnivgii AO; BO; COMi

BC; CA; AB {§iti D; E; F4 [antuusMAs:

15
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be.

Mmo.

Mmno.

mis.

fnen.

MG.

M.

ma.

me.

ifiENWw AABC 1188 B thigwu 4 18110 (BC) imidinitgs M; N 8w

BM=CN 1 {intiith AB + AC > AM + AN

fi¥ AABC i1l A; 165 BC; B, 160 CA; C; 160 AB 9 [aNtuiNARIumiiim
AME LYW HNGINY AABCy; ABCIA;; ACAB, msmnﬁgig&sﬁm?mﬁ

%“tsmm?gi AABC

27R?

[ENWUAMATIHT AABC THWMS:  m,m,m, < q

[ENRWUEMAT: |1, + 11, +1 1 <p?

cc—

it P hESuHwisiii AABC 1 Sintwi P 1g1fg A, B, CH x, y, z 84

Ginwi P 181 {fH1 AB, BC, CATip, g, r1 ftusmAsh:

a.x+y+z22p+q+r)
b. xyz=8pqr

Ref i p guinHiiuHmMESINs S < p@’ +b* +c?)
IR HIMAN ABC BIS{ANIE S B4 my,, m, m SHuRNSgasaitgm
G M9 EORITENATE M2 +m2 +m2 >3/

2
[ENWUENAT: 1,115, 4R

r, I, . r@+b+ cabc

I {FIMAN ABC MIS{RANiS S 8 msiigiia, b, ¢
[ENWUIMAT: a’b’ + b*c? + a® 2165
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na.

me.

GO.

9.

Glo.

Gm.

GG.

EwUmAT: -+t + L 22(1+1+ij 9
’ p-a p-b p-c la b c

IHTNW{HIMAN ABC i8NS A 2B2C 1 [nwitmAs:

UL L L L

hb hc ha ha hc hb

pwumAs: Do Moy Me (RET
S TR, Th,

(BN UEMAT: (m; +m2+ mi)(hi +h2+ hi)z 275 4
IHINW AABC IS I 4{ntuuemAsh:

fi. h,+h, +h_=9r
g L ,1,1,2
m, m m, r

a C

fiem (=) sRnmsiglinwam ?

I AABC HI8RM C HAWH 2—5 =k (k#1) ¥ BIRGEURENE CM,

AN 8§41 BP Y tiuaniAm ;

2
S 1 S
ﬁ)&=£\/k+—] 2)S,,, < A
. /—k MNP

IHIMWAABC MISS{URNEHS G 84 wiinpibiidumem R 4

BAMEENSTBUTIBMAROU A, B, CMauiijumpiiD, E, F

pOwuAS: o< =+ =y 1o ﬁ(i+i+ij 4
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GE.

IHIHNWAABC, i1 D MiSgsisiilisi BC 1 igluiunmsi AB 81AC
1] $8% P 84 Q 11f1EN 1 UNMURBIHIEMN P 811 Q Ul AD

wnpg S Max

TNWMEHE BC (5 N 83 M 9 [anwwnA®: S

{ Sup Sucp} 1 BIHMNIREBISIGTMISIIOWAM ?

o \ ] oS a o o
®. DANBONHFINFHPITEELBOEH

Go.

dyh

GG.

GE.

IHTHIL AABC BISHNAI{EH a, b, CRUTTE[S 10cm 4 AANS{RANIGE

5618 AABC Jafigfi{miagfimanitnmspnnigsigase 4

iHIENWw AABC M880mE s 1 1885 | yudisinh AABC g H, IK,
IL $ri#1Sh1 BC, CA, & AB 4 INGHINBSE | IBIEIMW AK? + BH + CK

B0

IHNWMIT ABCD WISENGRY a 1 H iguywisig [AC] 1E & F M
Gignsinnis H 10 [AB] & [BC] 1 ASEGHI H IDYjIMNI Sper DISHIR
HUOGE

RN Gi] ABC; G865 M & N 18110 [AB] & [AC] it

AM AN o o o 3 o o o
W-Fm =14 iﬁgmﬁﬁslﬁ M & N TEH[TRI Sy ti‘ij'l.‘%ﬁ 9
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0. tHIM AABC 818 DA=30°, AB=c, AC=b &} 155N8 AM 1

HIUSI(D) Yt MEMuSNeHs Gis AABC iifitums AB (it PRUME
AC{st Q
fi. (N UONAB. AB L AC 3
“T AP AQ

2. 1 AP=x, IR I HRUINBUR IHUUINTS X 4

9. IHLMWMI ABCDMS{UIM{R a 1 514 MNP

thissufumigiibuam{st BC, CD, DATZRAMNP thiftmanaisfii 4
fi) U™ : CN?-AP?= 2 DP.BM 1

g) fisfideiu M,N,PidgjimwAMNP RSN iggsiEe 4

é. GRNBINIBIS

&b.

gm.

tsmi"mjﬁ AC i8 AABC 171585 E 1 iy E §t (DE)/(BC) & (EF)/(AB)
1 (NS Spper = 2y Sape Serc |

Q_B R

fiU§ ABCDEFGHIJ §Rmiitigs 13 89 st
HusisswiinpuERIMAnitt PQRSEEI).
IHIHW PQ = 28 & QR = 264

AONSIAANIREUSISs 9
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&G.

BE.

&o.

g,

&0,

fhueiian AABC tifiimana sl i P higs

YWANTRIMAN 1 URHTHY PR, PS & PT{H{msgw

u =3
1

IHEHGES P igimamuginTisiman 1 uinas

~ 1

ﬁmgﬁLﬁnﬂE'ggﬁgﬁﬁﬁtﬁTj% {8{RANIE AABC 9

MUGEE P {1 AABC Ui AX, BY, CZ {&§ims
grogEmsuinm 1 wnasidmmanitumeings

SMTMSANIGIGE e [HiMANgEeHeMNs

[RRNIHIAIE

Algueian ABCD & AXYZ t{UiRg]{me B X C

3805 X 18760 [BC] 841 D i8ViB [YZ] Y

TINE [WiLg MEsHlImSEitgmY A D
” z

AHjueWa UNEWIMSUiih Sem IRUNEBREL Meuiitiioy3 cm

o

PhEsERnme hwgmurigny 18w | A

P P=
v

J

AANFANIRiBBANhw EIY B ugdiEn |

MUBSHYWHN AABC IRGNURHIBMAROL

{Fmanmimuyteuiss iNwisn AABC t 6 15

1 USBISAMIS{HANIE SEWMATING 1 HAND Saec 4 ’«
40 \ 30

A B
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e,

90.

99.

ob.

am.

dG.

AABC M8 AC = 7; BC = 24; C=90 1M MESERAMA [AB]; D i8iis
YIR(AB) thigty C 4 DA = DB = 15 ¥ IA{iUi} ACDM 9

IHTHIL AABC BIS{HANIS 1AM 1X, Y, Z thisuanslubays [AB],

9 AX _BY CZl

[BC], [AC] tIjHitiRen — ABE-CB-CA 3 ‘IﬁnﬂS”ILﬁFU’]Iﬁ AXYZ A

AABC t{RIMANTHHtMWYs 1 {fusijupanigsmangins «

X W
VARNAvaav

o

iBug A OC>60 9

[BC] thukitBnismiife O 1Athdsuyiatbnm
[EF] thiyiis Sutiegnéiis [AO] 4 DIMESERAMMISESE AB 9
THHMEMY O 1Nt (iU [AD] i [AC] {513 1 Uinenth J thigeisnm

Wififis ACEF 9

IR [UIUG] {N ABCD IERMSAgU A ME{wE 1 URgsUNE AB &
CB MuBss H & K 185 CH=CB & AK=AB 1 [fNtuemA:

a. DH=DK
b. ADKH [ AABK A9

atimes BRSC & DCTUISING Rt is{uiigj{jn ABCD 9 it
AC=ST iilitnugitnis (AC) Irnidi (ST)9
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k.

99.

orl.

0.

o¢E.

0.

WU (XY) ShitiRs o (uniBsmamuriiig) 1 088s A 18110
(XY) wtiugiiteit (AB) & (AC) B & C

[EUMAT BC MAMuSsushummunm A 15is1ii (XY)

IR E; F; GSguisiib{ni AB; AC; BC i8 AABC it AG; BF &

CE MSM{FHtesHEL 1 [anm AEBGLF_y 4
EB GC FA

i P thisuistutitisiinigi AABC 9 A4 By; C; tinusismstnisgest P

1g1I0 R4 AB; BC; CAY [t A; By; C; IR {5

IHTWETIMANTHY ABCD; M MESEHRAMAS [AB]; N thESsrnmey [CD];
Q 18110 [AC] 1 U (QM) MHTE (BC) {5t P

[ENUENHT QNM = MNP

AljueIng uME AB, CD & PQ Mugits
TuigiSumtenmEm A & C islibnis

ytw 1tiw B & D i8lutitiutwis 1 88s P

& D 18115 AB & CD 1 {5tuth PB = QCH

UAMSSE P, Q, & Rtgfmmmmﬁjtﬁﬁ BC, AC , ABifjiifil is AABC

-C

e B —EBC ,CQ= CA AR —éAB 1 UAMBSE X, Y {ginsid

1g1ub s PR & QPIBIPX = % PR& QX = % PQ 1[Nt (XY)//(BC)
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y[o}

k.

aie.

flG.

cle.

fa.

el

I AABC MISROMER A 4 i1 | MEEHEEIRI{TAABC, D igs

RAMAI{RY AB , E TS {ungusis AACD 1 wuemi® : IEOCD

IHTNWEHIMANNY ABCD, 1sliuAMHNE AB, BC , CD , DAIHEIUAM
585 M N, P, Qitiy AQ = DP = CN = BM 45wt 18 MNPQ

i ABCDHMIET 9

IRTHWEGIMAN ABCD WinntiiRn o), sis[ghemiiissgimanmeigm
{68M 1 D885 P 1SRN AB §rums PM |, N8Ss Q 18R BC

HROUSIH QM 9 pwuaNATHE PM O CD  im: QM 0 AD 1814

i (S M R UsSHUDHNIIUR (t) & (t2) 1 4 (Sy) M ry Ts8HR (S
SHUMIE (t,) 1 1458 (S,) M, TeBHIY (S) BHUDE (1) 1wt (S) &
(S,) thigtitismniiss 4 ALnm R thusnudisn &1,

ABCD mIEgiminitifiE AB=8,;BC=6;BD=10A=D &

~

ABD=C 4&aN1CD

A4 AABC ; BAC =10(P& AB = AC D thtigsutuisiug [AC] it

ABD =CBD 4 t{Nf$1 AB + DB = BC 9

it AABC 121886 P gty 1 181ib{pi AC & BC iiiss M & L it
PAC=PBC& PLC=PMC =90 4 [pnwissMiisid D tEgsERame [AB]

1818 DM =DL 9
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ia.

rle.

GO.

Go.

ab.

Gom.

GG.

GE.

i1 AABC RS A =3(°; B=50°; M =(AC) 3t CM =CB 1 [ty
BM=AC A

pufimAnaEE ABC itumasign C=80 iiss M 18w

MBA =30°;: M AB=1C 4 5ans1 AMC

IR GHMANMW ABCD ¥18T& AB=a; CD=b & [fii1i{gsi AD=c;
BC=d & #}lii{gti AC=p; BD=q 4 Nt p*+ o’ = &+ o + 2ab 9

D thiSugtigiunt{Ri [AB] i8 AABC 18 AB=4AD 1P thisuytuis]
1osiEiinT AABC ity ADP=ACB 4 Uit PB=2PD 9

IHIHW AABC wiiitjsiingi 1 P hisuywigiils BC

[Ntst PA = PB + PCH

IHTNWIMI ABCD gt 4 1E168s P fimisiin PAB=PBA =19 ¥

[Nt PCD thifmanasiig 4

Aujueng) ABCD tugii iz E

AB=BC=CD=2 & AF=DE=2; BE=4 & /F>//\
FC=CE1 il FB 9

A B C D

IR (0) M r Geii (07) M R 1 U (L) Uerhigiunipd s &

T 9 50N ST 4
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Ga.

G,

GG

Ge.

go.

go.

IHRSE [PQRIM{AANIRIS PQRY UAMHKH{GHIE ABCD MH[HHE |

quw$ JAEB|=3; [DEC|=10; |BEC|=2|AEB[EANS) |AED|

IR AABC Jajugiii{me 1ihes (SR)/(CB);(TU)/I(AC);(PQ)//(BC)
BIRTHANIS AABC ithwithugii (PQ); (TU); (SR)s AABC thils

BISAMISAANTRIEGIN 10160 Syz=19

IR ABCD SuHimAmins K; L; M; N thissRamaiifismis DC;
DA; AB; BC 4 80Nt AK Mii BL; DN {sitl P; Sitfits CM & BL; DN
¥ Q; R HANM{FiANIHISEGIMAN PQRSINWEME Sasco=3000;

Samop=513 841 Scysr=388

IHTHWEHIMAN ABCD 818 AD=+/3; ABD=ACD = 6(°; E & F

_3-1

thisiminak{Eman ABD & ACD; 15 EF = N

tsim"mjﬁ%ﬁﬁ [AC] & [BC] 8 AABC USRI [FIgImiT ACKL &

9 HANSI BC o

BCMN 4 (BL) Mii (AC) & (AN) tifHf (s P & R4 (AN) M5 (BC) {6l

QY [ENWEB Scrro= Sher

UEE (L) MA{HH [AB] & [AD] iS{usugj{ny ABCD {§i¥i E & F 11j1
AC _AB  AD

U™ G DHBSHIUEININN (L) & (AC) 9 JANith — = — +—— 9
a upagini (L) & (AC) 11 AG AE AF
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eb.

gm.

EG.

&t

£o.

enl.

0.

I (O Ry); (Os; Ry) Uei sttt (Os; Ry) BeigiSHi Oy; O,

susigishumBtsiming 0, & O, 9 nwunA® _ L -1 1
JRs R R,
AUUMIMAN ABCD HI8HNE{HH 1; 2; 3; 4 & SNt BERGNMNT 1 thtn
F; G; H; ITGgsRamiifisis AB; BC; CD; DEY X th&SuRameuis
[FH] & Y ThEgaRamesis [GI] 4 #ys [XY] wafiuuiiithsgens |

RANSIS I BT MEINSIUET AE 4

151t {4 BC i8 AABC itifigs P it PC = 2BPt inngm ACB i
ABC=4%; APC= 60 9

UAMHYEH{GH AC & CE ismimanatis ABCDEF [fiiumihtutgs M & N

i¥ AM :AC=CN:CE=\ 1 ®ANSIA iT B, M, N I5i{5itin 4

jueiifmginiimana umatemees 6 i gins
Sy EstMwmSm 1 {Himansyts9mensjuiii

107 8 [RHi banm 1 sunmpii AB

igligrgwpieeman ABCD it M it ABMD

PTG [E ¥ [Nt T CDM = CBM i13ACD = BCM 1
aujueng st iNwElinshngetitn

®18M 2cm 1iMETsHARRisRg i EuEe C

TURTH SNSRI |

26

www.facebook.com/7khmer
fb : Entertainment And Knowledge



B

g, niueming D MBSERAMLE AC 81 DE JAB 9 DTN
[NW® AE = EB + BC ¢ '
A

900. AABC irlifiiti A Ms{uiftuamst BC=a, AB=c, CA=b
slnfbEENS §6 BC 158u P utwisiibiiiitn PRl A isluiient
BC 4E P it PK O BC {f¥1 K, PLOAC i L 81PM O AB (gt

M sniuifuamEss PK, PLEN PM thiifim x y ,z¢

meimsgurEisanyn: s = 24+ 248
Xy z

909. IHIHIWHIMANITH ABCD Hinftiiilen O 1 intithngsumineis
uAME BAD 8§11 ABC MBMHNEeE E 181U CD 4
fi) Ut : AD+ BC =CD 4

2) iHEuH ED 51 4 mangy e

CB o

90b. THIM AABC WIS{HH a; b; ¢ &fina hy hy; h 1 [NUTIMATIT
1 1 1 1 1 1

+ +
h, hy he Jpp-a) ppP-b) p(P-00
198 AABC thifmana Sy ¥

90M. i AABC 18 0 < B < 90% &4 AH: AD: AM thines

ThRgsUIENE SMIBHNSHIGMN A 9 [t th D 18iEige M & H 4
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90G.

90k.

900.

90¢N.

900.

908.

i1 AABC geafieied AD, BE & CF [t %: T8 P S

r
R
AEDF & P tiis{si AABC 4

e uMASHBHIMAN ABC msmiitiiihms:
2(@° +b® +c®) = a(b® +c?) + b(c? +a%) + c(@* + b?)

1912 AABC th{Rtmana sy 4
ENWUENARIT m, +m, +m, = % 1918 AABC t{Fmanasg 9

[ENWH{HT AABC 1HMS:

@- b)cotE +(b- c)cotA +(c- a)cotE =01
2 2 2
RSH{IIASRIMAN ABC TEigiims:
1
a. S:Z @+b-c)@a-b+c)

J3

b. S=—3 (@a+b+c)’
36

fige O Taniniini{l AABC frsumtiing OA', OB' & OC'igHifB{His
BC, CA & AB 11j}151(§ AABC M {ft) 1 [anws

OA+OB+OC=R+r
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8. SRNEENS{HAsH Olympiad

990. P M58EH1 AABC 4 PA Mii BC {5l D; PB Mii AC [§ill E & PC i
AB {5l F 4 GINM Ui unsAMa Mt phisiny %;%;%} 18

HiuEeTh 2 BRI EAMG NS Y TSH T 2 4

999. pirtiwIE ENE AB 81 885 C it Sinwd C 161 AB 1]

4cm 1l CA=6cm & CB=10cnHNSIHYH RIS 1

9ok, IHIMNWERIMANITY ABCD I8HHgH AC & BD MEM{H O

quUIM 1, 1, 1, 1, MENELRANIS{HIMLN OAB, OBD, OCD &
ODA iijuam 1w 1,1-1,1 [ENWUONAT ABCD
h fhh I I

ThEEMANEAI ] 4

9om. fit1 AABC iftHty D, E, FIGSuRnmais{gi BC, CA, ABEHP, Q, R
N SSERAMISIBENS AD, BE, CFI{HE 1 [fntuss iusaiwju T
Swi{MY Sem iy unIuK EIman iR i o

_AQ*+AR’+BP’+BR*+CP +CQ’

-
AB?+BC? + CA?

99G. fit1 APQRINS PQ=8, QR=13 & PR=15 G{NHHLGLE S grsisiuh

PR (inBaigitguonismifie 8w PS & QSMSHiiuns |
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99k,

999.

99,

990.

99¢.

I UNIMANHIS ABCDE wififitiitti (0) 4 1811l AB 18 (O)
iHGeE M (M Seinnt AT B igjw) 9 wuinAt:

MA +MB + MD = MC + ME

WM ABC gty 4 wiman ABR, BCP, CAQIBisimy
Wil AABC iits PBC = CAQ = 4%, BCP= QCA = 3(° 81
ABR=BAR =19 9 [itith QRP=9¢° & QR=RP 9

IHIH a, b, cE{HAIS AABC &1 A M{AANIS 1 wuEmMAS

a® +b? +c? > 43A 4 iR EMRIgiHInmam 2

AisrwiR I fimana Ry st R 8 Midiuiinnhis

{RImaniss r 1 st inismtsuiid JRR-2r) 9

{fiman ABC MS{istiini a, b, c1 uiGiButsisishiminiingh
mitnanu eI SuRHeT 1 unavsRgwoRthywghioiamman
vidnmeth{HimAnTEuMesssmu3 4 ﬁnnmﬁmtgmgmﬁﬁmm%@@&

FIRFN{RIMANGIH3 §Y i AABC
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[ Sos mg:? LERMPIES

09. UHUNGE1 S= % @*sin2B + b*sin2A)

MY{EUS sin: a= 2RsinA, b= 2RsinB iHMa:

S= % (@*sin2B + b*sin2A) = R?(sin* Asin2B + sin® Bsin2A)

= 2R?sinA sinB(sinA cosB +sinBcosA) = 2R? sinA sinBsin(A + B)
= 2R?sinA sinBsin(L8(°-C) = 2R?sinAsinBsinC it

HHIss Szi(a2 Sin2B + b*sin2A)

2 + 2 + 2
Oby. [areys1 cotA +cotB + cotC = R@ +b +c)

abc
b2 +C2 —a_2
o - 2 + 2 _ 2
g cota=C0SA - e _ RbT+c-a)
SinA a abc
2R
o 2+ 2 _ K2 2+ 2 2

Bsmignams cotB =~ TC 7B L gc- RETraT-C)
’ abc abc

2+ 2+ 2
DBISSIRMS cotA+cotB+cotc=L:C) .
’ ab(

0. [ASILTE1 cota = Sin@-C)

2sinBsinC
MU{SUYS Sin 1THMS ©
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c _ Bv™Mm _ a
sinda sinBAM  2sin(B + )
N sinB+a) _a_ SinA _ sin(B + C)
sina 2 2sinC 2sinC
sinBcosn +sina cosB _ sinBcosC +sinCcosB

~

sina 2sinC
 sinBcotq = schosCfschosB OB A
2sinc
= sinBcota :w m
2sinC 5 ! : c
UHi8s cota =m 9 M
v 2sinBsinC
OF 2. TR SinA _ sina
& [E: sinB  sinP
MUEaUS Sin it AACM & ABCM itiiiims:
AM CM BM CM
— =0, —F=—7—=-© C
sina  sinA sinB sinB
1t AM = BM /Axi\\\\
@y (1) & (2) g Sn% - SInA BTy A
sinB sinB

b. sans15A, B, C £158655 o, B

tﬁa:BtmsA:B:g—a&C=2a

i o £, U o >B 1912 sina > sinp
sina _sinA sina _ sin3 _ sina —sinf _ sina +sinb
sinB sinB SinA  sinB  sinA -sinB  sinA +sinB

my (a) :
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SinA —sinB _ sina —sinf
SinA +sinB  sina +sinf
A-B_ A+B a-B_.a+p

= tan cot = tan——cot——
2 2 2 2
+ + + +
tﬁ1ma+B=Ctmsu:E—a—B:>cotA thana B
2 2 2 2
—tan? "B tand P = (qn® B o0 B
2 2 2 2
atanA_thanG_BcofaJrB
2 2 2
N tangztana _Bcotza P 1913 tanﬂﬂan2
2 2 2 2 2
A-B_9¢ A=TL_O+B 0
2 2 N 2 2 2 4
A+B_m_a+Bp | _Tm_a+p_¢
2 2 2 2 2 2
OF. iﬁﬂ-”ﬂmf tané: w
2 V(p-b)p-c
., A A

sin— .
e tar = 2 - 17C0A
2 E A 1+cosA
2 B
ithty A +C =180°P=C0sA = -cosC V
C

mu{guensuEt AABD & ACBD:
BD? = a? +d? - 2adcosA = b? + ¢ — 2bccosC = b? + ¢ + 2bccosA
a’+d?*-b*-c?

=>COSA =
2@d+bc)
2 2 _Rh2_ A2
1-cosp=1-2Fd -b =¢C
2(@d+bc)
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22d-a* —d? + 2bc+b? + ¢?

2@d+bc)
_(b+0’-(@-d)’
"~ 2@d+bo)
_(b+c+d-a)(b+c+a-d)
- 2(ad+ bo)
_2p-2a)(p-d)
ad+bc
e 14COSA =1+ a’+d’-b’-c’ _ (@a+d)’-(b-o)’
2(@d+bc) 2(@d+bc)
_2(p-b)p-c)

ad+bc
s tarp s = 12CoA _ (p-a)(p—d)
2 1+coA (p-b)(p-c)
D an = [P=aP-d
2 V(p-b)p-o)

0d. JANUE (@- b)cot% +(b- c)cot% +(c- a)cot% =0

B.C . B.C B.C
- aSlnES"']E aS|n§S|nE aSlnES”’]*
WIENA 1= A ‘,(B C)_.B C .C B
COS— sSinl —+ — SIN—CO0S— +SIN—CO0S—
2 272 p FOS RIS 05,

= a= r(cotE + cotE)
2 2
;‘iﬁgﬁh’i %8 b= r(cot% + cot%)

(oo o)
c=r| cot—+cot—
2 2
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* (a-b)= r(cotE - cotéj
2 2

e(b-0)= r(cotE - cotEj
2 2

e(c-a)= r(coté - cotE)
2 2

iHMS @- b)cot% +(b- c)cot% +(c- a)cot% =0 9

Of1. janersl cotC = 2(cotA +cotB)

wn G thepnéusis AABC

2 2 4mi
IS AGZ:(—m) =2
32 9

-1 (2b® + 2¢* - &)
9
BEINTEI 168 BG? :é (22° + 2¢% - b?)

ithts AA’ 0 BB’ = AB?=AG? +BG?

- szé(a2+b2+4cz)

o & +b? =5

= a’+b*-c’=4c’

= 2abcosC = 4c?
mﬁ[gfﬁﬁg Sinifitg a= 2RsinA, b= 2RsinB,c= 2RsinC
= 22Rsin A.2Rsin BcosC = 4(2RsinC)*

= sinAsinBcosC = 2sin’C (1)
cosC _ 2sin(A +B)
sinC  sinAcosB

IHNSH] cotC = 2(CotA + cotB) «
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< sinAsinBsinC = 2sin’C (2)
iy (1) & (2) 158 cotC = 2(cotA +cotB)

0. [ntis1 AB +DC < AC+BD

i O thaysi[ghsgiman ABCD

i ms AC=OA+0C

BD=0OB+0OD
= AC + BD = (OA+0OB)+(OC+0D) D C
>AB + DC

g‘imss AB +DC<AC+BD 9

O&. JNTUENAEE OA® + OB’ +OC* +OD* 2 25
NHHINE S = §+S$+$+ S A
2S = 26+2S+2S + 25,
:% .ZOA.ODSim1+%.2 OA.OBsiru,

%.2 OB.OC sim3+%.2 OC.OD sing

=0OA.ODsiro; + OA.OBsiro> + OB.OC simiz+ OC.OD simiy
i sinop < 1; simo< 1; simiz< 1; sims<1
= OA.ODsim; + OA.OBsim, + OB.OCsimiz+ OC.OD sinmy
<OA.OD + OA.OB + OB.OC ©C.0OD
< OA?+0D?+ 0A?+0B? + OB? + OC? + OC* + OD?
- 2
= OK+0OB*+0C+0D?

Bu182 25 < OA*+OB*+0C+0D’

+
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pymmAnigmuam OA=0B=0C=0D;a;=0,=a3=0,=90°% ABCD

MMETY

90. JASNTTEMAL b= 2

wBng s:% besinA< %bc (sinA< 1)
Wwb> c= %bcs %bz

— S< %bz guise b2+/2 9

99. [WIE1 S22 25

it H hina AABC Hasismiggmn A
ithmng S=%D\H [BC; S=MN NP

AN MN
ithes (MN) // (BC)=—=—— (1
de (MIN) /1 (BC) =25 = (1) B
CN PN Q H
A an @
MNDPN:AN[CN

BC[AH AC?

(PN) // (AH) =

My (1) & (2) i6ms
'S _ANICN
2S AC?

t Cauchy:AN? + CN® = 2[AN [CN = (AN + CN)? =4AN [CN

AC?

> AN[CN

<
S~ 4AC?

2
tHTS ZE AC

=S5 9
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ob). jan \/§1<S\/IBN<%

1 . V2

IHHES Sy = [BM [BNsin49= =~ [BM (BN

B S=Sygy =Spec ~ S, +S, +S;)
=l—(§U\M D\B+%[BCENC+%DDM [DNj

:1—1(AM +NC+ DM [DN) A
i S 75
—E[ﬁAM +NC+ (L- AM).DN] M
=1-1[AM - AM DN + NC + DN]
2 s,
1 S;
=1-=[AM (1- DN) +CD]
2 D N

S:l—%[AM CN+1]=AMCN=1- 25

Nz

HNGH S= =, (BMBN ——\/(1+AM )L+ CN?)

—E«/AMZ [CN2+AM? +CN? +1

- 8 =é[(1— 25%) + BM? -1+ BN? ~1+1]

= 8 =1-45+ 45 +BM*+BN°-1

N

8

= 48+ 4S5=BM?+BN’>=2BM.BN =— 3~ [BM [BN

N

4
e J2X+4/5-2520

= SWS+V2-220 whwS>0

= S+1-4/220< S>4/2-1
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e} Szl—%(AM CN+1)

WM B ATD =AMCN=0 - s=1—%:%
1

WM B[l ATD =>AMCN>0 - S<1_%:§
= Ss1
2

BHI88 V2 -1< Sy, <

MBN —

Y

N |-

om. [anws1 S, +4/S, < /S

HHES S =%E®A [OBsina
_1 :
S, —EBDDBDCsma

SS, =%E<DA [OBsina X%BDD [OCsina

it a +p=180°= sina =sinp
iHms §S, =%E®A [OBsinf X%EDDBDCsinB

Sitalan SS; = Soap Sosc

Hﬁﬁigjﬁ S=5+S, +Sopp *Sopc 2S5 +S, +24/Sppp Bose
- 5231‘*52*'2'/51[52:(\/_*'\@)2

guige VS2,/S +4/S, |
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OF. JAINIEIS < é(AC+BD)2

MBS S= Syop + Soac + Sonc + Soan

i Sy = %OA [DBSINAOB < %(OA.OB)

THRBIMINT THMS Spge < % (OBOC)

Soco s%(OD.OC)

Sonc s%(OA.OD)
= Ss%(OB.OA +OBOC+0COD + OD.OA)
- S< %[OB(AO +0C) + OD(OA +0C)]

- SS%AQDB

My Cauchy= AC’+DB? > 2AC.DB

(AC + DB)?
4

1913 Ss%(AC+DB)2 Y

=>AC.DB

OF. JATILU TS BI:

HM HN HL
A —F+——+——=
AM BN CL

IHIHTS Sype =%AM BC

Siac =%HM BC

40

www.facebook.com/7khmer
fb : Entertainment And Knowledge




Sigc _ HM
Swec  AM

=

BuHiBNEme Suc - AN, Sy _HL
g Sic BN’ S, CL

HM HN+H|— Sigc * Siac * Sins — Sasc =1

[$5H

AM BN CL Saec Susc
AM BN CL_
"HM HENHLS

musinmeng =AM BN, CL ABC[ 1,1, 1j
HM HN HL SHBC S‘|AC SAHB
11

1
= + +S + +
Grisc + Shac + Sare )[ Suc  Suc  Sum ]

My Cauchy:S e +Siac + Sans 2 3\/34312 (Biac Boans

1 1 1 \/ 1
+ + >3
SHBC S—|AC SAHB SHBC [SiAC AHB
AM , BN CL
= — =9
HM HN HL
2
C. AM.HMSBC

AABM & AHMC thfiitmaninitt BAM = LCB (Ssistminijiam)

= AABM OAHMC 1818 gl\l\;: MC

tny Cauchy:BM? + MC? 22BM.MC

2
- wz BM.MC 35 BM+MC=BC
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Huise AM.HM <

BC?

eI

9. [ATLTUEMARI:

a. —

OP_0Q, OR

AP BQ CR
i [AH] thiina AABC

=1

H” thismstntn O - AH
= [HH'] thAna AOBC

1 A
Sasc = ZAH BC jsosczﬂ
SOBC=%HH'.BC e AH

: R Q
W@t (OH') // (BC)= ﬂ_@ _
AP
- SOBC :@ B }’_.II P
Sec AP
suminnnmg Serc = OQ. Soms - OR
v SABC BQ SABC CR
mms@ OQ OR SOBC+SOAC+SOAB_1
AP BQ CR Sasc

p AP,BQ CR
OP 0Q OR
AP _BQ_CR SABc[1+ 1, 1j
OP OQ OR Soec  Soac  Soms

1 1 1
N R
P TR T Soee Soac Soms
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o4, janewugmAgIBC > 3QR

jHms: A
BPQ=SCB (f§wamhiniiiigm) P S
= APBQ & ASCRM{fiimanifitizs:

BPO = SCB 1M APBQIIASCR B QR

3mr 2Q-PQ SRPD=BQRC (1)
SR RC

it PQ=SR=QR = QR? =BQRC
BC=BQ+RC+QR=>2,/BQRC+QR= QR
mymMARIgHmuAm BQ=RC

My (1) = BQ? =QR? = BQ=QP 81t ABC=4%

Buige BC2 3R wumeiftigummuim ABC mifimaninieums 4

o4, janrs1AB.CD+AD.BC > AC.BD

Ml K ﬁ1ﬁ$ﬁ§misighﬁﬁtmnﬂ%ﬁm
ABK =DBC;BAK =BDC c
tfitns AAKB OABCD B
AK BK _AB
DC CB BD K
i3 ABDC=BD.AK (1) A

yNifg{H ABD = ABK +KBD; KBC =KBD + DBC

ims ABD =kBC 1528 = BK _ AABD DaABKC
BD CB
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I == =——=_- = BCAD =BD.CK (2)
BK BC CK

wn (1)+(2)=
AB.DC +BC.AD =BD(AK +CK) = BD.AC (AK+KC>AC)

yuise AB.CD+AD.BC> AC.BD

pEmNRsIgmnm K 165 (AC)

oA [oB [ocC
ch’Z—\/_F>+\/0Q \/OR 232

MiSoec = §:1S0ca = S1S0a8 = Sasc =S A
= S=§5,+S,+S,
wmg S =2 YS *S =1+Sz+83(1)

s s s /=
i S_AP_OA+OP_  OA A&

s OP OP OP P
OA _S, +S, OA _+S, +S,
(1) & (2) wme (5= s “Vor= 5
2 OB_\/Sl S, |OC _S+*S
i Cauchy:s, +S,> 2,/SS, = 26,+5)2 ({5, +/5.
- S, +S, 2 82\/%\/5
Sprecaley OAz\/S_ZH/g:i[\/S_“\/gj
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2 2 2 _ 2 1 1 1 23 1
HPMG]H hZ +h? +h? 4S(a_+F+?)> 4353 i (2)

WA @)x ()= (m2+m?2+m2|h2 +h2+h?)2 2757

&b, /) janewsr h,+h, +h,>or

TS ; ah, = S= r(a+ b+c):> h, = r(1+g+§j

IGEGMIRI: h, = (1+a+ ) h, = (1+a+b)
- b b cC C

60

www.facebook.com/7khmer
fb : Entertainment And Knowledge



=h,+h,+h, _r(3+b+a+c+a+c+b)
a b ac b c
mulasumn Cauchy : b,a,c.2,c,b.6
a b ac b c
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sin10¢° 2cos4° 2sin4(C°cos40° sin8Q°

itNs BC = AD + DB (sin100°=sin80°)

AT, e oemAET D z;’nfgzmzmm[AB] 7512DM = DL

tt1 E msssrnmes [AP]; F Rnmes A

[BP]
i D Anmes [AB]

1nMS [DE] & [DF] thsiusjs AABP

B L C
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— (DE) /I (BP): DE:%[BP

(DF) // (AP); DF=%D\P

st DEPF t{ping](me; TwA DE= FP.DF=EP,DFP=DEP
ACPBL 18 F fiame [BP] = PF=LF=DE;PFL = 2PBL
ACPAM ©18 E finmes [AP] = ME=PE=DF; PEM = 2PAM
HMgfH PBL = PAM = PEM = PFL

DFL = DFP+PFL

DEM =DEP + PEM
i1 ADFL & ADEM 18 LF=DE; ME=DF; DFL = DEM
sitints ADFL JADEM; 7tfi DL =DM

= Ff:L = DEM

G jnrs1BM=AC

= C
ithts CM=CB = ACMN M{HiMANassme “
~ ~AC M
CMB=18G) ACB_40) <
2 30 ~= %0
. . A
i1 AABC: sin30(° _ sin5(® BC= AC

= =
AC 2sin50°
sin4® sin10C BM sin4C®
= >BC=————
BC BM sin10(°
AC _BMsind® _ BMsin4®?
2sin5(° sin10(C° 2sin50°cos50°
= BMSINA0 2 04400290 sin400=cos50°
cosh(°

BHigs AC = BM

i1 AMCN:

tHMS

AC
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A&, 51151 AMC

M HC thiinal AABC; (MB)n (CH)={N}
1t [CH] thinaiis{Fimanayms

= [CH] tiigeumtinsd & thivtinés
I8 NA=NB = NAB = 3(°

MAN = NAB - BAM = 30>10°= 20°
NMA = NAB + ABN = 4Q

A H B

ACB
2

AAMN & ANCB 18 NMA = NCB = 40 [NéB =02 e

NAM = 2(°= NBC
AN =NB

= AAMN JANCB

Tt MN=NC = ANMC m{Fimanai s s

ACONHB 18 HBN = 30°= HNB = 60°
1213 2NMC =60 - NMC = 30
D518 AMC=AMN +NMC = 4(4+30°=70 1

Go. janrsIp®+ f = &+ o + 2ab

i E; F thsimuiniis A,B 166 [DC]

—AEFB tuiimanini; Ton AB=EF=a

tHHMe AC? = AE? +EC? = p?

I
I
|
BD? =BF? + DF? =7 ot L c
p? +q° = AE? + EC? + BF? + DF? = AD? - DE? + EC? + BC? = FC? + DF?
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=c¢*+d*+EC*+DF* -DE*-FC

=c¢’+d*+EC* + (DC-FC)* -DE? - FC?

=c’+d*+ (@+FO?+ (b-FC)?*-DE* -FC’

=c¢’+d’ +a’ +b* + FC* + FC* + 2aFC- 2bFC- DE? - FC*

=c¢’+d’ + (@a—-b)’ + 2ab+ FC* - DE?* - 2FC(b-a)

=c¢*+d*+ (DE+FC)* + FC* —DE” - 2FC(DE+FC) + 2ab
=c¢*+d’+DE’+ 2DEFC+FC* + FC’ -DE* - 2FCDE- 2FC* + 2ab
IHMS p°+g°=c’+d° + b

59. uinz1PB=2PD

tidms APB = ACB 8
ADP=ACB (f.7)

= APB =ADP

i1 AAPB & AAPD ws:

DA they
APB = ADP |= AAPB OAAPD
Tn 2 == =" 5 AP? = AD.AB =4AD?

— AP=2AD Siiint 2= AP _1
PE 2AD 2

= PB=2PD+

92

www.facebook.com/7khmer
fb : Entertainment And Knowledge



@Gl jarnis1 PA=PB+PC

i M;N thisuiii[n [PA]

it CM =CP,BN =BP (1)

{48 CPA = CBA = 60°
ACB=APB=60 (2)

0y (1) & (2)= ABPN & ACMP

thiRT MmN i o A
§Wigjii MCA = ABC-MCB = 6(>-MCB SP
PCB = PCM - MCB = 6(°~MCB
— MCA =PCB
it PCB = PAB = PAB = MCA

1BEGMIE = CAM = NBA
AAMC & AANB ®18 MCA = NAB;CA = AB;CAM = NBA
= AAMC OAANB it CM=AN (a)
it AP=AN+NP; CM=PC; NP=PB (b)
(@) & (b)= AP=PB+PC+

am. janews1PCD Sy&iA M g7

1 H; E thisimnintis P 106 (AB) & (AD)
= PE=AH; AE=PH
it PAB=PBA =15
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= PAB M{fimanasmii !
Eb---=
36 AH = PE:A_ZB A
AAPD & APBC #18 AP=PB; AD=BC
DAP= 9(~19=79
CBP= 90~1%= 7% =AAPD JAPBC
I PD=PC (1) D c
W[iigln cotlP="1 — PH=tanPAH = 1L
PH 2c0o<15°
i o
ED = AD - AE = AB — SN157
2cos15°
=AB(1— sml?)
2cosl?
f 2
- AB(l_Ll_ij
2cos15sinl®
=AB(L- 2sin*19) = g [AB
2 2
APEB #18 PD? = ED? + PE? = 3AB + AB — AB?

— PD=AB (2)
Y (1) & (2) = PCDHi{ftmanas s 4

GE. Fi1151FB
AAFC & ABCE 8: E
AF=BC=2 E
AC=BE=4| = AAFC OJABCE
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I FAB = EBC

AAFB & ABED thi{Rimanasstims FAB = EBC

1918 AAFB OABED Tt %:ﬁ

DE
=BF="205 =222 21, guine BE=1 ¢

GE. £1181|ST|

WHiR>r

i H Sl O - (O'T)
158 OSTH MuHimAntfn

Twr ST = OH

AOOHO :0H =002 -0'H?
OH=,/(R+r)?-(R-1)? =2/R'r
guise ST=2JRr

G9. #1151 AED|

ihums |AEB| = % [EA (EBsina
|AED| = % [EA[EDsInpB

1t a +B =180°= sina =sinf
|AEB| _ EB _|AEBJED __ ED
= = -

AED| " ED = |AED| 3

EB
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[BE] _E8_[CED_ED
ICED ED " |BEQ EB
10 _ED 10

= ——=— =|AED|=——_[3B
2AED| EB |AED)|

BEMiE =

Bu18s |[AED| =15

Grl, 177 AABC

i x = BC

- 1 Sis _ 1
NS Sppg = Sppc = o0 =
ABC

itht AAPQ DAABC

=

PG _1 oo V2 /)
T2 TPy S

iy AAPQ; ASCR;ATUB iSRS uugniifiim
I Sppp = Sser = Sup $HTMS AAPQ DASCRIOATUB

im2 PQ = CR

ithtii RB+CR=BC=RB=BC-CR=x —% =[2‘2*/§] X

it (RS)//(AB); (PQ)//(CB); (TU)//(AC)

= PXUC; YOBRM{uiUg]{MY
2-2

2

XY =PQ- 2Px=%—2x+\/§x=[¥—2}

i CU = RBiS18 PX=YQ =RB=
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&

2
—2} x2
Syys :XYZ:[ 2 _17-12/2
Spc  BC? x2 2

THME Sype = 34+24/2 9

G AANSIAANIRISEII PORS

tmhms SABCD = SACD +SABC

o
13l SACD = $ADK ’ SABC = $CMB

tmg SABCD = ZSADK +SCMB)
S

= SADK +SCMB = A;CD

Hj‘lhtgjﬁ SADK + SCMB + SAMQP + SSRCK + SPQRS = SABCD

S
ABCD —
< 2 + SAMQP + SSRCK + SPQRS - SABCD

S
— ABCD _ _
< SPQRS_ 2 SAMQP SSRCK

= Sgns= g’ ~513-388=599

BH1S8 Spqes =599 9

GE. wnns1BC

IS : ABD=ACD = 60°
IDeEEIMAN ABCD MuHimaAnsiin g 1
i1 (O;R) thiiiitins ABCD i
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it | sstiButhess{umnhi (BE) 8 i
= ABI =30

w1, hEsu{umgihh (CF) 8i i
iz 1,CD=30=ACI, =3¢ (1)
it ACI =ABI =30 2)

My (1) 841 (2) shmnes 1 1sin | 9

MY{Gusas : R= AD __ E =1
an T 25in6C V3
2

wfinafn : 1DF=IDA + ADF=ABI + 1 ADC =30+ ZADC
2 2

5 IFD=FDC+FCD = 30’+%A DC

ime IDF=IFD = ID =IF
A OID w18 O1=1D ; 10D =2IBD = 60°
imez A 10D thifismanadiyy ; ID = OD = linwms IF = 19
fonwgsmiLnthms IE = 14
muSusHuasuEl A IFE
IF2+IE2-EF _1

cCosEIF=— "= =" -~ S EIF=60P=BC=1 4
2IE.IF 2

80. JANLUBI Scpro= SheR

i1 AC=p;BC=q=>AB=.p*+¢°
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1 1 1 qu 1 q
==BNBQ==-BN(BC-QC)==q| q- ==
Soen > Q > ( Q) ZQ(Q D+ q 2p+q

1 1 pq _1p’g
Sico =—ACCQ=—p——1=-"1
oo AR P T 2peg
2
Seec = 1 CPCB= 1pa”
2 2p+q
i S:SAPR+SRQB
1

SRABZE(SALB+SABN ~Sap ~ Soen _S)
2, .2 3, .3 2, .2 2, .2
=1(p +g® _1p°+q _szg(p +g2 _p+q +m_sj

2 2 2 p+q 2 2 2 2
:l(m_s)
2\ 2
1 _1{1pc?+piq _1(pg
S = s+ -5 3105 =3
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;Jimss Serro = Sras 1

AC _AB AD
£0. AL _AB L AD
Z; AG AE AF

i | J thiissiomgihi (1) 84 (BC);(CD)
A AEG ~A GCJ [16C =AGEEAG =GUJ)

AC JE
>—=—
AG GE
AAGF~AGIC = AC IF
AG  FG
IHMS AC _E_E_ IE +IF |E+|F (1)
AG EG FG EG+FG EF
AAEF~AEIB = AB IF
BE FE
AAEF~AFID= AD JE
AF EF
smg: ABLAD _IF+JE

AE  AF EF ( )

ME (D)3 (2) = %_% % .

. 1 1 1
&b janneuemnsn = +
V R3 V \,/

+ini1 E, H, Fiiguusshume
TUEIIINGH m
+1, J thismsifiiig Os 160

(O4E) & (OzF)
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+K thetisnsintiisO,it (OLE)
+R986 R, >R, >R,

i#M8 OK =R, -R,

KO, =,/0,02 -0,K? =,/(R, +R,)* - (R, -R,)’ = 2/RR,
A1 ACIO;05:10, = /0,05 -0, ={(R, +R,)* = (R, =R,)’ =2|RR,
il
AlDJOgOQI 0,=,/0,02-0,% = /R, +R,)* - (R, -R,)* =2/R,R,
Ity O, = EH; 0,J= HF; EF= O,K

iM8 0,1 + 0,J=KO,

1 1 1
< R,R R.R.=./RR, = = 9
\/ ! 3+\/ 2 \/ v JR; ,/R1+1IR2

M. BINSIE TG e8I 67 AE

Uy A, B, C, D, Eftgsdnfuij g iiwmspniiig
A4, 4,); B(4b,4b,); C(4q,4c,); D(4d,4d ) E(4, %,)

= F2a, + 2b,2a, + 2b,); G(2b, + 2¢,2b, + 2¢,); H(2c, + 2d, 2c, + 2d,)
& 1(2d, + 22,2d, + %))

= AENISIEX & Y :

X(e:1+bl+cl+ d,a,+b,+c,+d,); Y(b,+c,+d +¢,b,+cC,+d, +e,)

iHMS XY = \/(al -e)’+@,-¢e,)*; AE= 4\/(a1 -e)’+@,-e)

= AE =4XY

jEhes 1< AE <5 §iits XY ON”

I XY=1=>AE=41
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&E. 50051 ACB

i H thiiswiniis C 166 (AP)

MY{Gus sin it AABP:

AP _ BC
sin45°  3sinlke°
AP:smé.‘rEPBC
3sinl5e H
ACHP thifimanfigees it
45° 60°
2BC B P
= PH:E:L:E
2 2 3
Hc_ﬂ_ﬂm

HNHIGH AH = AP - HP
_sin4®BC _BC _ (sin45’ _1)B_C

xinl® 3 \sinl® 3
(sm45’ smlEP) BC _ BC\/_ )
sinl® 3

My (1) & (2) g AH = HC = HCA = 49
g5188 ACB = PCH+HCA = 79 ¢

EZ. 5 A

TRt CN_ M

CE AC
I CE=AC=CN=AM=EN=CM

AEND & ACMB #8E = C,ED=BC,EN=CM
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= {fimangitisism = MBC = EDN
& END =BMC

i MBC=a, BMC=
i1 DNC =180°—B, CNB = 90°—q

a +B =180°-MCB = 180%-3(°= 150
uping{a
DNB = DNC + CNB = (180°-B) + 00°-a) =120
wf | dmsiutndigs C M BC = BID =60
ithts BID + BND =180°= C, N, D, Basislibnniteiuty
— CN=BC=R
i1 AOCE : EC’ = OF’ + OC’ - 20EOC COSEOC =

= 20E? - 20E2cos120°= E?*= 3R2—>EC=+/3R

a8 )\:Q:izﬁ
g CE J3R 3

&3, NS AB

i1 G titihAnaigasmi D 191 JH

C MigsuugIhugsgusiEmi B iinus ey

IDSHuRBFaIEEN A 1w s DG
E tsssuanrhiugw ID & AC

| tiRufinmguismi B 16 IDW8 G |

7/
Situtnais ADH \//'
B
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:GH:%:%&DG:\/DHZ—GHZ =E

i1 AJAH & AAHG 08 OH thijys B % @ 1

AH 2
= AJAH OAAHG i JAH mLﬁtmﬂﬂﬁmeﬁ

= AAHG thifmnuyms = GF=DE=1/4

gigie AILB OAAHF = IL=FH=1/4, IB=AF=yAH? - FH’ = */_
BC=IE=LD-IL+DE=LD-IL+GF=LD=2
AC =CE+EF+AF=IB+DG +AF = 2AF + DG = 2E E =15
—AB =+/BC?+CA? =19 9
&0, janew s ACD = BCM
1555 N 380 (BM)/(CN) & CN = BM
= BNCM & ANCD th{uirugjims
— CDM = MBC = BCN
AABN & AMDC #SAB = DM,BN = MC A B

& AN =DC
= AABN OJAMDC

It BAN = CDM = BCN = CDM

= A, B, N, Ciglubitiyt
= CBN = CAN
i CBN=BCM&CAN=ACD = ACD=BCM ¢
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&G, BINSIFTISINET

i1 X TANEMAiEs E
ittt vengeritipige C
=AC=1 A .
— — B _\G
-AD =AC-DC=1-x oh
-AB = AF+FB=1+X
-DB? = CB* - DC? c H

= (CG-BG)?-x?= (2-x)? —x? = 4— 4x
it AADB thifsmantsiy
= AB?=AD?+DB? = (1+x)’= (L-x)? +4—4x
= x=1/2 1

86 Junrs1AE = EB + BC

121 B' 181 (AB) it AB' = BC

f1 AADB' & ADBC 18 AB' = BC, AD = DC & A=C

= AADB' JADBC i DB = DB .
ADB'E & ADEB thifimaniniti m18 DE thitias AN
841 DB = DB'= ADB'E OADEB i EB = EB' '

HNig{s AE = AB'+ EB' = BC + EB
Buigs AE = EB + BC

000. idiwsyrniesayn: S =2+ 248

Xy z
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iHMS : BPC > BCA 4 1sTii{i BC ildsy
E ity : EPC=BCA = PEB=PCA

i1ty : PBE = PAC P L
C
— APBE [0 APAC (-1)
- ~ ~ - ~ “ K
S . PBA=PEC Sii PCE=PAB 0
= APBA [ APEC E
AC _BE AB CE
=5l pk @ e Tk @
B A
twh (1) + (2) sthums ;
AC AB_BE+CE_BC b c_a
PL PM PK PK y z X
e s=24+2,C- 2,

X Yy z X
;Jﬂmss S Hﬁjﬁi‘m TN X H?iﬁi”m 9
§HHMe : PK<PO=R

PK#BUIBIN R MM K =0 = min S = 41

909. ii) uguns1: AD + BC = CD

1l DC 1HigiGss F 1w DF = DA TN
iWF=E=CD=CE+ED=CB+DA / <
iiitms : AD + BC = CD D

1 F#E ;193 F gmsiwigs D 84 E C

RTHMS ;
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~

=180°—DAF+%

AFE-ABE= (180 - DFA)+ ASC
— ADC =180 - 2DAF =180 -B
— 2DFA =180 -18C +B

= DFA =DAF=% — AFE+ABE =180

= ugiman ABEF wififiti = AFB = EAB =% , CI:%F=%

— ABCF thwsmafigw C = CB = CF

48 : CD = CF + FD = BC +AD

2) ﬁﬂﬂmsﬁ\i

CE
uNEss E ssinusigi it AD , AB, BC
_ Swe _AD _CD-BC _ S,»c _CD
Sece BC  BC Ssce  BC

-1=k-1

S
puigs PE =k -1
CE

90k janeys1 ANBC SyEiR N g4

1 1 1
fiti AABC: S==ah, ==bh, ==ch
1318 1 :i;i:ﬁ;i:i

h, 2'h, X'h 3

0y Heron: S=,/p(p-a)(p-b)(p—c)

1 _y(-b)p-o . 1 J({P-a)p-c)

Jop-2a) S " Jp(p-b) S

151
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1 _Jp-bp-3

VP(p—c) S
g 2P HC _V(P=3)(p-b) +/(P-b)(p-c) +(p-C)(p-2)
25 S

- %(a+b+c)=J(p-a)(p-b)+J(p-b)(p-c)+J(p-C)(p-a) 1)
tng Cauchy:p-b+p-c=2,/(p-)p-c)

< 2p-bc224/(p-)(p-c)

25 Jo-b)p-0)

gomiar ~2/(p-a)p-o)

> Jp-ap-b

N

IHS %(a+b+c)z¢(p-a)(p—b) +JP-b)(p-c) +{(P-c)(p-a) (2)
my (1); (2)wmsa=b=c

Buigs AABC mfiimana s 4

oom. jamws1D 8155512 M & H

{GMES : BH2 = AB2 — AH?

CH? = AC? - AH?
i AB<AC (I§>é)
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— BH<CH - BH<B—2C—BM (1)

HMG{H BAH = 90°-CBA

HAC = 90°-ACH
s BAH<HAC (B>¢)
— BAH<PAC _gAD

iwms BH<BD  (2)

[AD) thAgsugIHns§ A _ BD_AB _

DC AC
— BD<DC - BD<B—2C—BM (3)

(1) ; (2) 54 (3) s D iglsigis H 81 M

906, gmwm% =—
it O Mfsngdimimii AABC
H tittisimmini O 18 BC

itIHNS AF = ACcosA, AE = ABCOSA
AF _AC
AE ~ AB

1w OA thisihis AABC & AAFE

= AABC UAAFE

ImH — FE _ AF _ 0sA — FE=BCcosA
BC AC

Bumitiintme FD = ACcosB, DE = ABcosC

v
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195118 AEDF & P'= FE+ FD+ DE = BCcosA + ACCOSB + DEcosC

HPMIG]E Sogc = %OH.BC = % RcosABC

BEEIBIANE Sopc = % RCOSBAC, Sypp = % RcosC.AB

1
TN Sppe = Sonc + Sosc + Soas & Spsc =P = Erp

= % rP= % R(cosABC + cosB.AC + cosC.AB)

o P=RP = =" 4
P

L
R

QO0F. JITTMASI ANBC SI7fIF NG 5497

HHMENS

2@ +b*+c®) = ab® +c%) + b(c® +a%) + c@@ + b?)

b?+c?-a’
— +

2 L o2 _ 2 112 — 2
= 2@ +b*+c%) = Abc a+c-b a+b -c

Abc Abc
Zab
+a+b*+ct
= a+b’+c®= 2bqcosA +cosB + cosC)
TETHEN AN coSA + cosB +cosC < g

+ —_—
COsA +cosB +cosC—g = 2cosA > B cosA > B —-CcosA +B) -

—2cosA+Bc SA_B—2c0§A+B+1—§
2 2 2
=—2cosZA B_ :‘,A-|-Bco:‘,A_|3+l
2 2 2 4
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~ ( A+B 1 A—sz 1.,A-B
=-2/| cos ——CO0S +-=sin
2 2 2 4 2

<0

= CO0SA +cosB+cosng

= a+b’+c’< Zabcg = abc (1)
mulasEmn Cauchy= a® +b*+c* = abc (2)
iy (1) & (2) 15M8 a° +b°+¢* = JAbc
RyMMARIGHMLLM a=b=c

Buiss AABC thifimanaang 4

903, JNTUEMAEI ANBC S1&srmnt sy

81R?
4

MuMYRnY IHMe (m, +m, +m,)? = (1)

TETHESE] ©

2 2 2 2
(ma + mb + mc) - ma + mb +mc+2(mamb + mbmc + mcma)

a> b* ¢
o
2 2 4

< 3(mj +m +mp)

b* ¢ a) (¢ a b
=3 | —+— - |+ =+ |+
[2 2 4} [2 2 4]
9 2 2 2
=— @ +bh“+c
4( )
= OR?(sin’ A +sin® B +sin°C) (2)

Y (1) & (2) sHms:

2
9R?(sin’ A +sin” B +sin’C) = 81R
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o sin2A+sinZB+sin202%
9
= 2+ 2C0SA cosBcosCzZ
- coF(A +B)+cos(@ +B)cos@ - b)+% <0
1 2
= {cos@ +B) +§cos@\ - B)} +Zsin2(A -B)<0 (¥)

ETHITEh (*) MuIRnESsEnsam “="
IHMS m, =m, =m,

Buigs AABC thifimana o

901, JATILUE] (@~ b)cot% +(b- c)cot% +(c- a)cot% =0

B B.C B.C
- aSlnES”']E aS|n§S|n§ asin—Sin—
WHES T = _.(B C)_.B C .C B
COS— Sinf —+— SIN—COS— +SIN—CO0S—
2 272 o W03y eIy

B
= a=r(cot—+ cotE)
2 2
BUENIT IHNS b= r(cot% + cot%j
c=r| cot—+cot—
2 2

* (a-b)= r(cotE - coté)
2 2

e(b-c)= r(cotE - cotE)
2 2
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e(c-a)= r(cotA - cotgj
2 2

iHMS @- b)cot% +(b- c)cot% +(c- a)cot% =0 19

904, F8EUIAgIEIINABC

a.S=%(a+b— O@-b+c)

GTRpls p—a=%(b+c—a)

p-b=1(c+a-b)
2
1

-c=—(@+b-c

p 2( )
MUNYHRY RS

Vp(P-2a)p-b)(p-c) =%(a+b- c)@-b+oc)

- %(a+ b+c)(b+c-a)c+a- b)@a+b-c) :%(a+ b-cf (@-b+0)’
= @+b+c)b+c-a)=(c+ta-c)a+b-c)

= a’ =b*+c

giimes AABC thifiimanins 9

5

b. S=—3 @@+b+c)?
36

My{gaus Cauchy:

(p_a)(p—b)(p—c)s(p_a+p;b+p—cj

3

—a)p-Db)p-c) <P
= (P-a)p-b)p-c)=—
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4

- p(p—a)(p—b)(p—c)s%

V3

:Ss%pz =¥(a+b+c)2

MYMNIRIGMuAMp-a=p-b=p-c

= AABC thifimangsi;

906&. jnrs1 OA+OB+OC=R +r

i OA'=a,0B'=[3,0C=y
HHUEIE Sy = Sors * Sosc *+ Soac

= %(a+b+c)=%(aa +bB +cy)

R Sl N
a+b+c

HNHIG]E cosA =%:> o = RcosA it b= 2RsinB, c= 2RsinC
= (b+c)a = 2R2[cosA(sinB + sinC)] = 2R?(cosA sinB + cosA sinC)
BuHIBIETS (c+a)B = 2R%(cosBsinC + cosBsinA)

v

(a+b)y = 2R?*(cosCsinA + cosCsinB)
= (b+c)a + (c+a)B+ (@+b)y = 2R?[sin(A + B) +sin(B + C) +sin(A + C)]
= 2R?(sinA +sinB +sinC)
= ZRZ(i+£+L)
2R 2R 2R
— R= (b+c)a+(c+a)fp+ @+b)y @)
atb+c
i (1) + (2)15M8 OA+OB+0OC=R+r 9
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990 . 127'157[771?7’12'[7]"E E E)

PD’PE’ PF
(ng: AP _AD=DP _AD
PO PD
6 A0 = Swe  nemmsmiasime S°BP A
"PD 5. v PF’PE

- AD CP % SABC + SABC + SABC -3
PD PF PE Srec Spea  Sarc F E

11 .1 ‘...><‘..‘\

=Spac + + -3 B
SPBC SPBA SAF’C
1 1 1

=(Sc S { + J—329—3:6
o BA APC SPBC SF’BA SAF’C
AP CP BP

E Q+% =6 = tiﬂﬁﬁmtmﬂ’lﬁjﬁ'lSHtﬁﬁth’lH —
PD PF PE PD’ PF’PE

ISR TG0 2 4

aﬁmt‘h (F:)E > 2 = 2:8(: -1> 2 ind SAB(; > :EPBC ;SABC > :EPBA
BC

= 2SABC > dSac +Spen)
= Bc + Bone > ISuac +Son +Surc)
:> BABC + SF‘AC > $ABC

= :EPAC > SABC = 3>_SABC =2> —l+—SABC :§
SPAC SPAC PE
AP CP BP

uti’l,So tﬁ'lﬁﬁmtillﬂ'lﬁijHtﬁﬁﬁﬁ’ES']H _——— H’lSﬁiﬂjﬁﬁmﬁ 29
PD’ PF’PE

999, FNSIHYERE TSI
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i H Situsietatn C 1g1 AB
D thithsigwiniin O 161 BC
r thils 84 o = CAB

nusife O 118 a = C(z)B =DOB (1)

AODB Si{HtmanifHing

stOB-DB CB §(2)
OB 20B r

AACH th{fimaninims sina =%
M (1), (2) & @)= 2=% = =2 1

4
6

2
== ©

99k, [NtruemAE1ABCD S1561AMNE1H7FTi

wH ab,cd x Y,z t huiitis AB, BC,
CD, OA, OB, OC & ODi{jtin & o =BOC

AOAB ®18 S= py =1, = S-%

2
it AOB =180°—a
_ Xysina 1 x+y+a
1" x+y+a r  xysina
2 D

9 1 +z+b 1 z+t+c 1 _x+t+d

Lﬁﬂmﬂﬁgptﬁi:—:y —, - = ——; — =
! r, yzsina r; ztsina r,
x+y+a+z+t+c_ y+z+b+x+t+d
xysina  ztsina  yzsina

xtsina

xtsina
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1 d
4+ =
t xt

1 1 a
JR B B
Xy Xy
a ¢c_b d
s —+—=—+—

Xy zt yz xt
< azt+cyx = bxt+dyz
= (azt+cyx)® = (bxt + dy2)®
= a’z%? + c’y?x® + 2acxyzt= b’x*t* + d*y’z® + 2bdxyzt
= (X*+y?+2xycosn)zt® + (2% + t? + 2ztcosn ) x*y? + acxyzt

= (y* + 2% — 2yzcosn )x’t? + (x* + t* — 2xtcosn ) y°z* + 2bdxyzt
= 2ztcosa +2xycosu + 2ac= —-2xtcosa — 2yzcosa + 2bd
-2 -t)+ @ -x*-y’)+ 2c= (d* -x* —-t?)+ (b* -y’ - z*) + 2od
@+0)?=(b+d)’
< a+c=b+d

Buiss ABCD thugimansinijmbg o

+ +=+

11 ¢c 1 1 b
B e
z t zt y z

1
yz X

i}

8

OO, [T RIS RUEIIGTUT GERIAUSHIUIIUa [N

iU ABC igiftifiitimss A 1w AB gimslitinjniaes
Asfitin B(4x,0) & C(4y,4z)
itht D, E, Fhdssnamm BC, CA, AB 81 P, Q, RIGSERAMR

is1uHs AD, BE, CFisims:
D@2x+ 2y.22), E(2y,2z), F(2x,0), P(x + Y,2), Q(2X +Y,2) & R(X + 2y,2)

sammsie Sy R
AQ? = (2x+Yy)? + 2 =4x? +4xy +y* + Z°
AR? = (X +2y)* + 42° = X* + 4xy + 4y® + 477
BP? = (3x —y)* +2* =9x* —6xy + y* + Z°
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BR? = (3x — 2y)* + 4z° = 9x* —12xy + 4y” + 4z°

CP* = (x -3y)* + 9z° = x* —6xy + 9y* + 97°

CQ’ = (2x —3y)? + 92° = 4x* —12xy + 9y® + 92°
i,sw:ﬁmigﬁmgﬁsmgmﬁﬁgﬁmms% 28(x* - xy +y*+2°) (%)
musuiiiEiis AABC & AB® =16x2, CA? =16x° +16y?,

BC? =16x* —32xy +16y* +16z°
IS AB® + BC? + CA? =32(x* —xy +y* +z%) (**)
O -7

= ﬁmiﬁjﬁ T=—-—=—
(**) 8

PuigsBiutuiniy T SemmwShiuniuai{iman 1

99, UHNNBITISESES HLisTHi PR 9w PS & QS &8s tiss

I PS = x81 QS =y (x,y ON")
MY {§gus cosinfit ARPQitims:
13 =15 +8 - 2158c0sRPQ = cosRPQ = 05
N85]78 ASPQ: y? = x +8° - 2x8cosRPQ

| =>y=vx*+8x+64 (0<x<15)
wh x = 1,2 3....,141ging i s mi
IHMSHALTESSASR (3, 7), (5, 7) & (8, 8) P

Pui8sE86es S IRmwaiaisInG PRISW PS & SQmsuiinmgg

9O, JATNUUENAE! MA +MB +MD = MC + ME
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@it R thigd (O) 84 2x(0<x < g) N § AM 9

MY{EIUS Sin 1HMS c
MA = 2RsinXx;
MB = 2Rsin(E—x) ;
5 B
. (21 .
MD = 2Rsin ?+x ; M
MC = 2Rsin(2?n—x) ; A

MEzsz{g+g

+MC+ME=2R Sin[z—n - j +sin[E+ xj
5 5
= 2Rsin3—]T co'{E - xj =4R cosE cos(E - x)
10 5 10

10

+MA +MB +MD = ZR{sinx +sin(g— ) +sin(2?n+xﬂ

= 2R|sinx + Zsin?’—1T cos{£+ xj
10 10
= 2R| sinx + 2COSECO{£ + xj
5 10
i MA + MB +MD = MC + ME
. T T T T
= Sinx + 2cos—co{— + xj = 2cos—co{— - xj
5 10 5 10
. T s{ T ) { i j
< SINX =2C0S—|Cc0§ — —X| —C0§ — + X
5{ 10 10

, n_. n . m 2n . *
= sinx = 4cos— .sm—O sinx = 4cos€ cos?smx *)
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s n__2n
I E RN cosgcos?

o 21T 31
$HIES co n—? =cos€

pAlLl 3n
= —CO0S— =CO0S—
5 5

o 1-2c02 2 = 4c08 2 ~3c0s”
5 5 5

o 4cos+2c02 M —3cost -1=0
5 5 5
m

mhtzcosg

THMS 4t +2t° -3t -1=0
= (t+D@t*-2t-1)=0

e t £ -1
= 4t*-2t-1=0
t1=\/_5—+l; ) = _\/§+1<0 #atn
4 4
IHMS cosn = V5+1
5 4
cosz—n=2cosz£—1=2.5+ll+62\/§—1: (\/34_1)

Tl 2n 1
1818 COS—COS— =—
5 5 4

. 1. .=
My (*) 16HMS sinx = 4.Zsmx =sinx 0§

Bui8s MA +MB +MD = MC +ME ¥

999, N5 QRP=9(° & QR=RP
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Mu{SHYS sin it AAQC: Q
b ___ b R
2sin10%°  2cosl%°

BEAIET PB=——— AR =RB=——

"~ 2c0s15° 2coslse B C
Mu{SHYSs cosin: W

P
mpe - PB°+ RB’ - 2PBRBCOSB+60°) _ &’ +* — 210005B + 60)
2PB.RB 4co¢15°
RQ = a’ + ¢ - 2accos@B + 60°)
4co¢15°

+ Wt RP =RQ

a’ +c* - 2accos@ + 6(°) _ a® +c* — 2accos@ + 60°)
4cos* 150 4c0¢*15°
= a’ - 2accos@ + 60°) = b* — 2occos@ + 6CP)

o a® —accosB ++/ 2acsinB = b? — becosA ++/ DesinA
MUSHUSHINM {1 AABC :

4

b=ccosA +acosC = b—- @osA =acosC = b?—bccosA = abcosC

a=ccosB +bcosC < a-ccosB =bcosC - a?—accosB = abcosC
Y8 sin i AABC:
a

—= L = \/_QB.CSinB = \/_SbcsinA
sinA  sinB

it a® — accosB ++/ 3acsinB = b? — becosA ++/3csinA DE
giiinw RP =RQ

+ [EwWH QRP=90° Mt QRPt{FIMANTHY = PQ = RP?
AC

tHTe AQ =
2co<15°
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cos2a +1
TNWHANS coslP Mujuss cosu = wa

= COSKPZQSAQ:M; BP = (JE‘;/E)BC;

QC=AQY2; PC=BPJ2; RA= RBzw
MY{GaIUS sin:
+RQ* = AR? + AQ? - 2AR.AQcos(A + 6(°)
= AB?(2-+/3) + AC?(2 - +/3) -2AB.AC(2 - v/3).cOSA + 6(°)
=(2- @)!ABZ +AC? - 2AB.AC{%COSA —gsinAﬂ

- (2‘_\/5)[A|32 +AC? +(AB? + AC? - 2AB. ACCOSA) + J_S]

2
:2_\/§(a2+b2+c2+\/_$)
+ [WESHIE = PQ = 2-/3)@ +b? + ¢ + VD)
M8 PQ = RP
Fiimw QRP =90 9

Or1. JATNTTEMAE] a° +b* +c? = 4/3A

MyIuys Heron:A=\/""+b+c.a+b_C.aJrC_b.b“:_al
vo oA 2 2 2 2
4As\/a+2+c{ (@+th-o)+ (a+g-b)+(b+c—a)T

4As%§c)2 *)

ithei @+b+c)®>=a’+b’+c*+ b+ 2bc+ 2Ac
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<a’+b*+c*+ @ +b>)+ (*+c*)+ @ +c?)
= (@+b+c)’< 3@ +b’+c?)
(@a+b+c)’ - 3@ +b* +¢c?)

M (%) THMS 4A < <
% 33 3J3
= aZ+b’+c2>43A 9

996G, UHNNBIGINTINYREI8ISFIAIE |R(R - 2r)
it ABC S{iimanaumaitnms AB = AC 9

O & | thijnsmwiini(il & wlingi
AABCHY  d tSinwintiingii2 4
M thiTifnai A 161 BC
Himthsnan A 19160 AB 9

*)

mhazoAB:sina:ﬂz HI =T
Al AO+0Ol R+d

OM _OI+IM _r+d (%)
OB OB R

w (%), (**) ﬁgmtgmgﬁﬁg cos2a =1- 2sin*o JHESUNNBIHANTEN

H§]H cos2a = coSBOM =

IS (d+R+1)|d° - R(R-2r)|=0
s d+R+1)>0= d*-R(R-2r)=0 = d=,R(R-2r)
puigstnmIhunismisii (RR -2r) 1994

BONSIS I HATIBIM [ RIS G

BRIl I, I3, Ia
thiptmmtsinalHmangit 4 84 S

tipanigis
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AABC 4 iti54m8:

S
n= & 8= JP(P-a)(p-b)(p-c)
BAMUETEM3puuEkRusH3is AABC

= {Rimangin3 gusl AABC IBmimusmms:

B_hyr_hyoro_h,

‘nohy oo
tBRh, (i = 2,3 4) hinaiBgsmang A, B, C is{fimangsgiis |
SnwrhugiisEmangusiumisiSu i yis AABC & 2r,

giimes h,=h,-2r;h,=h,-2r;h, =h_-2r,

A AABC 018 h, =2 h, =2 h =2
' a b c
- 2 _
IS’]Sr—Zzu: —£3r2:r1—£:§_ 2§a=S(p2a)
] ha ha ha p DZZS P
iFysmiter g r, = 2D - SP-0)
p p

i A thRUREIIRITIsRRig 4
= A =T(r? +r2 412 +717)
2 Ry 2 _ 2
=r{s_ﬁsf(pAa) St Se-g }
p p p p

g n%[pz+(p—a)2+(p—b)2+<p—c)2]

A = n@* +b’+ ¢ )@+b-c)a+c-b)(b+c-a) .
- @+b+c)?
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Gy

X .

09. {1 AABC 18 AB = AC 1 igigwisewiptissimiinifilisiiman 8

GsR{RH AB, AC {1 P & Q 11jH 1 UiNESBesRnMasia PQ tinit

EIRAHISRIMAN ¥

ob. W A tigsywattmeissurgiiisiinizusism ) &
(Co) 1 UnEwANGINEUNRi TG RGN (Cy) [l Py
84 (C,) (it P, ean:idumsgigiite (Cr) il Q 84 (Cy) i1 Q,
IHIHIL M, MGEERMAITE PiQ; 81 M, DESuRnMAie PQ, |

[WBEMAD 0,A0, = M,AM, |

om. iRH O MEMYAYW A & C IS{HiMAN ABC 81 ME{HH AB & AC {5l
K & N 17§49 1 sdiwlini il (iiman ABC S KBN mamstinisss B &

M RN 9 EOwUONAH DOMB thiini 4

0G. ifiEty ABCD musmammitnigiimsbnenn:
a. AB=AD + BC
b. M1SHSE P pluHIMANTEUTSEng h 0 CD 18w

AP=h+AD & BP=h+BC

L1 1 1

AT TEMA® —= = + 9

L « " Jh JAD +BC
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Od.

0.

oe.

0a.

08.

90.

rungieumepii V3 isnmittumemnnmigus 4

o

AefsHImAN RS Me RN RORR U MEHIR ARG ULYE |

G AB & CD iRifigwmampisss E SHugnainm 1 inim M
th GSwislU NS EB Y univs (it E 1g1Sumiieumamy D, E, M mi

U BC & AC [iit1 F & G 11 4 sanm % sl t:% 9

I | MREHIMAN ABC 4 1isiinia AABC Gs{5i BC, CA & AB
K, L, & M 17410 1 QEmamy B iw gy MK M LM & LK

54 R & S1IjiEn 1 BNt ORIS ME 506

U9 AB Usig1Siiti CAMN & NMBD 4 M 18115 CD
itwinisiuige C & D 811 CD {ftsh AB 1 1745 NA & CM
MEM{EY P 1Nt sieE NB & MD MRIEH Q 1 UM CA & DB

MESM{EY E 9 et PE= QE

IR ABC th{RimAniZng BAC=40P & ABC= 6 4D & E t
GSu1a1I0 AC & AB i8CBD =4(° & BCE = 70° 4 BD fiii CE [iit] F 4

TINMHUNE AF inkEE ums BC

IHTHWEHIMANITH ABCD 88 CBD = 2ADB, ABD = 2CDB &}

AB=CB 1 U]t AD = CD
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99,

om.

9.

9G.

k.

99.

ofl.

9G.

ABC thiftmanintijat C 1 Agsuminednuis OBAC & DABC mii BC
& CA il P & QiIfuin 1 555 M & N tiliidisnuindi P & Q 16116
AB 1 N OMCN 9

IHTHWEGIMAN ABCD SIAGHIHNRY r 1 #iH{gH AC & BD MEm{EY

E 1 tinensnd ACUBD 118 EA? + EB? + EC? + ED?* = 4r? 9

HYR{GMISERIMANITIM ABCD BRSO O 4 §iis AAOD & ABOC
P & Q 1 HIfjutiis AAOB & ACOD & R & S UIN® PQO RS

{fiman ABC eIt H 1 ilksimminiis H wbngsmins gy 84
i{filis OBAC R P & Q BN ® PQ MM utLsRMasis BC 4

P, Q & RINGSHISING {1 BA, CA & AB 1{ju1iis AABC 4 BN
{imanigumstgumhisisnisiinigm AAQR, ABRP & ACPQH Y
AABC

151 AABC THIINS AB = AC & O MTsHHdsIimi{H 1D higs
AAMAT AB B4 E thE{pnéusis AACD 4 Ginmeh OED CD 4

BHIMANITIH PQRSEMS{HANIS A 10 MESuHWISIHN PQRSY {fNtuH)

i 2A% = OP? + OQ? + OR? + O 1912 PQRSTMIfiHmse O thiii 4

GITATHY AABC 1805 AB+AC=2& AD +BD =+/5 1 AD thiineitity

1560 A M BC 58D 9
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9&. [HH1BC, CA & AB isfiimantsSHipit X, Y & Z 4 pnwthinism

gmshfuniigumimusssnamuis BC 84 Gsurnmmuis BC AX

wo. Astuiiis(Hi AABC inmpiiuistingSywoR 3, 4, 64
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