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17) cos? 7+cos 7+cos7 2<1+sm751n751n7> 2<1+ﬁ>

A50= 1+c205A + 1+CZOSB + 1+C205C =%+%(cosA +cos B+cosC)

3 1
2t2

<4sin§ sing sin% + 1> ) = 2<1+sin%sing sing>

v s A . B . C_ r _ . . A . B . C
Rz, smTSstm?—ﬁ’C%éin, 2<1+sm751n?sm7>—2<1+4R>

A B C . A . B . C
2 A 2 D 2 L A gn D = R
£-oT, cos 5~ Tcos’5- +cos’5 2<1+sm 5 sin— sm2> 2<1 4R>
A B C A . C 73
2 2 _ 2 = il _ - = __
(18) cos > +cos 5 —Cos 2cos 5 COS—o-sin 5 R
Fn= 1+czosA + 1+czosB _ 1+czosC :%(1+cosA+cosB—cosC)
A _ B . C N
7(14—4005 5 CO sm > 2cos s sin—o- (#5)
. A C _ vy _ V3 _
F7, COS 5 COS 5= 7 THENS, Fil= IR W—Eﬂl
A B C A B . C 73
2 A o b 2L A b LB =
£o7T, cos 5 Hcos’ 5 —cos’5 2cos 5 COs—-sino = &
(199 sinAsin B +sin BsinC +sinCsin A
=9l cos B=C cos E-A cos A8 +sin£sin£sin£
< 2 2 2 g S sing )
il = ——;{cos(A+B) —cos(A—B)}—%{cos(B+ C)—cos(B-C)}—
%{cos(B C) +cos(C—A)+cos(A—B)}+ ;(cosA+cosB+cosC) =%
ZZT,
BITED | } = 2cos B;A cos A+§_ZC + 2cos? A;B -1

_10_

l{cos(C+A) —cos(C—A)}



_ A—B A+B-2C A—B _ A—B A-C B-C
= 2cos 5 < S 9 +cos 5 )—1—2005 5 -2¢c0s 5 cos 5 -1
= 4cos—— cosc_AcosA_B—l
2 2 2
P _ A . B . C
BIED ()= 4s,1n—2 sin—-sin - +1
1 B-C C—-A A—-B 1 . A . B .C
*—7<4cos 5 COS——5—Cos— —1>+7<451n751n751n7+1>
_ B—-C C-A A-B . A . B . C\ __,.
—2<cos 5 COS——5—C0S— +s1n751n751n7> =510

(200 sin3A +sin3B +sin3C = —4cos% COS3TB c053—2C
3(A—B) 3C 3C

) +251n7 cos—

Yz—(A+B)} . 3C

50 = 2sin 3<A; B) cos

3x—C) __3A—B
2 2 2 2

_ 3C JA-B) 3(A+ B) 3C
= —2cos 5 cos—2 2cos—2 cos 5

3C (. 3A-B) &A+B)} 3C 3A (_33)

— 9sin ) 4+ 2sin

[0S]

= —2c0s—-{cos 5 = —2C0S—- -2C0S—— COS 5

2 2 2 2
3A 3B 3C

= —40057 cosT cosT

+cos

&->T, sin3A 4sin3B +sin3C = —4cos% cos 3B c053—2C

2 2
21) sin®A +sin®B +sin®C = 3cos£ cosE cos£ + cosﬁ cosﬁ cosE
2 2 2 2 2 2
3sin @ —sin30
4

3sin A —sin3A 3sin B —sin3B . 3sinC —sin3C
1 + 2 + 1

sin36 =3sinf —sin3d LY, sin’d = THENS,

Bt

=

(sin A +sin B +sinC) —(sin34 +sin3B + sin3C) =M

| oo

T,
<
2
3A—B) 3¢ . 3C

9 +251n7 cos 5

+ 2sin 3{7r—(54+B)} cos?’z—c =%

BITED ()= 4cosé cosg cos

3(A+ B)

2

3A— B)
2

BIED () = 2sin cos

= 2sin 3(ﬂ2_ ) cos

Z 2T, sin<3—2ﬂ —0> = —c053—20 THENS

3A+B) _ 3C 3C (. 3A—B)

3(A+B)

*= —ZCos£ cos YA — B) —2cos = —ZCOS—{COS +cos

2 2 5 oS 2
3C 34 ggg> 34 3B 3C

= —ZCOST -ZCOSTCOS<— 5 = —40057 cosTcosT

2 2

. A B C 3A 3B 3C .
H= 30057 OS5 COS +cosT COS—5—COS 5= =%l

(22) sin®Asin(B—C) +sin®Bsin(C— A) +sin®*Csin(A— B) =0

_11_



_ 3sinA —sin3A4

F7, sin®4Asin(B—C) —f-sin(B—C)
=3 (~LYcosia+B-C A—B+0)) =+ (=L Ycos3a+B—C 3A—B+C
=7 —§>{cos( +B—-C)—cos(A—B+C()} z-<—§>{cos( +B—-C)—cos(3A—B+C)}

{cos(m—2C) —cos(r—2B)} + %{cos(n +2A—-2C) —cos(r+2A—2B)}

o

= %(cos 2C —cos2B) — %{cos 20C—A)—cos2(A—B)}

[RIERIZ,

sin®Bsin(C—A) = {cos2(A— B) —cos2(B—C)}

mh—

(cos2A —cos2C) —

w  oo| w

sin®Csin(A— B) = gl(cos 2B —cos24) —

NG 3RA&LAMABE, =0
-7, sin®Asin(B—C) +sin?Bsin(C— A) +sin*Csin(A—B) =0

{cos2(B—C)—cos2(C—A)}

mh—

3S
2R?

(23) sin®*Acos(B—C)+sin®Bcos(C—A) +sin®Ccos(A—B) =3sin A sinBsinC =

EX M sinSAcos(B—C):w-cos(B—C)

11

(sin(A+B—C) +sin(A— B+C)}— - (sin(34+ B—C) +sin (34— B+C))

Nh—

[sin(z —2C) + sin(r—ZB)}—%{sin(:H—ZA —2C) + sin(x +2A—2B))

3
g
3
8
3

= 3(sin2B + sin2C)~ g (sin2C—A) ~sin2(A— B))

o

[RIERIZ,

sin®Bcos(C— A) = —(sin2C +sin2A4)— —{sin2(A—B)—sin2(B—C)}

w ool w

sin®Ccos(A—B) = g(sin 2A +sin2B)—

IS 3R2LLINAS L,
sin3A cos(B —C) + sin® Bcos(C—A) +sin3Ccos(A—B)

[sin2B—C)—sin2C—A))

3(sin2A +sin2B +sin2C)="5 -4sin Asin BsinC = 3sin Asin BsinC

(24) sinBsinCsin(B —C) + sinCsin Asin(C—A) + sinAsin Bsin(A —B)
= —sin(B—C)sin(C—A)sin(A— B)

1

%7, sinBsinCsin(B-C) = —7{cos(B+C) —cos(B—C)Jsin(B—C)

= — 5 (sin2B —sin2C — sin2(B— C)} = {sin2(B—C) —sin2B +sin2C] D

Nh—

[ERRIZ, sinCsinAsin(C—A):%{sinZ(C—A)—sinZC+sin2A} @

sinAsin Bsin(A—B) = g(sin2(A—B) —sin2A +sin2B] @

O, © BrIxMAZL,
sinBsinCsin(B —C) + sinCsin Asin(C—A) + sinAsin Bsin(A — B)

1
i

[sin2(B—C) +sin2(C— A) +sin2 A — B))
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{2sin(B—A)cos(B—2C+ A) +2sin(A — B)cos(A — B)}

AN

-(—2)sin(A — B){cos(B—2C+ A)—cos(A—B)} = ——;sin(A— B)-(—2)sin2(B—-C)sin2(A—C)

= —sin(B—C)sin(C—A)sin(A — B)
(25) sin*A +sin*B +sin*C = 2(sin? Bsin?C + sin?Csin? A +sin?2A sin? B) — 4sin? Asin? Bsin?C

— 2
ﬂ) = l(1 —2c0s2A + cos?2A)

¥ sin‘A :(sinZA)2:< :

= %(1— 2c0s 24 +%> = %(3 — 40824 + cOsdA ) THBME
= (3 —4c0s2A + cosdA) + l(3 —4co0s2B +cosdB) + l(3 —4c0s2C +cos4C)

8 8

1
5l
ZZT, cos4A +cosdB + cosdC =2c0s2(A+ B)cos2(A— B) +2cos?2C —1

=2cos2(r —C)cos2(A — B) +2cos2Ccos2{r —(A+ B)} —1
=2c0s2Ccos2(A — B)+2cos2Ccos2(A+ B) —1 = 2cos2C{cos2(A— B)+ cos2(A+B)}—1
=2c0s2C -c0s2A -2cos(—2B) —1 = 4c0s2A cos2Bcos2C —1 THDMN6,

%(COSZA +cos2B + cosZCH——1

ool oo|

c0s2A +cos2B + cosZC)+—é(cos 4A +cosdB +cos4C)

d= %— (4cos2A cos2Bcos2C —1)

8
= 1——;(c052A +cos2B +cosZC)+%cosZAcosZBc052C
Rz, sin?Bsin?C = l_C;SZB . 1—02052C :%{1—(c0523 +c0s2C)+cos2Bcos2C},
sin?A sin? Bsin?C = I_CSSZA . I_CSSZB . 1—c§s2C Ai0= %{1 —(c0s2A +cos2B +cos2C)

+c0s2Bc0s2C +c0s2C cos2A + cos2Acos2B —cos2A cos2Bcos2C) THEMNO,

Gl= 2[%{1 —(cos2B +cos2C)+ cosZBcosZC}+—L11{1— (cos2C 4 cos2A )+ cos2C cosZA}+%{1—(cos 2A

+co0s2B )+ cos2A cos 2B }} —4.

%{1 —(c0s2A +c0s2B +c0s2C)+ cos2Bcos2C +cos2Cc0s2A + cos2A cos 2B —cos2A cos2Bcos2C)

= 1——;(c052A +cos2B +cosZC)+%cosZAcosZBc052C

o7,
sin?A +sin? B +sin’C = 2(sin? Bsin?C + sin?Csin? A + sin? A sin? B) — 4sin? Asin? Bsin?C

_13_



1) a+B+r=2z D&%,

@O cos?’a+cos?B + cos?y —2cosacosBcosy —1=0 A
® AABCYLEPIZDWT,
AP=x, BP=y, CP=2z,
£ZBPC=a, ZCPA=8, LAPB=y &L,

oy 2tz t
(Dc‘_’_, COS«a —T ’ %lvck )7 “
pJ
¢4
B C
2y i+ 22— @)+ Y 2+ 22— b+ 2¥ (x4 yP—c?) —(y2+ 22— a¥)(2P+ 22— b (2% + y?— Y —4x?y?22 =0
GREMT & BIE)

2 a+pB+y=r DL,
@® cos?a+ cos?B + cos?y +2cosacosBcosy —1=0

@ tana+tanf+tany=tanatanftany

3 a+ﬂ+r=% DEX, cota+cotf+coty=cotacotB coty

@ T M

(1) acosA +bcos B +ccosC =%TS
.

2a¥b%+c?—a?) +(c*+a*—b*(a’*+b%—c?)
=2b%c?+a’—b:)+(a?+b%*—c?)(b2+ci—a?)
=2c a’+b%—c?)+(b*+c?—a?(c’+a’—b?
= 26262 +2¢%a% 4+ 2a%b% — a — bi— c* = (4S)?

(2) cosA +cosBcosC =sinBsinC =

(3) bcosB + ccosC —acos BcosC = %, &=
(2rsin A — acos B )2+ (27+ 2rcos A —asin B )?
4) pr
_ (27sin B—bcosC)2+(27+ 2rcos B —bsinC )?
= 2
_ (2rsinC —ccosA )+ (2r+2rcosC—csinA)* _ R—2r
c? R

®) a(s—a)+(s—=b)s—c)=bs—b)+(s—c)s—a)=c(s—c)+(s—a)s—b)
=#nr+4R) =%(2bc+2m+2ab—a2—b2—cz) =bc+ca+ab—s?

6) a’+b:+ci+bc+ca+ab=3s?—r(r+4R)

7 a’v+ab?+b2c+bc?+cla+ca’—a’—b3—c3 =8 R+rS 220b6<% +1>

8 Va, VB, V¢ &ML OSEOERE, 5/ +1R)
(2012/6/13 WikE, 2022/9/4 FERE)
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