o0 O0O0odond #90

4 0OOOoOOog

4.1 0000

oooooobooobOOo rOOODODO PODOOOODO OP
gboobdg pODbO0ODLO0ODLOODOODOODDODDO
OO00000ooOobOOooooooobobo oPO OO DODDO
P=(0,r)00000000000O0CODOOOOOOOOOOO
OO000obOobo0O orPO OO0 ODUODODODOODOO ODOD
gbobboooobobbbuooobbbboooooboo

P

(R
N

20000000000 o000 2z 00DOO0OLDDOOOOODO
gboobooboobob

OO0 100000000  oPOOODOOUODDODOOOODO
00000 POODODO (x,y) ODODODOO

[ cosf =x sinf) =y ]

goboo

P(z,y)




O00Oxz#0000

tanf = Y
T

00000000 tanf O0ODOOODOODOO0 x=0000000D0
gobbobooodb n0D00O0

9=%+n7r

gobobooodgn
97&%+nWDDDDDDDD cosf 00000

gooo
pPOOD010000D00DODOOODOO AODODLO

[ sin?6 + cos?26 = 1 ]

goobod

e )UUDN x0000Usinz, cosxz DOOOOOO 2000
gobobooggobbodd tane O U

R—{x‘xz%—i—nﬂ, nEZ}

gboboboooobobboooobobon

e sinz J UU0OOUOcosz 0 DOOOOtanx O ODOODO O
Oo000ooog oogog ooggo

Yy =sinx

N
—/—27r —T ﬂ\—/27r

93



Yy =tanx

|
Sl
SIS

e HUUOOUDLDODDOUOUOOODLDOO

1 1 1
cosecr = — , secr = , cotx =
sin x COS T tanx

00000000 0D0000,0000,0000000 O
O00WOcosecx 0 ecscx 000000000

o JUUOOOUOUOUU nbOODODO
sinz = sin(z+2n7), cosx = cos(x+2nm), tanz = tan(z+nm)
gooooo

e 100000 f(x) 0000000000000 pO000
00f000000000 #0000 f(z)=f(z+p) 000
0000f000p 00000 000000000000

D000 000000000D00000000D0000000000000
oboooooboooooboboooooboooogooboo

o4



UbOb00DOsmz, cosx U000 2r D00OOO0O0O0OOtanx
bbb -~00000oooon

e OO OUUUU zUUOWO
sin(—zx) = —sinz, cos(—z) = cosx
000000 000 tan(—z)=—tanz 0000

e 100000000 20000 f(—z)=—f(z) 00000
00000 f(—2)=f(z) 000000000 O000cosw
0D00000O00sing, tanz 00000000

flx) 00000000z f(z) 0000000000000
00 (—z, f(—z)) = (—z, f(zx)) 0000000000000
000f(z) 00000 00000000000

f(z) 000000002, f(z)) 0000000000000
00 (—z, f(-z)) = (—z,—f(x)) 000000000000
0000 f(zx) 000000000000000000

00 41 [0000] 000 oABOOOOOd=zZA0BOOOOO
AB?> = 0A* 4+ OB? —20A - OB cosf

googooo

godd 4.1 00O 41000000

00 4.2 [0000] 000 ABCOOODODOOOO A B,CODO
o000 A p,O000000oO0ob0OobooobooboobooboD
Oab cO00000DO0ODOODOOOOODODOOO rOOODO
gobobooogboo

a b c

f— p— pu— 2
sin A sin B sin C' "

gboo 4.2 00 42000000

sin,cos HOUODODUOOOOOOOOOOOOOO

sin(w + ) = sinacosf + sin 5 cosa
cos(a + ) = cosacosf —sinasin

95



00000000000000000000 (z,y) 000000
Oo000oO0O0OoDod0ODOODODOOODODOD (,y)oDOoo
gboboboogn

' =xcosf —ysind (1)
y' = xsinf + ycosb (2)
gobooboboooon
(=",9/)
0
z,y)

(0,0)
000043 00 (1),2)000000

000 (z,y) 0000000002 =cosa,y =sina 00000
OOo0oobDp=0000000000000O0

V3 1

gbobbooooobbbooooobbbooooobobn
gbooboogbbogbboobobogbboobbooboo

n n_ n
1D|:|DDDDDDDD;W,—W,gﬂ'(TLEZ)DDDDDDDDD
gooo

4

000044 0O0OO000O0OD0OOOCOCOOOOO®QO

pDooD000000000000000000000000000000
ooooobobooobooobooobobooooboooboboobooboooboobooooo
gobooboooboooboobobooobooobooobooOoooboooobooao
ooooooooboo

56



(1)
. ™ . s
sin (m—l— —) =Cos T, sin (x— —) = —COST
2 2
(e g) = (=) =
— ) =—sin — — ) =sin
cos |\ T+ sinz, cos (7 — 5 sin @

(2)

sin(x £ 7) = —sinx, cos(x =) = —cosx
(3) tanz OO ODOODO
tan o + tan 3 tan o — tan 3

tan(a + 3) = tan(a — ) =

1 —tanatanf’
(4) 000000

1+ tanatan

sin2r = 2sinxcosx, cos2x = cos? r—sinz = 2cos’z—1 = 1—2sin’z

(5) 3000000

sin 3z = —4sin® z + 3sin z, cos3x = 4cos® x — 3cosx
(6) DooooOo
9 1 — cos2zx 9 1+ cos2z
sin“x = ——, cos“r = ———
2 2
(7)y DoooOo
sina+sinff = 2sin ath cos a—p
2 2
sina —sinf8 = 2cos(&+ﬁ)sin<a_ﬁ)
2 2
cosa+cosff = 2005<a+ﬁ)c0s(a_6>
2 2
cosa—cosff = —QSin(Oé—gﬂ)sin(&gﬂ)

(8 DOOOO

sinasin = —1 {cos(oz—l—ﬁ)—COS(Of—ﬁ)}

sinacosf = E{sm (a+ pB) +51n(a—ﬁ)}
cosasinfS = %{sm a+f) —sm(a—ﬁ)}
cosacosff = %{cos (a+B) +COS(04_/B)}

57



