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ME RE-ASHERZZLER 1

mE RKBO=ASL
A% 4% 1% £ 12 d K s

F—F mMBREITHE

M LT EFESETEHEFHOHE, flm, E BT RARMETHE EBERER
HWHE & BRSSO EVET RS, EETENMNE R, BRTREMRBIMWATIHE,
EREHTHEL LN AMIR, EREFSELEN TEMBAREER, FEFENF
Qe 4 PR A ¥ R Al SR A AT AU BT A T

EMEBHRETET 2K EAD —SL RN, SERMBREE —ENRBRXR RN,
W:y=f(z)o MT\EHH = H,ERAIRE yH. HERAASTE——FIHIHH = H
XN A y {8, WBR UL, B = EMI LAY y 7T EIESF I TRRFIBEZ A, XA R «
5, M ARFIBUERI y R ERAINEE. UAXE z 58, ERRRNEHE vy KA
Wi (IERE), AR EE2BR IR A, ZEZENIMEASA - FAEOQMEZE). N
WG NEER)FEF. RIEBREOERT 08 LBINE ERNES.

F—F WHAF(KRBEARE)

— .tk %] B 48 (interpolation by proportional parts)
1.0 3 A4 (— &%)

BB NG RALE L E AN AES Y
&Z'—‘o A
EAES y= f(2)FIRMTF: o 7 ;
£1-1-1 BEE Y | 8 '
SIB(BER) BRI B {E
Voligede e Qe G . 0
Zo Yo
Xy Y1 » \
o Xo X X,
H1-1-1 ERERBELEEXRER

R 1-1-1, M A A AERAL FRIVBE 2, M 2, ZEIHEEER = (ERFIE0) Xt L
E"J%ﬁﬁ Yo
FHICRE f(2)FE(xg, 2, KAIEREEREHAT A HE 1-1-1 TR, =M abc



2 i &

3

M aed AL, W XF 7 141 AR H A5, B
YT Yo _ T T Xy
Y17 Yo a Iy T Xy

T T

3 YhaET xoo(yl = %)
(1-1-1)
=y, + %ll_—yx‘:)(:c — z,)
RHP 1y — yo—RE;
&y — xy—— R PP
= P4 () BE
EER R AEITE AR,

He ] 85 3 47 B LA T SORSR IR I B R (05 v0) 5 (05 30 ) 1BV B EL R ac R B SR AT
i, BP LA SZ AR i R AT 9o
HE 1-1-1 ATEE, R f(2) BRERB(E R ac), FIAKEAERGR y HEF R

2 MR () BEEKHERB (ML ac) , MFALEABEREN vy HAELRE, BHit:
() RHERE, REAREAGFNRER, YT RALKEARTE.
(2) X e P R %, R BEAR /D, AL WA K18 09 RBUE IR ZE BN,
Bl 1-1-1: AT K D HREIERB S AT IR 1-1-2,
F1-1-2 BKAOMEHER

BzK d(m) HEKE A(0) ERER DW()
5.00 9 600 4035
5.20 10 040 4 475
5.40 10 500 4935
5.60 10 960 5 395

BEHIENZK 5.25 m,>RKHEKE A MBEREEDW?

i -
A, - A
HKE A= A, + 5—=2(d - d,)
d, — d,
o 10 500 — 10 040 B
= 10 D4l + o~ (5.25 - 5.20)
=10 155 t
4 935 — 4 475
2] - 393 —44/5 _
BEREE DW 4475+5_40_5.20(5.25 5.20)
= 4.590 t
2. e R 3G

EL 1 A 4 0 B AR LB R A I E MR y REZE R 2o HItBEARMT .
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Ty — Xy
i~ o

T = xo t

(y"yo) (1'1‘2)
BN AE( T ER)
YRPEAWN B R, W50 B XA SR IE R, BN R AUE BUE TR
hEEAMAEF S HREETEFETTUES FTABETFUME.

Gl 1-1-2:8%r8 h,EHA o, /KFEE D= hcota(n mile) , fHZRHE 1-1-3,K &
=13.4 m,a=4".4 B HIKFHEZE D(n mile)?

F1-1-3 KFEER

D (n mile) ALy 10 134 20
a(”)
3 6.2 12.3
4 4.6 6. 2! 9.3
4.4 i5.7
5 3.7 5.0} 7.4
%
(1)K a=4",h=13.4 mBH) D,?
B D, - D, B 9.3-4.6 S .
Dl = D0+m(h ho) = 4.6 + 20 — 10 (134 10)~62nm|le

(2)R a=5,h=13.4 m Bt H D,?

- D,-Dy,, ., ._ DA =37/ 4 oo :
D, = D, + m(}l ho) = 37+T_1—0(134 10) = 5.0 n mile

(3)% a=4.4'8F ,\ D, #1 D, FHLBHIAERK D?

D, - D =
2" ) =6.2430°60:204 4 43 45,7 w5 mile
ay — ag S —4

D =D, +
M ERTIR, B & 3 2 B AR SR M. B TR 1-1-3 RRBIELX KR

¥ D=h cota Hiil 0, HIL A LA AFETIE—ERIRE.

BOMBQR)PHTB o« HEE, WK D= hcota ZEREHEERE, ¥ D, D, TRE(CK
FRBERBIRE),

FG)FHTE o HER, WEH D= hcota ZENIELR M R, BH LB N8 S35 D 7™
E—EHITEIRE

=% LA

H AR B2 — 55 AT 0 2 R BOR AR BB, R A B AT R S S B — B RIR
£, AT REB/NMEKRE, NGB T ZRAHE.



— EXBARE(—TEE)
B Bl TR AN

— Yo
= 4 —— -
Tl o Io(z Zo)

‘Wﬂy’ y°%EEI“J(xo,xl)l?\] PR B3 AR AL R LB AR SE PR b R 3P R A R AT

Wﬁ,@%,XT%ﬁ¥ﬂ§$Wﬁo KRR, R R LB S, E— ARG T
RALBINGE, BR,FERBMTHREAKRETH, NRE L NE, BSBERNITE
W2, X T AR Y BR M4 ) 0 R MR, U S BB SR R L Bl P A, TSR AR R P9 4 , 8 EL 1 P9 A
HAXMERERNEITEAX N

y=y0+g_i(x_10) (1-2—1)

FTERAZRAEHRBREFERTAH T HMAZEAR, _qurllﬁﬁf“ﬂj 19 38 4k 3R 3t
TERNAE.

Bl 1-2-1:F y=2> R 1-2-1,5R 2=2.3 8 y?

F£1-2-1 BEHX
x y=.rz g—i
4
9
4 16
i -
(1) A fl i iE
- 9-4
4+3—2(23 2)==5.5

() =z =2 WAERNH
y=4+4(2.3-2)~5.2
B)YH x=3WERENE
=9+6(2.3-3)~~4.8
W y=2* HEITE
y = (2.3)* =5.29
X ERGERFTHITER
ORLHINEREH v HRITRERERK;
QO x=2 WERNEREN vy HIITERZER /D,
50 AR RS, HE/MTRERZE N A 53R SEFR 5 3R 3R 50 51 30T X I Y R
ﬁﬁ%?ﬁ(ﬂﬂ*ﬁ%lﬁ =23, BREBEEEMRINTIE z,=2, 5HXM MK y, =4)HFTHE.
BRNER TR ARINGIE (2o, ) HEN o AHNMERBEMEHETARE, NE
1-2-1FF 7R o MEBE A oy , 3% LU P4 , it 3R 2 dy 38 2, RN, KT B RE N ey, %
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z, BERARE, HHERENH, BRey<dy<fyo

T EENABE(ZTEE)

FRE IR, B AR REAR YW, W AR A
XA,

BERBH
2=, f(x.5)
e 2= f(z0, ) S RIF R BB R — KI5 '
2= 20+ S5z —20) + Sy = 30) (1:2:2) — Ly

B £ — Bt FIRMPI AR RS ARAE 121 ERARAAELTER
R
44 A P 00 55— O 4 AL T 00 B B9 0 5 —SE RSt

(1-2-2) PR AL RS B 2840 3R, ) diy 28 2R 4 4 1031 3 4 K75 B L il a3 e U B
A

210 — Zoo0

2o — %00
T = 2o+ ——(x—z4) + (y = v,) (1-2-3)
00 Z, — o 0 ¥ — ¥ Yy = Yo
F1-2-2 BHX
z
z Xy Xy
¥
Yo 00 Zy0
N 201 Zn

FRAR(-2-3) RHE2 ARG ZREANAE. ZXE_MENETE = ©
- HAIAE, B =X B AR y MBI, SRR BB N A .
Bl 1-2-2: M AR (1-2-3)KR B 1-1-2 B, BIR h=13.4 m,a=4".4 B KFIEE
D(n mile)
F®1-2-3 KFEEER

D (n miie) h (m) 10 20
a(’)
3 6.2 12.3
4 4.6 9.3
5 3.7 7.4
i -
.. ok TS . Nk T
N Fou Ty — Xy (= IU) Y1 — Yo (y yO)
- 9.3-4.6 B 3.7—-4.6
=4.6 + 50— 10 (13.4 —10) + T4 (4.4 -4)
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~~ 5.8 n mile
HEERS AN BEHGER(D=5.7) B4 —3, Ei+ B & E, fEMEREITE
W, B % T B AT BN A
L TR, A i R R O B R, AR I B A R R R AR AR S S B —E
HEIRE, MIBLEREFANRAING, WRRPIIE T RAR, RN HETRAFHEITE,
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FE KEZ=M

BRI =4, FEHFFEERTE b oy = K B A 32 Br Bl B9 BR T = M8 SO Pk B R S5 )
R, 2 2 it ol IR R A6 B A B At

%F—F HREIUAT

— . BkK.Bk@

175 [0 5 — 5 £ %5 B B A A5 B 8050 FR 4 BRI (spherical surface) o 42 BBl 76 2R 1 A4 32 R
J7ER (sphere) , X —E MR AR L. ROMRE LEE—- KB MELZHRARER R, SERO
H5REAHZHELBEFRARER. AROFEREEHMES. R, LEXERMEHRE
%, BT LA BRI CA] E SO B A S8 e i R e — A M iEFs .

ZHELME

A% 35— V- T A0 BR T A R ) B
ZH.

wWE 2-1-1,FE ~ 5EREAH
BARBRLELEES. HIERL O
M~ fEELOO . &L OA.
OAMMHEAM=MAIE OAO,
Z O0’A =90°, 1

O’'A=+ 0A*- 00"

LOFTHE o MALE AR, N 007
BEK,XH OA BRM¥EER,A E21-1 xB/MEFEE
EBIR FEEB A, OA BEE
H, Bl O'A MEEME. AR, FEHSREMNBREE—TUO NEAL,0'A HEE -
B R, T AT LAHE BUME— P S ERE &SR A A,

% 0'0=0,Fi ~ it 2RO BT, B EAL A B R A K B (great circle) , & B — Bt 8 & nY K 5
I 5 R T A 8 B O B B AR R /N E (small circle) , B B — B 8 & i ZNE I,

= KEHHER

L. KAMRALSRLESR,

2. KBAMERSFTHRER, ¥ RETERER,

3. FIBRE AR b A KB B K /NS

4. K IR 55 43 1R TE ABR A

5. FER ERPA KB —EME,ZLREMNNER, FER AR EHRES,

W 2-1-2, AEBF fl CEDF ZEEBRNKE . FHERO R X A KB H E, A7 X
PIAS KB T B 22 4K 1, XA AR R X B A B A 3k B A2, T (B AG B2 0 2 43 3% [, BT LA 3 5 4
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KB B AE5 .
A
C D -
= CD g
B
E2-1-2 EAXEAXEAMEEESTER B2-1-3 BELAWAEREKREESRITREA

6. L BRTE _EAE R — B2 L P AL RBE U — K|, H R ERHANE .
A A (Al — BLAR W b B P A, T RE AR B2 K B T A BB AR /NEL .

7. /0F 180° KRB IR (45 90) R BR T _E P /< 18] A e A BRI BE B o PR bt , T84 i) Y 3R TG B 9
IV PNUE]Y; - o

nE 2-1- 3 ﬁﬂiﬁﬂﬂiﬁA BYE—KEIM, i A #1 B BAEEMLKACD - GB, 3T

sadxﬁﬁmuc CD GB HAXEINELT /N, FFUET AN REKEAR, £H#0A,
OC,0D,-0OG,OB,8—%E#f O- ACD--GB, HMEJLMTT &, ZHEMAT,[F—HEH/ND
FH A M ZF0, 0

ZAOBL LAOC+ /ZCOD + - + /. GOB

B AB<AC+CD+ -+ GB

BT LA AB<HHE ML ACD - GB

BRIE B T /T 180° i A B 9IR BR T L 99 2 18] ) 5% 4 R 1 BE 85 , LD 786 ) 4 B T G 2 A
k[ﬁlﬂﬁﬁ%ﬂq%ﬁo i W AB FTE M BEMA TR KEMZ .

] 4 BB R EE AR EE ~

T T AE B B T ARk B 2R R % B (O B 2/ B ) B % (axis) , B 50 B8 A 5% AR 0 4R
(pole) , Ex A B IAH B ML . FEH TR —RATH BN FFE, Kb A —A @ RO R
KB, A AR /B o AR BB (K B /N B ) 3R A — 5 45 K 1B 9 R TG BE 185 A 4% B ( polar

distance) XERE 2, Bl —EORESRmEEEHAHE, WA 2-1-4,Pa=Pb= Pc =

Pd R BE R 90° # K B IR AR A % 4% B9 #] & (equator) o W1 2-1-4, PA=PB=PC=PD =
90°, KIEIIRABCD A P B P WIRE , T U KA MR EHNRHBLE; RZ  BELER KB,

B VINERE E—SRFE—-KEIN LEEF AR AIREEZER 90°, WX — S 2%
KR B R, T3 AN AR R % s R 2R o

I KEARHEEE

BRYE b WA K 1B 9ICAE 32 44 A B £ Bk SR BR T £ (spherical angle) , 38 &5 0 BR 7 £ 69 TS, 99K
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B IRFR ABREANS . E 2-1-5, KEAIKPA,PBHRZ TP A, MR HALAPB, A fHIEH
/P8P, HF P AHTMA,PA,PBHEPH., KIEAMEABRUNREMATA P AR BORL.
it P #AE PA, PBHIYIRPCHI PD, / CPD J2 W A [B IR - T8 A8 25 44 B 0 6 T £, & 45 FRR T £

I)v

H2-1-4 WBBRELRLTER H2-1-5 HRERMHERS*
an ERTIR , ATASRRE A A9 = R0 BE R T ¥
LY F B KB IR I % fis £ CPD 5

2. TR R B P KB IRT B K AB 5

3. KEIRABFT Xt #3k0f L AOB.
AN BEOCABAEN/NERSXEMRZ

W 2-1-6, KEIMABS /NAK ob & B 8 EAHE47, PP R ENTH . B
B.0f L AOB= /a0’ == === = [A.Lf (rad)
ao’ AO

—~ y——

Pt A ab(KE) = AB(KJE) X sin(/INE R BE )

B/ [ I 55 T B A A S5 10 K (3 I 3 LA /N B AR BE 4 TE 5% PR 3K
SRR B IS /BT B B A A AT, RE RO AARSE, Bk kR R R .
Lt AKXEARZENKERANHROCAETFZAXATENTER

e 2-1-7, WKEAMCDMCEMRZ F C A, MREE A L DCE, A f B &4 B %5k
Btk BRI KEKZE IR A LAOB MW E M 2 DOE, % F 90° - / BOD, fi L
LAOB=ZDOE=/DCE.
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pr
B2-1-6 RiFECHBEZEH B2-1-7 EEHE
MESRE KESKZ L REE

5= R\EB=ZAF

— . HKAZAFEHNENX
TEERE _E il =4S KB ICET B S A = MATE R A BR 1 = M JE (spherical triangle) . B = fTE

K BISLA BRI =B . b KIS B AL O3
,' FF MR =AM M. E2-2-1, K BILAB . BCFICA

FE— 2k =M ABC. M A,B,C AR =
=, AN AMAENIEH a,b,c £n. X=
MiAB,CH=4Ha,b,c BHRAIRAE =AM AE
Ko il EIHEMRE=ABHANERI KT 0°,i/NTF
180°, XFRH A KR Bk = FTE -
‘ — HEZ AR %
RHA=MAES2NEMA . BEL.FE 58 MEMMEE=
.
H2-2-1 RE=fAK 1LRXBEA-ZANPPRBAL=ZAK
ELHE-NAA =ML AREEM =M.
BOH—ANR8 90 =ML AR A ERTE Hil =AY
HKBFRZABPROGFL=ZAF
K=+  APLXWAREN=AERIREOSFE=AF. Z=0H=AEFHE
= MIEFRARE S I =M.
3.REMFZFAH
EANDUMXHREZE N ZAEHRARE N =M . A — A R B A X 3R 42
EN=AEHRAIREE =M . WEEFHENEREY S =M (primary triangle) .
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4 RKBEEZAT

AAERE ERRRAGHRE=AEHRAIREBEE=MAE.

=S BERE=fak

RE=MA ABC =AM TAMRELFEENRE=/AF A'B'C’' A ERE=/AE ABC
) BR T R 28 = M T (polar triangle) o WA 2-2-2, IFHRHA=AFLH=41T4E A,B,C Itk 1E
WEESETF 90 =% B'C',A'C',A'B,EMTHEXF=8 , WX ERE=/AE A'B'C .
HERE A EDH/NTF 00°, MEBRL=ARERE =ML, HE 2-2-2 fin. #RERK
=& HH KT 0", MERK=ALER=MAEZN, WE 2-2-3 fin. HFFRRE=M
BB —h 8 HH /AT 90°, HRMAKTF 90, MEBRL =ML S5 RE=MFMH, nE 2-2-4 fif
Do

H2-2-2 =EHA E2-2-3 TEH E2-2-4 FEHAE
1. REANEEAREZ=ZABRIABRZ=FAH
JRERE =ML ABC =414, W EHREBRL=/AF A'B C =/ TAKRLE., 4
Wi, BRA =ML A'B'CHRE=ME N FEEMRERRE =MF ABC,Fr, EM1Z
B X REMEEM,
Q. RRBEZABHODEERE AR EAZA RROBZARGALSARE=AH T
B & Ah

a+A'=180° b+B'=180" ¢+ C =180°
A+a'=180° B+b'=180" C+c¢ =180
WNE 2-2-5,A'B 'C'_HRE =M ABC WREZ=AK. $¥E=fF
BC 1 M, 5 HARERE =AF MR HAHEKE KRR ED, U A" £
=ED. B}

a+t+A’=a+ED=a+EB+a+CD ’
C 2 Wtk a+EB=90° B2.2.5 FEE
B &b #itk a+ CD=90°
BT LA a+A =180°
[m] 3 AT UE H A o

FEF HRE=ZABHLAREXEZ

—EEHNE=faFK
1.4 5% X (cosine formula)

(1) BHREAR
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ERAR: —INAZETHARARZNORR MEXWIEZRERAREIER,

cosa = cosbcosc + sinbsinccosA
A

E2-3-1 #EARESE
A 2-3-1, NBRE =/ME ABC MTRAE A 1Eb,c BAIMYIZ, 35 OC, OB M IEK LA
ZFD,EWA AR T AN FH=/MF. DA,EA EHET OA,LEAD=/A,
¥ =/ OED 1, FEARZANE:

DE? = OE* + OD* —20E - OD cosa (2-4-1}
3, V=M% AED 4 :
DE®*= AE* + AD* —2AE+ AD cosA (2-3-2)
HEFHEEMA=MIY AOE #1 AOD .
OA? = OE*? - AE* = OD* — AD? (2-3-3)

ARX2-3-1)R(2-3-2) HSFER(2-3-3)15:
0 = OA* + OA? — 20E - OD cosa + 2AE + AD cosA
= 0OA* — OE - OD cosa + AE - AD cosA

p _OA-OA | AD-AE
B cosa = ARTHE T OD-OF cosA

EFHEMA=MF AOE flAOD .

D = Qé =% _A
cosb =55 cosc = 5
iy AD L _AE
sinb =55 sinc = 55
BT LA cosa = cosbcosc + sinbsinccosA
HHRFZAXN A B MMl R EEARS L ;EM=HKR=16A,

) AR ELR
ERZOR: —ANRZETHEAFARZNEREBEUAS N EXFAERRE X B4R
HIER
cosA = — cosBcosC + sinBsinCcosa
ABIRZEARXTT BB PR ZAXNMBRERL =AY MK RKIEH.
ARRZARXMA : CHMMA RO RS A BEM=/AKR=4H,
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2. iE 3% X (sine formula)
BRZOR AW EZSHT RO EZB LG,
sina _ sinb _ sinc
sinA sinB sinC
mE 2-3-1,3RKTM=/A® ABC WS A fEAD EH¥ W BOC. HH DEDE &H
OB,DF ®&H OC,## AE M AF,%[ A AE #H OB,AF #50C., TRBINANMFHEA=
f43% OAE, OAF,ADE,ADF,

AF AE
B % sinb _ AO _ AE-AF sinc _ AO _ AE-AF
sinB  AD AD-AO sinC  AD AO-AD
AE AF
v sinb _ sinc
Pk sinB ~ sinC
- . sina _ sind
RE RS sinA  sinB
B i sina _ sind _ sinc

sinA ~ sinB ~ sinC
EZARMNA BB ARK X, R -8B kE—XA, K5 —fA.
3.8 EAEAX(EHEAX)
BRZOR - B A A ERRET L E =D ELAERBBE B LE=ZDLAEZRE
KRREZR,
N IER K/ X (sine — cosine formula) R HMHEMN =D F AL TN E R H RN IR
(five parts formula) A3, Hig4Z DR LGES E 2-3-2 f1@ 2-3-3 iR, B HHEM AR :

sina cosC = sinbcosc — cosbsinccosA sina cosB = sinccosb — coscsinbcosA

M2-3-2 EERARIZIZHE 2-3-3 AEARiZIZE
4. A X (@ BAX four-part formula)
BRZORSMBEVADEZRBRETHARYVAREZRRMNLEALAAREZZR,
#Y1/2 R (cotangent formula) & B A 7 9 9 21 70 A 3L 0N R AR, XFR W EX (four par-
ts formula) A3, Hig4Z O R e LB E 2-3-4 f1E 2-3-5 i, AN AR :

cotasinb = cotAsinC + cosbcosC cotasinc = cotAsinB + cosccosB



