sin(2x)
Bsin(x)
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A2
A3
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f(x,y), a(x,y)

v

D A
HD a(f(ﬁ;y))d dy = ff(x y)dx (31)
HD wdmy = fc g(x.y)dy (3.2)

3.1 3.2

HD <_%+a_>d dy = ff(x«y)dx+g(x,y)dy (33)

3.3 fxy)= vy gxy)=
ﬂ dxdy = lf (—ydx + xdy) (34)
D 2 c
3.4
1
= J fD dxdy =3 L (xdy — ydx) (35)
33 f(x,y)=0, g(x,y)=

=JfD dxdy=fc xdy (3.5a)

f(XaY)='y, g(X,y)=0
=J dxdy = _f ydx (35b)
D c

4



A3
3.5 (r,0)
X rcosfé y rsiné
3.6
d —axd +axd9 = cosfOd sin0dé
X = aT' T 69 = T TSI
d —ayd +ayd0—s'n9d +rcosf8dé
y_aT' T 69 = SlI T T
3.6 3.7 (3.5)
1
A=—j€ r2do
2 (o
35
2.11 46 51
D
R
100 1/1000
A = 21trbN

R
TA

3.6

(3.7a)

(3.7h)

(3.8)

(39)



TA=

A2



3.3

A
A
O
K
m
@
F
= - ) X
’ ~ a2 a
a x=a/2 KF LOX
a KF(=m) m
K X x=a/2
< (Ym0 KFX=6,



Aa
Aa A Aa
FKS=T1t/2 FK=m , KS=1 S Aa
K A
S Aa F
Aa
Aa
34 A2
3.2 Ps Pc
sin coS
f(x) ()4
F
Pc or Ps AX
F(x)
F(x)sin(nx)
F(x)cos(nx) A3

C cos —

sin , COS



sin(x)

sin(x) 1
2 sin(x) 2 0
2 (r,=1.6cm) S
s
8100
8267 y=0
8110 (8110 8100) x 0.1cm? = 0cm?
0.1cm?
0 0
sin(x) 0

Bsin(2x) : B =1.75cm
2 (r,=1.6cm) S 2
1.75cm

8135
8115 y=0 7961



3 (17),(18)
FL, = (7986 — 8135) * 0.1cm? = —17.4cm? - B =FL,/(2nry) = —1.73cm

1.75cm
TT
1
1
T[sec] Alem] e[rad]
1 -0.3
0.5 2 -1.3
0.25 1 -2.3
1 1 0.5 2
0.25 4
3
2
() = ZA sin ( t+ €l> Z A; cos g; sin (— t) + A;sing; cos( t) D
=1 l l Cl Tl
5.1 ( ) ( ) 1sec 20cm
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sin cos Si Ci 51

: . : : .
L cm
o 0. o]
o & L
a &4 K~ ABA 7 2.y
o & A Y 3 £
/‘g ﬁ/g &\&\ = \b »"za \A\& B "9, -
o g a_p e By AP FLR
0 _Q/ A £ A § YgF < " " 4 " o
- ool < \ Lot
(JB'A‘_/ \AA ,{X \o\ ! &‘A bt AA
& aand X B ng
Q pel
Qa * o
Qa X - o8 v
Copo ¢
5L i
| L 1
0 0.5 1
[
1
2 2
1/k k
1 2
2 1 ( 20cm)
n n
3 F F
T
4 F 1
51 0.5 K
5. 1
Cos C Sin S
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@] [EH
Cos

Sin

w2 [EH
Cos

Sin

1/10

8,642 8709- 8,520
Ci= -12.2/(1Ttry)= -1.214

9,445 0,151 9,826
Si= 38.1/(17try)= 3.792

8,523~ 8,595_ 8,406
Co=-11.7/(1Ttry)= -1.164

8,774- 9,480_ 9,147
S» 37.3/(11try)= 3.712

12

1/10

-122

+381

-117

+373



r =3.2cm

N

]
N

Aq =4/C12 +5,°

1 A1=3.98cm 2
3.94 cm
@ sin

g =tan™! (Cl/Sl)

1 £=-0.310 rad.
-0.307 rad.
=3.94cm : -0.307rad(
1
=4.0cm =-0.3 rad

13

F
(2)
A1=3.89cm
3)
£=-0.304 rad.
) (4)

(5)



2 3 . 3.3
Pc Ps
r=3.20cm 2 r,=1.60cm 3 r;=1.07cm 7,=0.80cm
2
2
1/3 1/8 3 8
cos sin
[cm] [rad]
sin 1211 1261 50
2 0.497 -1.940 2.002 -1.320
cos 1466 1271 -195
sin 1307 1303 -4
X3 -0.040 -0.060 0.072 -0.983
cos 1350 1344 -6
sin 1225 1159 -66
4 -0.657 -0.756 1.001 -2.43
cos 1326 1250 -76
sin 1187 1190 3
X8 0.030 0.000 0.030 0.000
cos 1091 1091 0
2cm 2.002 -1.3rad. -1.32rad.
X3 0 (0.072 ) X (-0.983rad.)
1 1.001 -2.3rad. -2.43rad.
3) —m(= —3.14rad)
X8 0 (0.030 ) XIZx LT, (0.00rad.)
3
3

14
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William Thompson

Thomson
Thomson

Kelvin Hughes Limited
ECDIS IBIS(Integrated Bridge

Information System
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i e
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16



Kelvin Hughes Kelvin 19
18 Hughes 1942
Marine Instruments Ltd.
Kelvin Hughes

The other half of the Kelvin Hughes history was founded by William Thompson, who is
recognised as one of Scotland's greatest scientists. As an example, his original compass
card design remains in use virtually unchanged today. Of his many other inventions, his
depth sounder put Britain decades ahead of other countries in underwater sound
technology.

In 1858, he became one of the Directors of the Atlantic Telegraph Company, and as such,
he was the chief instigator in the laying of the first trans-Atlantic cable. In Glasgow in
1850, he founded his first company and worked with the optical engineer, James White,

to make scientific and navigational instruments.

1) ““Harmonic Analyzer” , William Thomson, Proceedings of the Royal Society of
London, Vol.27(1878), pp371~373

““0n the Instrument for Calculating [ ¢(x)y (x)dx ,
the Integral of the Product of two given Functions>

¢(x) P(x)
A2
A3

b sinnx L
fa f(x) (COSnx) dx tn= 112717k
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