Jooobooooon ] [

20090 50-120

1. ggboood
gooubobbbibdooooboooouoooobobobobbboood
0000000000 2000000000000 v2000000000
00-v/2000000200000000000000000000000
gr"oobo"ggbboogd

000000000000 0000000000000000000000
000000000-2000000000000000000000000
0D0000+y/—200000vV—2=+—-1x2=+/—-14/200000000
0000 v/—-1000000000000000000000000000
0D000000000000000 =—1=i0000001709-1783000
0D0000000000000:0000000004000000000
0000000000000000 2

z=x+1y, (r,y0000 (1)

00000000z =Re(z)0 20 20000y=Im(z)0 200000000
000000 :00000000020000000000|2 =22+ 520

gbobogobuobbodobbuoobbuoobobobobooobooogoo
goboboobooboboobbobooooboobooboob 20
gbobogdobboggooobbuooobbog20000b0o0aoon
gobobb200002000000000y0000000000000¢%
gbobooboobobooobdbooobobuoobooboolrr-18550
ggbbboooobbbtdnbboooobn

P(z) = iocjz"j =0, (2)

gboodobbudnbdobbooobboobbobboobbooooo
OO00000obDodz"—-1=000000n0000 2z=-cosf+1isinf, O
00 6=2rk/n(k=1,2,---n)00n000000000000O0O0OOO
gogbbbooogbbbodo

(cosf + isinf)" = cos(nf) + isin(nb). (3)

2.00000
000gboobooooooobogd

z=z—dy.(x,y0000O (4)



zO0b0udgoddibz0z00000000000O0O000000000O0
goboob 000000000000

Ze = (v +iy)(z —iy) = 2” +y* = |2, ()

Loboooogooo

goooobooobobod
z =rexp(if) = r(cosf +isinf) = x + iy, (6)

ooboOor-0oo0b00ob0o0b00bboo0oeOOOODOODOOOOObDDbDO
googggbobobuoooobbbuoooobboooobbobod

exp(if) = cos @ + isin 6. (7)

Lobogoooboo

ggbbobuoogobbbuoogoob

2 = x4y, (8)
r1 exp(ify), 9)

29 = Ty -+ iy, (10)
= ryexp(ify). (11)

gob200000000004d

stz = (v +iy) £ (v +iye) = (11 £ 22) iy £y2), (12)

= ricosty £ rycosfy +i(rysinfy + rysinby), (13)
oo

21X 2 = (z+iy) (T2 +iy2) = (2122 — Y1y2) +i(21Y2 + 2241), (14)
= rirpexpi(f; + 62), (15)
= ryra{cos(0y + ) + isin(6y + 65)}, (16)
= ri(cosfy +isinfy) X ry(cosbhy + isinby), (17)
= r1r2{(cos b cos fy — sin b sin 65) (18)
+ i(sin @ cos Oy + cos by sin by), (19)

goood
/20 = (w1 +iy1) /(w2 + iys), (20)

= (w1 + i) (22 — iy) /(23 + 13), (21)



= {(z1@2 + y1ye) + 22y — 2192) }/ (23 + 3), (22)
(r1/r2) expi(61 — 02), (23)
(r1/r9){cos(01 — 03) + isin(6; — 6)}, (24)

= (r1/re)(cos By + isinby)/(cos Oz + isinbsy), (25)
(r1/72){(cos 6y cos Oy + sin 6, sin ) (26)

+ i(sinfy cos By — cos By sin 6s), (27)

gbobogoboobooogbbogboobbuooobooobobogo
gogboboggo

g

ggbbobuoobobbooodgbobboooobbboooob

1

[\
I

w
N

W
N

)
)
)
)
)

bt

N

I\

1+14, (28)
1+ /30, (29)
V341, (30)
—1—/3i, (31)
cos 260 + sin 201. (32)

gbbuoobbuoobbuoobobooobooobobboobbuoooo
gobbbuogoobbboooobbboooobbboooooboobo

5. Duuooonoo

6. D0Ooogooo

7. 0poooood

dex(i(:ozx) = aexp(ax), (33)
W = a"exp(ax). (34)
exp(ax)exp(ay) = exp(a(z +y)), (35)
exp(ax)/ exp(ay) = exp(a(z —y)) (36)
exp(ar) = i(o;;c!)”. (37)
exp(ix) = cosx +isinx (38)



I,Qn

2n!
x2n+1
(2n 4+ 1)!

= >
n i(i(—l) )

. bbbugoobbbooguoobuogolbboood

10b0booogboboboooobbbuoooob

d%x 9
- = —wx.
dt?

gboobuobowoobooboobob 2000000000000

do
dt
dv :

dt '
gobbbdggdbbboooobn

Z = wx + 1,

b z000000000000000O00040

dz
dt

= —wz.
O0o000o0o0ooooooo

2(t) = zp exp(—iwt),

(39)

(40)

(46)

0000z =20)=w(+4).0000000000000000000

z(t) = acoswt+ bsinwt,

v(t) = bwcoswt — awsinwt.

9. bbuogbobbboooobobu220bbbuoooobn

gob0ooooobobobog Logboooooob cooooooboog
00 ROODODOD0O0000000D00O0O0O0ODODODODOOD0OOOg @)oo
gbbogbbuoobboboogbbooobboobboobboobo

oo0o0oooo
Rj+Q/C + L(dj/dt) = v.

(49)

oobQboobooboooboooooboooooboooobotooboo

0000dQ/dt)=000000000000

L(d*j/dt*) + R(dj/dt) + j/C = (dv/dt).

(50)



gobbgyjugbbo000000000

j(t) = I, cos(wt+0), (51)
= Re(I,,¢“H) O (52)
= Re(I,e/@e'), (53)
= Re(Ie'®), (54)
v(t) =V, cos(wt+6), (55)
= Re(V,el“t9), (56)
= Re(V,,e@ei@), (57)
— Re(Vel)), (58)

000 =19V =v,0000000000000000¢0000
ooooo
~w? LI +iwRI + I/C = iwV. (59)

0000000000000 00000 ZO000OOOoooooooo
Z =V /I =R+i(wL—1/(wC)). (60)
oooooooo o

I = V/Z (61)

R —i(wL —1/(w())

R? + (wL — 1/(wC))?

= Vin e0=9) (63)
VR + (WL —1/(wC))?

v, (62)

oooopooboboboeeboboooogn

R
cosg = VR + (WL - 1/(wC))?’ (64
o — (WL —1/(w())
i VR + (WL — 1/(wC))? (65)

00000000ooooooD jo)boobooooooooo

j(t) = Re(le'™), (66)
= I, cos(wt+ 0 — ), (67)
I Vo (69)

TR WL - 1/w0)?



10.

000000000000 00000000ODDDO0O000000Noonooo
000000

D00wdO0000000w=w,=1/VLCO [,O0ODODOOO0O000OO
07,0000000000000000

gobobooogd
gboboodgboob2bo00buggbbuoobobooobboodabn
gobbobuggobbbouoogooboobod
gobobboogbuggbugoobbuooob"bbuoboboooboo
gogoboooogrgoboobuogrgobbbbooooobobogd
gbo"bogbobuodbbbuooboobbouoobboobooob vd
OO0 MNOOO.O0OO0O000O0ROOOAR=R/2r0000

p=hv/cO = h/\ =hk = mu, (69)
goboboboooobbb rpOboooobbboooobbboo
E = hv = hw = mv?/2. (70)

goooobobooooooobbboooooobbbboooooooobb
g obobbbbobobobbbbobobooooon
gogooooobboboooooooan
goggdgoobbbbbbobbbbbbbbbobobbboobboooboon
googbooooooooooooooooooobbbbbobbobon
guoooooood

= Aexpi(kzr — wt). (71)

ooboobooooboboobbodbDp=hk000000 E=he00000
gogbbobooooboboboooobobobooan

h d
= S — 2
L d
E = ———.
i dt (73)

[0O0O]joD000o00on
0000000000000000 E=p*/(2m)00000000000
0000000000000 0000000000

d K2 d2

gogbbbuooobbbuooobobbbooooboboan



11.

12.

gogboobooogboo
gbobogoboodbbuoobbuoooobuoobobooobboobon
gobbbuooobbbuooobobbbuooobobodao

W =u+iv, (75)

Ubb0«b0vo0o0oobuogboboooboounoooogboooon
go2000000000

hD(iD u = Ho, (76)
—hD(;itDv = Hu. (77)

2

DDDDH:—%;—;DDHDDDDDDDDDDDDDDDDDDDD
gogbboboogobbobodtdo=000000000000000LDOO
D%D v=000000000bboooobboooobbooonoon
gogbobbbdogbiddtdey=0000000000000O0O00OOLODODODO
0000000000000 00D00000000¢ = pexp(ia) 0000
exp(io) 00 0000000000000 O0O0DOOOOD |w*P00000

gobbbuooobbbuoooobbbooooboboan

gogbobobooogbobodgo
00 E000 BOOODOO 0000000 OO mO0O0O0o0ooobgo
gobboboooobboboooobood

—

F=q(E+7x B). (78)

O0000D E,BOO00ODOOOODODOODODOOD ADDDOOOOO
000 ¢00000E BOOODODOOODODOOODODOO

E = —gradg — 0A/ot, (79)
B = rotA. (80)
gooooon
A— A = A+ grado, (81)
68 = o- 0 (52)

000 E0DDD BOO0O0DOOOOOOOOOO0
000000000000

b — o = pexplid 67, ) (83)



13.

gbbuogobooduoobooboobboobboooboboobn
gogoo

-,

{;ﬁ@?—¢®2+q¢hbzﬁb- (84)

ggboooodgbon
gbogbboobboobbobobobbooboobobobooboooban
00000000ooooo0o0o0Uooooooo0oUoooDoD (Doo
00 —-e000)000000000000000O0OOOOOOOOOO
OO0o0OoopoOoboOon Ret1000M

L0 I
0on
I = (—ikV +ed), (86)
- o 0 0

gbooboboboobobnobool1obogboboboboobd
goggobbobobodogg2bboodgooobobooboooabooo
goooubbbbdodoooubuoooobdooooobobbboood
gogoo

U(x,y, 2 t) = Polx,y, 2; 1)@/, (88)
00000000000000000000

0 R S
ey = ——— —(eA .
z&% %Jv+h® + V.S))1bo (89)
O0D000000SO00000eA+VS=000000000000 v,
0000000000000000000000000000S00000

goboooogboo

S(z,y,z) = —e/PA -ds. (90)

Py

ggbbobooogboo

e P -
Y(x,y, 2 t) ==¢m(x,y72;t)exp(—;; g A-ds), (91)

gogboobbbuoooobbbooobbboooobbobn
gobboobobuogobuooobobbuooobbuooobobuooono
gbobuogbbuoobobuoobobooobobboobboobbuoaoo



14.

15.

gobbbuoogobboob2000bbboooobbboooobon
gogooboogdan

b = e (92)
Wty = e/ (93)

Jdododooooooboonoooog sgognognognogogoogno
|¢1+¢2|2 = |¢01|2+|¢02|2+2Re(¢01¢32 exp(i(S1 — S2)/h). (94)

00000 (S —S)/h0

(S1=S)/h = -+ Cff-d§, (95)
- —% [ rotd- a8, (96)
- —%/Sé-dﬁ. (97)

O0Oo00oobobobodbRet1000D00OO0O0O0OODOODOOOODO
gboodgbooboobobbobbgbuodgbuooboobobobobob
gbbuogbbuooobooobbodobbodobodobbooooooboo
gobbobuogoobbbooogooboooobbooboooobood

gobooodg
gboobdbobbobuoobobuogbobooboboboboobob
00000000000 f(x)0O0O0OO0DO0O00O0O0O0O0OD0OO000O0OQ

fletdn) = f(@)+ P @A+ 5 f @A) + 5 fO @) (Aa) +-(98)

+ ;l FO @) (D) + - - (99)

goooboooon

v —a) = g+ O gy ST gy STy a0

d 1 ,d> 1

(P ) (101)
= exp(—a (). (102)

DDDDDDDDDDDDDDDDDpx:%%DDDDDDDDDDDDD
)
w(:c—a):exp(—ﬁapx)w(x). (103)



O000Y(z)0 «00000000Y(zx—e) 0000000000000

O = exp(—ap.). (104)
6. DO0O0Oooooogag
O0r—y00000(2,y) 000 ()0 000006 00000000
O000(x,y) DO0O0O0O (x—7rdfsinb,y +rdfcosd) = (v — ydb,y + x660) O
00000000¢(z,y,2) 0600000004 (z,9,2)000000000
goooooooon

!/

OY(z,y,2) =0 () = ¢Y(x + ydb,y — x60, 2). (105)

0000 000DbOobé0 100D bOOOD

0 0
= (1+ yéﬁ% - xé@a—y)w(:c, Y, 2). (107)

ggbbobuogoobbboooobobobboogboon

o 9
= 11— — — y— 1
O (59(:vay y@a:)’ (108)
— 1- 1s0L.. (109)

h

gbooboL,gboog E:FXﬁD L00000000000040a0o0o4d
goooooobobebObOobObOOOODObDODbDODbObOOO

0= exp(—%@Lz). (110)
Ex)
O=exp(—165,)00000000000000S,00000000y00
0 i
DDDDDDDDDD&DDDD%:Z%:Z<, J)DDDDD
(4

gobood
1.000bgo I:bo0booboboobooo



