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18.1
(a)
b=atana
d=ctanf
u+iv=_(a+ib)(c+id) =ac—bd +i(ad + bc)
(u+iv)(u—iv) = u? + v? = [(ac — bd) + i(ad + bc)][(ac — bd) — i(ad + bc)]
= a?c? — 2abcd + b?d? + a%d? + 2abcd + b%c? = (a® + b?)c? + (a? + b?)d?
= (a?+b?H)(c?+d?)
Vu? +v2 = /a? + b2/c? + d?
(b)
v _ad+bc actanf+actana ac tana+tanf  tana +tanf
u ac—bd ac—actanatanf ac 1—tanatanf 1—tanatanp
18.2
(a)
b=atana
d=ctanf

bcosa =asina
dcosf =csinf

u+iv=_(a+ib)(c+id) =(a+iatana)(c+ictanB) = ac(l +itana)(1+itanp)
u—iv=_(a—ib)(c—id) = (a—iatana)(c —ictanB) = ac(l —itana)(1 —itanp)
2 2
(u+iv)(u—iv) =u? +v? = a?c?[(1 + tan? a)(1 + tan? B)] = a?c? (1 + Z—2> (1 + c_2>
= (a?+bH)(c?+d?)

(b)



e (@*B) = cos(a + B) + isin(a + B) = e'*e = (cosa + i sina)(cos B + i sin B)
= cosacosfl —sinasinf + i(sinacos f + cosasin )

cos(a + B) = cosacosf —sina sin B

sin(a + ) =sina cosf + cosasinf

sin(a + 8) sinacosfB + cosasinf 1 sina cosf + cosasinfS
tan(a + p) = = _ — = . : :
cos(a +B) cosacosf —sinasinf cosacosf 1— sina sin 8
cosa cosf

tana +tanff v
~1—tanatanf u

18.3
et = cos@ +isinf
e ¥ = cos@® —isind
2cosf =elf 470
1, o
cos @ =E(e‘ +et )
2isin@ = el — 10
sinf = l(e"e —e ) = —i(ei‘9 —e™9)
20 2
18.4
a+ib c—id_ac+bd+i(bc—ad)
c+id c—id c? +d?
18.5
- 1. 6, o
cosif =E(e +e ) = cosh @
sinif = l(e“9 —ef) = —i(e“9 —ef) = i.(e‘9 — e %) =isinh@
20 2 2
cos?if + sin?if = 1 = cosh? 6 + i? sinh? 8 = cosh? 8 — sinh? 0
18.6

df _\ fGetan) - f()
— = lim

dx Ax-o Ax
de?x ea(x+Ax) — X
= lim
dx Ax—co Ax

cosh af + sinh af = e**

cosh[a(x + Ax)] + sinh[a(x 4 Ax)] = e**x+0x) = paxpalx
= (cosh ax + sinh ax)(cosh aAx + sinh aAx)



e%e¥X — g% = (cosh ax + sinh ax)(cosh aAx + sinh aAx — 1)

(cosh ax + sinh ax)(cosh aAx + sinh aAx — 1) ax | (cosh aAx + sinhaAx — 1)
=e% lim

Ax

Ax— 0o

lim
Ax—coo Ax
(1 +sinhaAx—1) . sinh aAx _

= e lim =e% lim ——— =" |lim — =aqe®

Ax Ax—0  Ax

18.7

oo

Mo
W=y

n=0

(a)
f(x)=e*f(0)=1

f'(x) — e",f’(o) =1
f60 = e, f1(0) = 1

L 1 . x? x3
fx)=e —Z)Ex —1+x+§+§+---
n=

(b)
f(x)=cosx,f(0)=1

f'® = —sinx, f'© =0
fn(x) - _ COSX,f”(O) =1
flll(x) — sinx,f”’(o) =0

fm(x) — COSX,fiU(O) =1

-1" X
(1) =1t —— 4

ﬂx)zcosx:Z(Zn)! I TRV TS
n=0
f(x) =sinx,f(0)=0

f'® =cosx,f'®@ =1
fu(x) — —Sinx,f”(o) =0
flll(x) — _Cosx’flll(o) =1

fm(x) — sinx,fi”(o) =0

= gj — (_1)71 2n+1 —
ey =sinx =) vt TmtE At



18.8

18.9

18.10

(b)

18.11

y=%1

y:xl/n
1 —11
ny=—Inx

y = elny — plnx/n

) 2ntkz 2ntkz
f(z) = e?mkzt/n = cos( — )+isin< - )

. 2wk 2wk
1) = 2mki/n = (—) [ Si (—)
f)=e cos - + isin -

n

em? = ()" = cosnf + isinnd = (cos O + i sin )" = Z (n

k) i"*cos™Osin® kg
k=0

n

— n
cosnf = cos™ 6 + (2

) cos™ 20 sin?6 + -

e!0+9) = cos(8 + ¢p) +isin(6 + ¢) = ee’® = (cos @ + i sin ¢p)(cos ¢ + i sin ¢p)
= cos 8 cos ¢ —sin B sin ¢ + i(sin 8 cos ¢ + cos O sin ¢p)

cos(8 + ¢) = cos O cos¢p — sin 6 sin ¢

sin(@ + ¢) =sin 6 cos ¢ + cos O sin ¢

u = Ae'
v = Bel®

w = uv = ABe!®*®) = AB[cos(0 + ¢) + isin(8 + ¢)]

log, x =log, b - log, x
y = xl/n
log,y =log, b -log, x/n

log, y =log,(x)/n



Root r

0 A~ N B

16
32
64
128

Log(7,11)

1/r

1.00000
0.50000
0.25000
0.12500
0.06250
0.03125
0.01563
0.00781

0.81151

117(1/r)
11.0000
3.3166
1.8212
1.3495
1.1617
1.0778
1.0382
1.0189

Log(r,11)
0.000
0.289
0.578
0.867
1.156
1.445
1.734
2.023

10g11 7 = 0.811



