SR LB I B A TSR

1. 7857 -

(a) B :y = f(z) OB, Az WP EL LTAy = f(z+ Az) - f(z) £ 5.

dy _ . Dy _ . f(z + Az) — f()
f (.’I)) = % = Ali:r—r}O Az AI;:IE)IO Ax

(b) MR EXDHIEK:

(%) = az™? (a: EEOEK)

(c) BRMSY ¥ (BRVERBR ) *** 1 y = f(a(t)) PR

df (z(t)) _ ,. Ay _ .. AyAcz dyd_:l:
i A A T AN A At drdt

BL. Ay = f(z(t + At)) — f(z(t)) = f(z + Az) — f(z), Ar=z(t+ At) — z(t)

(d) #¥REZXDHRER: f(z) = (az + b)* DEF,

f'(z) = aa(az + b)*?

(e) Taylor BB : n!l=1x2x.--xn

Flo+1) = F@)+ @h+ L @R + .+ — O @ +

=0 DO :

£(B) = £(0) + F/(O)h + %f”(O)hz ot % FO )R +



2. IR

(a) RS DEE - B f(z,y) ITHLT

0f(@,) _ . f@+B5,y) - f(z,9)

sl /
0r =~ Az—0 Ax (y 2 LD Tz TR
of(z,y) _ . flz,y+Ay)— f(=z,y) s
oy Al;rgo Ay (z &2 & DTy THI)

(b) =85y - B%K f (2(2),9(2),2)
BL Az = z(t + At) — z(t), Ay =yt + At) —y(t)

TDF, At—50T Az —0, Ay—0

df (@(0),3(0),1) _ ] (o(t+ A0,y + Ab), ¢+ AY - £ (2(),y(2), )

dt T At-0 At
_y {f (z(t + At), y(t + At),t + At) — f(z(t), y(t + At), ¢t + At)
= AtDo At
f(z(t),y(t + At), t + At) — f (z(¢), y(t),t + At)
+ At
+f (z(t),y(t), t + At) = f (z(2), y(®), t)}
At
_ o [ (@4 A0, y(e+ A0, 4 A1) — [ (2(t), y(t + AL),t + At) Ac
- AiI—I}O { Az E
f(z(t),y(t + At), t + At) — f (z(2),y(t),t + At) ﬂ
+ Ay At
+f (z(t),y(t),t + At) — f (z(t),y(), 1) }
At

_0fdz 0ofdy Of
T Qrdt Oydt Ot



3. X7 k.

a= (a:m Qy, az)1 b= (b:mbya bz)
- MexHE - |a| = (/a2 + a2 + a2
- N

a-b = a.b; + ayb, + a;b, = |a||b|cos b

B
a-b=00D, alt biIFEKXTIHILEVD
- HVHE
e, e €
axb= (a'ybz - azbya azb; — azbz, azby - aybg;) =laz ay a;| = —b x a
by by b,

|a x b] = |a||b|sin8, axa=0

R FIVOBT

axa=0
a-(bxe)=(axb)-c
a-b=|al|b]|cosh
|laxbl=|allb]|sind
(@xb)?=[al’|b]*~(a-b)*

ax((bxc)=(a-c)b—(a-b)c

la+bl=+ylal?+|b|?4+2|a]lb]cosb



BT MV n=T:—|

(1) BEXRERE : e, e, e,

e: =(1,0,0), e, = (0,1,0) e, =(0,0,1)

lel =1, leyl=1, |e;]=1
e;-e,=0, e,re,;=0, e;-e,=0

€ X€e, =€, € X€e =€, € Xe =¢€

(2) HfEEE : e, e, e,

le-] =1, Je,l=1, le)]=1
€, =COoSyp e; +siny e,
e, =—sinyp e; +cosy €,

{ e-e,=0, e,-e;=0, e;-e,=0

e Xe,=¢€, e,Xe =€, € Xe =¢e,

le;| =1, les] =1, ley|=1
e, =sinfcosp e, +sinfsiny e, + cosf e,
ey = cosf cosp e, + cosfsinp e, —sinb e,
e, = —siny e; +cosy e,

e, =sinfcosy e, + cosfcosp ey —sinp e,
e, =sinfsiny e, + cosfsiny ey + cosy e,
e, =cosf e, —sinf ey

e.-e=0 e-e,=0, e;,-e,=0
€. X€ =¢€, € Xe,=¢€, €,Xe =e



R MAREOEERTHLHMTED

A=A, e, +A,e,+ A e,
A=Ae.+Ageg+ A e,

DK, e, ey e, e, e e, THLE

Ag = Azcoslcosp + Aycosfsinp — A, sinf

{ A, = A;sinfcosp + A,sinfsinp + A, cost
A, =—A;sinp+ Aycosy

- BALRZ P VORI
1. EARREEE .

by =€, =6,=0

2. MfFEAER :
e =gpe,
€, =—pe,

3. MR .

é, =0 eg+ psind e,
€ =—0e.+pcosh e,

€, =—psinf e, — pcosf ep
-t = re, DEFEIS

i =17e +70 e+ rpsinb e,

(f=a, e +agept+aye,

a, = 7 —rf* — r¢*sin? @

la= 0 + 270 — rp*sin O cos §

a, = r¢sing + 2r@sind + 2rfp cos b

_ 1 d 2. .. 92
L rsin0dt(r psin”0)




z =z + iy = r(cosf + isin ) = re®

Euler A

e = cosf +isinf
1 . .
{ cosf = E(e’o +e7¥)

1 . .
sinf = -2—,(610 — e

5. =A%

sin(z £ y) = sinzcosy £ coszsiny
cos(z £+ y) = coszcosy Fsinzcosy

tanz : tany

t Ty =
an(z +y) 1Ftanztany

asin + bcosh = va? + b2 sin(0 + )

= va? + b%(sinf cos a + cos @ sin o)

a . b
¢ =—, s = —
( os o = in o = )

sinA+sinB=2sinA; cosA;B
SinA—sinB=2cosA_;BsinA;B

4
cosA+cosB=2cosA_;BcosA;B
cos A —cos B = —2sinA—;BsinA;B



( sinAsin B = —% [cos(A + B) — cos(A — B)]
sinAcos B = % [sin(4 + B) + sin(A — B)]

cos Asin B = % [sin(A + B) — sin(A — B)]

| cosAcos B = % [cos(A + B) + cos(A — B)]

( sin 20 = 2sinf cos

ﬁ sin? = %(1 — cos 26)

1
| cos?0 = 5(1 + cos 20)

Taylor BB
(o 1 5,15 17
smxzx—ax +§x —ﬁx +
9 cosx=1—%x2+%x4—él—!z6+...
tanx=x+1z3+£a: +—11x7+...
\ 3 15 315
o .
( dsinz
iz =CoST
dcosx i
I = —sinz
dtanz 1
\ dz  cos’z



6. FRERBI% & AP ERBEEK -

e - e¥ = eFtY),

(e°)Y = €™, e = 2.7182818

log zy = logx + log v, logz? = ylogz, Inz =log,x

Taylor BB
z__l 1 2 1 3 1 n
e = +x+—2—!:1: +§az +...+Haz + ...
1 1 1
log(l+2z)=2— 53:2 + §m3 - Zx‘i + ...
1
( =1—x+x2—m3+$4+...)
l1+zx
ey
w5y “
dr
dinz 1
dr =z



