<100 oouod 1>

RN

01
d o d ry r—1

(1) E(k) =0 (2) E(@" )=rzT

(3) L(sinz) = (4) L (cosz) = —si
- sinx) = cosx - cosx) = —sinzx

(5) L (tanz) = — (6) - (log 2) = =
dx ane © cos?x dx 08T =
d X X d T _ X

(7) (@) = ”loga (8) () =

]2

(1) i(26“j + 32°) = 2¢* + 15z* (2) —(3logx — 4sinz) = 5 4dcosx
dx dx x
d

(3) %(ex cosx) = e’ cosx — e"sinx (4) %(;,;4 logx) = 423 log x + 2®



<2000 0OOUuogd 2>

0o
01
d <L> _ kd@) [ k(fe()
dz \ g(z) {g9(z)}? {9(z)}?
a2
d (3 6 d (5 5)
D& (z) —w o O (‘) =
) d (z4+1\ 2= (z+1)22  2*+2r  x+2
dr \ 22 ) zt z x3
(4)i cosz \ —sinz(2+sinz) —cos’r —2sinz —1
dz \2+sinz ) (2 + sinz)? (2 +sinz)?
a3
d 5 2 d —z24+1Y) _ —r24+1
(1) dx(cos (z° — %)) (2) - (e )— 2ze
= —(5z* — 27)sin (z° — 2%
a 2 _ 2z _ x
(3) di(l + sinz)? @) & (Vo +4) = 575 =
T

3(1 +sinx)®cos z

(3 %a

—sinx (6)

3+ cosx

d
1 —
(5) - og (3 + cosz)



<30ug oooog >

gd

01
(1) f(z) = bz® — 42® + 3=

f'(z) = 152> — 8z + 3

F'(x) = 30z — 8
[ 2
(1) f(z) = 2* — 32 + 5z
fl(z) =42° =62 +5
f(z) =122 — 6

f"(z) = 24z

f/(l') _ 3€3x
f”(ﬂf) — 9631
f’”(l’) 27631

(2) f(z) = cos (2z) (3) f(z) = log (3)
/(@) = ~2sin (22) )= =2
f"(z) = —4cos (2x) f(z) = _%

(2) f(z) =sinz
f'(z) = cosz
f"(x) = —sinx

f"(x) = —cosz

(4) f(z) = 2*logz
f'(z) =2zlogz + x
f"(z) =2logz+2+1=2logx + 3

2
f/l/(m) — E



<4000 OOUOO0O0O1>

gd

[
(1) y=2"+3x+2

y =322+ 3

y// — 6$

(2) y =z + 42° 4+ 10
y = 423 + 1222
y" = 1227 + 242

= 12z(z + 2)

T 0

y'l =10 | +

Yidg| 2| M

x —2 0
“THlO0|—|0]+
Y| M (=65 10| M




<50 oOouood 2>

0
]
(1) y = 2" + 427 410
x =3 |2
r 3 2
Y =4x° + 12x y’ — 0 + + +
— 42%(z 1 3) vl +1]0 i
yl/:12:)32-|—24x y S 17 ) 0 ]

= 12z(z + 2) Y
ul/

- — — — — — — — =

v




<600 OO0 >

RN
01
(0 ) v = Z—f — 98t
a= j—: =-9.8
2
(O0)ov= Z—f = —27sin (27t)
a dv _ —4n?cos (2nt) = —4m%x

T dt



<70 gooooon >

gd

]
r=alUO0

VE=Vat o

2\/5(:5_&)

1 1 1
VIl=vVi4+ —(11-1)=14+-x01=14— (=1.05
.\/_+2ﬁ( ) +5 X +20( )



<gUU0 Q4OoUuoOouo 1>

_ 1
(2) lim logx — log 2 I — l
r—2 x — 2 z—2 1 2
31— —1 2 _
(3) lim 2~ @) g 3223 626
rz—1 (:U — 1)2 r—1 2(:6 — 1) z—=1 2 2
4 1a _ oy 9)\2 3 a9 B
(4) lim T 16 — 32(x — 2) — 24(z — 2) ~ lim 4x 32 — 48(x — 2)
r—2 ({IZ — 2)3 r—2 3({13 — 2)2
1222 — 48 24 48
= lim v = lim T 8



<9 ooboobdgf 2>

HRN
[
(1) tim L@ = (@) = F@)( —a) — 3/"(@)(z — af
T—a (ZU _ CL)?’
— lim f’(ﬂf) — f’(a) — f/’(a)(x — a) _ lim f”(ﬂ?) _ f//(a) . f///(flf)
o 3(z —a)? v=a  6(z — a) ia 6
_ #"(a)
6
(2) ylcl_r)rcll f(x) = f(a) — f'(a)(z — a) (;:%_f;()j)(x _ CL)2 _ %f”/(a)(.’li _ a)3
_ £(a)

24



<1000 oOOooogbogd >

gd

[
40000

r=alll
f(@) = f(a) + f(a)(z — a) + 5 f"(a)(z — )

" 3 1 " 4
F21"(@)(x = ) + oS (a)(z ~ )

10



goooog >

<11000

gd

—

o _

I

~—

-}

N—" N—

= o

Y S

< &

wn

8 B O

n n )

= _ _
()

[

~—~

& 8 8

~ SN— SN—

R
R
o
N—

—_~ o~ o~ o~ o~~~

11



<12000 O00OnnO0O0 >

12



<13000

1
"=t tet(r—3)+ =et(x -3+ ez —3)° + -

1232

goooog >

3!

x3 x"

ef=1404+—+—4+- 4+ —+4...

2!

3! n!

13

+ —e
n

($_3)"+...



<14000 0OOO0Oo0Oood >

gd

O
_ Lo, by Lo, 1 s 1 1
cos:c—l—ax —|—ax—agj +§$_1_0!33 4o

14



<1000 oOoduod 1>

0o
01
(1) f(z) = V=
, 1
\/52.\/5+m(55—a)
: 1 1 1
\/r:'ﬂ+ﬁ(4'1_4):2+1(0'1):HE:Q'O%

(2) f(z) =logx
logz =loga + é(x —a)

1
logL.1=log1+ (11 ~1)=0+0.1=0.1

1

\F'=.¢E+ﬁ(x—a)—8aﬁ(x—a)2
(2) f(z) =logz
logzn'z,logaJr%(:I:—a)—%ﬁ(m—a)z
(3) f(z) = cosz
1

logx = cosa —sina(z — a) — 5 o8 a(r — a)?

15



<leUlUdd QOoOUogd 2>

0o
01
1 1 1
€:1+1+§+§+E
1 1 1 124+4+1 17
— 24—+ =24 " T 94 =9
+2+6+24 + o0 +24 70833
= 2.7083
0 2
o 1 1
31111—,1—54—5
. 1+ 1 120-20+1 101
a 6 120 120 120

= (0.841666 - - -

= 0.8417

16



<170 20000 >

gd

O
(1) f(2,1) =22 +3x2x1+5x1*=4+6+5=15

5—3

(2) f(577):m:§

1
4
(3) f(m,e) =cosmloge=—-1x1= -1

(4) f(3,2) =3"=9

17



good 1>

<180 00

gd

(1) flz,y) =7—2x +zy — 4y

) fx(xao) = —2

=7—2x

f(z,0)

) fx(‘,l;’ 1) =-1

7T—2r+x—4=3—=2x

f(z,1)

) fx(xJQ) =0

-1

7T—2x+2xr —8 =

f(z,2)

7T—2x + bxr — 4b

f(z,b)

2° — 4o’y + 5ay? — Tay?

(2) f(x,y)

5z

) fx(:UJ O)

:$5

f(,0)

, fo(z,1) =52t — 1222 + 102 — 7

) fx(:UJ 2)

0 — 423 4+ 52% — Tx

flz,1)

52% — 2422 + 40z — 56

20 — 82% + 2022 — 56z

f(z,2)

5zt — 122 + 10b%x — T0°

, folz,0)

0 — 4bx® + 5b%x? — Thx

f(z,0)

18



<19000 Oo0OUdo2>

(1) f(z,y) = 32> — 4z + 2xy + 5y* — Ty + 6
b) = 3% — 4z + 2bx + 5b* — Tb + 6

(2) f(z,y) = 25 — T2’y® + 82%y* — Bay® + 47
b) = 2% — 7b°2° + 8b*x® — 5b°x 4 b7

fo(z,b) = 62° — 350°x* + 24b*2* — 5b°

fao(z,y) = 62° — 35zty® + 2422y* — 5y°

19



<20000 0O0O0O0O 3>

RN
[]
(1) flz,y) =7 -2z +zy — 4y
f(07y):7_4y ) fy(oay):_4
fLy)=7T-24+y—4y=5-3y , fy(Ly) =-3
f2y)=T—4+2y—4y , fy(2,y) = =2
=3—2y
fla,y) =7—2a+ay — 4y , fyla,y) =a—4
(2) f(z,y) = 2° — 4a’y + 52’y* — Tay’
f(0,y) =0 , fy(0,y) =0
f(ly) =1—4y+5y° — 7y° , fy(Ly) = =4+ 10y — 21y°
f(2,9) = 32 — 32y + 20y* — 14¢° . fy(2,y) = =32 + 40y — 42y°
fla,y) = a® — 4ay + ba*y? — Tay® , fyla,y) = —4a® + 10a*y — 21ay?

20



<21000 0O000O 4>

gd

0
(1) f(z,y) = 22° — 5z + 3zy — 3y* + 6y — 13

f(a,y) = 20° — 5a+ 3ay — 3y” + 6y — 13
fyla,y) = 3a — 6y +6
fy(x,y) =3r—6y+6

(2) fz,y) = 27 — 62y’ + 52%y° — da’y + y°
fla,y) = a” — 6a*y® + 5a*y° — da’y + ¢
fyla,y) = —18a'y? + 25a%y" — da® + 6y°
fy(z,y) = —18z%? + 2522%y* — 42% + 6y°

21



<220000 0O00O1>

gd

H
(1) f(xvy):$3_5$y+y2—3x—|—4y_6

folz,y) = 32° — 5y — 3

(2) f(z,y) = 2% — 32ty + 62°y* — 2%y + 10zy* — 4¢/°
fo(z,y) = 62° — 122y + 182%y* — 14ay® + 10y*

(3) f(z,y) = 3e” —cos:z:siny—|—g;10gy_|_§

1
fl"('r)y) = 3e” —|—SiIlZIZSiIly —I—IOgy + —
Yy

22



<23000 000 2>

gd

0
(1) f(z,y) =2’ —bay +y" — 3z + 4y — 6

fy(x,y) = —bz +2y+4

(2) f(z,y) = 2° = 3a'y + 62%y* — Ta’y’ + 102y" — 4y
fy(z,y) = =32 +122°y — 212°y* + 40zy® — 20y’

(3) f(:my) = 3e” —cos:z:siny+:z;logy_|_§

fy(z,y) = —Cosxcosy+§ — %
y vy

23



<240000 OO0 3>

00O
O
(1) L (at - 52y + Tay?) D 5y 4 )
81’ ’ 8y
= 433'3 — 151’23/ + 7y3 — _5:1:3 T 21$y2
(2)%@) 3 ) @(p):;
8 X X
(3) 5, (") = y"logy 9 () = gy

24



<25000 0O004>

0z _ 24(3z + 4y)°

0z

4y

(3) z=e"7"
0
a—; — —2ze TV

(4) z =log (2 — sinycos z)

0z sinysin

or 2 —sinysinz

25

— = _2y€—x2—y

0z — COSY COS T

" Jy 2 —sinysing

"oy V14 22+ 4y?



<260000 OO0 b>

0 d

L]
(1) f(z,y) = 2° — 52’y + 6zy* — 5¢°

fe(z,y) = 32> — 10xy + 6y*

(2) f(z,y) = sin (2z + 3y)

fu(z,y) = 2cos (2z + 3y)

1

x? — 2zy

(3) z =

0z 2x — 2y

or (22 — 2xy)?

1
(4) z =
’x2+my+y2
2¢ +y
2y = —
2(2% + zy + y?)/2? + xy + ¢
T+ 2y
2y = —
Y 2(x% + zy + y?) /2 +zy + 2

(5) z = e~ T Ty

2 = (=2z + y)e

26

, fy(z,y) = —5x? 4 24xy® — 30y°

, fy(z,y) = 3cos (2z + 3y)




L27000 200000 1>

gd

0
(1) f(z,y) = 2" = 52’y + 6%y — 4wy’

foz(z,y) = 1227 — 302y + 12° , fuy(,y) = 122° — 242y

(2) z = sin (2z) cos (3y)

0%z 0%z

BT —4 sin (2x) cos (3x) B2 = —9sin (2z) cos (3y)

27



<280000 200000 2>

gd

0
(1) f(z,y) = 2° — 62y + 8ay’ + 49°

foy(2,y) = —182% + 24y , fue(m,y) = —182% 4 24y

(2) z = sin (3z + 2y)

0%z , 0?2
8y8x = —6 S11n (333' + 2y) , 8Qj—ay

= —6sin (3z + 2y)

28



<290000 QOOO0O00d >

0 d

[
(1) f(z,y) = z* — b’y + 627" — 4y

fo(z,y) = 42 — 152%y + 1229* | f,(z,y) = —5z® + 122°%y — 12y
fo(2,1) =32-60+24=-4 | f,(2,1)=—-40+48 - 12 = —4
(2) z =coszsiny

feo(z,y) = —sinxsiny , fy(z,y) =coszcosy

m T

Je (g, g) = —sin (g) sin (g) — _g , Jy (g, g) = cos <§> Cos (§> -0
(3) f(z,y) =2’ logy

fo(z,y) = 2zlogy , fyla,y) = =

< | 8

fz(1,€) = 2loge =2 Cf(e) =

Q|

29



<30000 200000000 >

RN

01

(1) f(z,y) =3x+4y+1
xdogooon =3
yuooogd =4
00 =1

[ 2

30

(2) f(z,y) =mz +ny+k
z000000 =m
yO0OO0OO00 =n
200 =k



<31000 OOobooboogoodg >

00
0
folz,y) =22 -2+ 4y fylz,y) = 4o — 2y
f(3,2) =29 f2(3,2) =12 fy(3,2) =38
00 L0000 000000
y=2 =3
z=12(z — 3) + 29 Z=8(y—2)+29

=127 — 7 =8y +13

31



<32000 000 >

gd

l
fm(m,y):6m+2y, fy(x7y):2x_4y7 f(172):3+4_8:_1

fo(1,2) =6+4=10, f,(1,2)=2—8=—6
z=10(z —1)+(-6)(y—2)—1=10x — 10— 6y + 12— 1

=10z — 6y + 1 (0) z=10x — 6y + 1

32



<33000 2000000000 >

gd

[
(1) f(z,y) = 2™y
(a + Ax) (b + Ay)® = 4a°b° Az + 5a'b* Ay + a'b’

folz,y) =423y | fu(a,b) = 4a’b?
fu(x,y) =52*y*  fy(a,b) = 5a*b?

(2) f(z,y) = (sinz)\/y
sin (a 4+ Az)+/b+ Ay = (cos a)VbAz +

)

sin a

2v/b

Ay + (sina)Vb

< fe=(cosz)/y , f,= 521%’

(3) f($7y) - §

33



<34000 20000000001 >

gd

d dx dy

O af(x(t)’y(t)) :fﬂc(:ﬁ:y)a—i_fy(z:y)%

34



<350 00 2000000000 2>

00
0

d
(1) = f(2~3t,4-5t)

— —3f,(2 = 3t,4— 5t) — 5f,(2 — 3t,4 — 5t)

(2) d—f(?“ cos 6, rsin0)

”
= (cos b)) f,(rcosf,rsinf) + (sinf) f,(r cos b, rsin )

35



g6l oOog >

gd

01
(1) z = 2° + 32y
dz = (2x + 3y)dx + 3zdy

2
(1) z = 2u + 3v

dz = 2du + 3dv

36

(2) z = 2% cosy

dz = 2z cosydx — % sin ydy

(2) y =4u+bv
dy = 4du + 5dv



<3Toun ououg >

U0
]
r=5u+wv T =rcosf
(1) {y=3u+2v (2) {y:rsinﬁ
g g—i g—i 191 7 g—f % | cost —rsind
oy 9y | |3 2 |9y 9y | | sinf rcosf
ou Ov or 0
=10—-3=7

— rcos’0 +rsinf =r

37



<38U0U0 OOoUood 1>

gd

0
(1) f(z,y) = 22y + 4y°

= 4y + 24y = 28y

fy =222+ 12y | f,, =24y

(2) f(z,y) = log (z* + ¢*)
—22% 4+ 2y* 227 — 2y°

Af(x,y) = + =0
(:132 + y2)2 (:232 + y2)2
— 2 _2(a?4y?)—2ax2r _ —22242y°
fx - 1.2_|_y2 9 fxa: - (x2+y2)2 — (I2—|—y2)2
fy = 72 fop = 2R A 2072y
YT 22y 0 vy — (22 +4?2)2 — @222

38



<40000 OOUOooOd 3>

gd

1
Az =z + -2,
r

2 ]. 2
= (4r* —2)e" + —(=2re")
T

= (47 — 4)e"

2

= 4($2 -+ y2 — 1)€—x2—y

(2) it VI 0 x sin
z = = = cos sin
2 +y? a2y 2?2
29 = —sin® 6 + cos? 6
zgg = —2sinf cos — 2cosfsinf = —4sinf cos b
z.=0, 2z,=0
1 4
Az = —200 = —— sin 6 cos 0
r r
B 4 " Y " T
1232+y2 /562"_?]2 /$2—|—y2
dzy

(ZU2 + y2)2

40



	1ページ.微分の復習1
	2ページ.微分の復習2
	3ページ.高階導関数
	4ページ.グラフの凹凸1
	5ページ.グラフの凹凸2
	6ページ.加速度
	7ページ.関数の一次近似
	8ページ.ロピタルの定理1
	9ページ.ロピタルの定理2
	10ページ.関数の高次近似
	11ページ.高階微分係数
	12ページ.関数のn次近似
	13ページ.テーラー展開
	14ページ.マクローリン展開
	15ページ.近似の練習1
	16ページ.近似の練習2
	17ページ.2変数関数
	18ページ.偏導関数1
	19ページ.偏導関数2
	20ページ.偏導関数3
	21ページ.偏導関数4
	22ページ.偏微分1
	23ページ.偏微分2
	24ページ.偏微分3
	25ページ.偏微分4
	26ページ.偏微分5
	27ページ.2階偏導関数1
	28ページ.2階偏導関数2
	29ページ.偏微分係数
	30ページ.2変数関数のグラフ
	31ページ.偏微分係数の幾何学的意味
	32ページ.接平面
	33ページ.2変数関数の一次近似
	34ページ.2変数合成関数の微分1
	35ページ.2変数合成関数の微分2
	36ページ.全微分
	37ページ.ヤコビアン
	40ページ.ラプラシアン3

