5 s

E7RIMfnETF7]

FE EA
hagino@sfc.keio.ac.jp

https://vub.sfc.keio.ac.jp/slide/




S
SHORARA

- W EDIGRICELTEERY 5.
1 EREEROAEN

2. MREfERE, Mih, 2XERFE

3. AEXR)LDEE



3
BEEL DS 0 - >

B f(x) A a THAETEEE (X, = (a, f(a)) DEEET f(x) DY
FOMNERTELIAIREETHAIZEEKRT B.

- TOERDESEIWMAI R f'(a) TEALNS.
-EABDOUIIONERTHNIL, BEHEDEEM-BFDEZDIEESDIE

B TCHBEIZHIETES.

- TN, BBEWMATHILICKY, TOREEMMNE DEHE TS

M- LTNDHERENTIT DTENATREIZES.

f@t




R

T2

- BEE f(x) MY a THREIEETHHET B.

(a, f(@) I2B 1T BIEHRENS.
- BRIz TEE

‘R (af(a) 85, 1BE f'(a) DERE, y=f(x) DTZTD

y—f(a)=f'(a)(x —a)

J

- REEBHELT
y=f'@x+f(a)—f'(a)a
LEL(TEYZTES.

fl@ +

y=f'@x+f(a)-f'(a)a

y = f(x)




.
R (1)

" 57,2 A

BB () =x2—x—-3DTI7D (2,f(2)) ITBITHERERD
%.

BRI f'(x) =2x — 1 THS.
- f(2)=-1, f'(2) =3 &Y, HEEROAREKXIE
y—(-1)=3x—-2)

- DFY
y=3x—7




.
JRHR

E#ET7.3 \
- B f(x) hY a THWHAIEETHSHET 5.
B (0, f(@) IZBWT, y = f(x) DTSTDEBEERT DERE

ERRELNS.
- BiAMIcKXTELE

1
\ y—f(a)=—f,(a)(x—a) )
- REBELT p Y =_f’za) @+
1 a
e AR T R
EELTEETES. y=f@)

EEN s Lt DEBEBINERXRTHIEH
[ st=—-1TH5. (FEEBHA) y=f(@x+f(@~-f'(aa

a




S SR
i&HR (15

4 N
1517 .4
BB () =x2—x—-3DTITD (2,f(2)) IZBITHERERD
5.
BRI f'(x) =2x — 1 THS.
- f(2)=-1,f'(2) =3 &Y, ERDOAEKIZ
1
y—(—1) = —§(x— 2)
- DFY
11
y=-3%73
- Y,




B
B SR A0 - B AR R 4D
(E%ﬂ.s

- BEE f(x) [E

x1 <Xy = f(x1) < fx)
Tml=9 &F, HEEMEEE N,
x1 < X2 = f(x1) = fxz)
Fiml=9 &S, HEEAOEEIIND.
L T < I[TEFMA-FHFIE-T LS, HEEEIEMEE I,
> % > [TESMA-FHER-TEE, REBEHF RO EFEINS.

. J




.
B SR N - B R D

- BB OEBEMDITELT, ROBRIEIERHNTHS.

4 N
TEIE7.6

- BAEL f (x) DD ATEETHDHET .

F(x) = 055X f(x) (XEZAEMD.

') >07@nld f(x) [FFEEBEFREM.

) <0%BIE F(x) (TERFED.

) <0l f(x) IXEZEFRL.

. F(x) =04H51E f(x) XFEH )
- WO BRMDIEBDOIETEEZ TWAIEZERVEEIE, EREMIC

HAELOT LY.

XN N &




.
AR K = 453 /]

E&ET7.7

B f(x) (L a DiEfE(a ZEC/NSEERXME) IZHENT

7. x < a CHEFEM, x > a TEEFREDVELGLHES, f(x) |X a T
KTHABHELY, f(a) ZBRIEELD.

2. x < a CTHERRD, x >a THFAEMEGDHESE, f(x) X a THE
INTHDEWLLY, f(a) E1B/IMEELS.

5 FBAE - 4B KEEAB/IME, 1B{E[ERE : BEZKO S8

- MO ZRKIEEH/IMEIX, FNENEBRIEEB/ME.
1 A

/\/*\y F)

TN

X



.
TATILY A ADEE

( )

TB78(JALTIL A ANDEE)
- B8 f(x) DY [a,b] TEFGTHAHEE, ¢,d € [a,b] BEFEFELT, £
2D x € [ab] IZxLT
f) =f(), f(d)<=f(x)

- DFEY, f(x) I [a,b] IZBWLT, ¢ TEHXIE f(c), d Tw/ME
fld) &5

- COEBIIEA#MNERMICECTRAREER/IMEZT ESMITDLY
TERTEFHFAZATINZELY.
ERMERET ADIELEETHAIN?




==

T N

N

—

57,
B f () BBATBETHBEE, ['(a) =0 EHB a & f(x) DFF
BRELS.

il
©

c f(x) D a TBX-B/NTHNIL ald f(x) DEEBATHAS.
HBK:f(x) DFEHI a TEMGEIZEL
BN () DFEH a TENSIEIZEIL

- FBREBT LEBK B/ NELE ALY,

- ER, f(x) =x3 OFEE A a=0 [IBRTHEB/NTEHRELY.

- BIERRETIE, ERMZAHAELTERRZRD, TNHEK 48/
EEZATVWONMERT D, LWLV FZEZELED.



e B
1SiE R
- B O R EIBIEICRHL TEEOH-REZEREFTR ELD.

" B17.10
- f(x) =2x*+8x+ 13 IZBEALT, ERHIE
fl(x) =4x+8=4(x+2)
cffx)< 0= x < -2
cflx)=0= x = -2
cflx) >0 x> -2
- HEiRER

x e | =2 | ...
f'(x)| — 0 +
flx) | N 5 7




N
ISR
(16117.11
- f(x) =x3+3x%2—-9x + 6 [CEALT, BREHKIZE
ff(x) =3x*+6x—-9=3(x+3)(x—1)

~

- f'lx) < 0= -3<x<1
- f'x) =0=x=-3,1
cf'x) >0 = x< -3orx>1
- iR
fl(x)| + 0 = 0 +
fx)| 7~ 33 |\ 1 7




BHOMY

TEFE7.12

- BRI (a,b) [2HWNT, B f(x) A

1. FIZHEED x,x, €(a,h) E0< A< 1IZHLT
Af(x)+ (A —=2)f(x) =2 f(Axy +(1—4) x)

1. EIZHEED x,x, €(a,h) E0<A<1IZHLT
Afe)) + (A=) fx) <f(Ax;+(1—2)xy)

TIZth Eizrh

| | > | |
! ! g ! !

% A Tl — sz %, A Tl — sz
Ax;+(1—-2)x, Axi+(1-2)x,
c Rmp,qITRLT, Ap+ (1 - q ERE [p,qlZ 11— IZARDTEHR.



IR

41\

%7.13
FZDROEATLICOETICOMIYEDDLIGREEM AL
2.

i

i y=f()

Eizrh Tty iz



2 RERE N
- DRI T HETH|ETET-.
- RICEA#OM N E2EIM D T A ETHIETEADEZFRAT S.

| E%7.14
- B f(x) DB f'(x) PO ATRETH D EE, f(x) [F2EH 5
A[RETHAHELS.
f' () DBERE f'(x) EEBE, f(x) D2REFBHLEMT S

cfx) MIBEZRT LS
f(x0) FEE(HNEDRIER),
f ) FMRE (= REDEILER)
ERY.



.
2R EBHE

| EIE7 A5

- f(x) 1X2[EM 57 e]8EET 5.

L) >0 55IE Flx) [ETIZM.

2 F(x) < 0 BBIE £(x) (ELEIZm.

3. ZHIA a (2R DFELNEILTSHE. $FIZ, f"(a) =0

\. J

V1 y = f(x)

e - x
- f(x) > 0 (TR DIESHAIBEMNT HLE, f(x) < 0 [TELRDE
=EMNRDTEHIEEXTEKRT B.



S
ERR DT A

P
517 .16
CTE# a>0IZBLT, f(x) =e % OEEAERDD.

fl(x)=—2axe @

f'(x) =—2ae % 4 (—2ax)le
=2ae " (2ax?-1)
CIREY x = +—— AR S
;*Lcj: ), X im h\ﬂﬁn\\-
BT, a=— E£TBE x = +o KR




r EH7.17

- ERDFOMEILZEERR f(x) = e 22 DEMRAIX
X=uto.

-0 [FERIMDREREEFEND.

(68%)

0 o 20 3o 0 o 20 3o

99.7%) oM
c =68%

26 =95%
36 =99.7%

0 o 20 30




.
2B BHEN
- B AIIEBEEIXESEMN =M, 2REBMEFESET, B
BIMNZDWNTOHIEINAIEEE LS.

, TEIE7.18
- f(x) [F2EM A AT EEE T 5.
7. f'(@) =0 hD f"(a) >0 5l f(x) I alzdLTHE/D.

2 f'(a)=0MD f"(a) < 0EBlE, f(x) (X alZEWLWTHEX.

c f'(@) = f"(a) = 0 THHAEZEIZIE, COEEMSITAIEHMNLL
LY

- EBE, f(x) =x3 ZEALT, £ (0) = f"(0) =0 THY, f(x) TR
=0 ITBWTIBEZ RS,



e
s M R
- MR B OERE, M, BEICEALTEEDH-F

C H17.19
- f(x) =x3+3x*—9x + 6 [ZEHL T,
fl(x) =3x>+6x—9=3(x+3)(x—1)
f'"(x) =6x+6=6(x+1)
- CNIZKY f(x) DEBMFRIIRTEZ6NS.

X -3 —1 1
f'(x) 0 — 0
£ - 0 -
f(x) 33 17 1




R M 3R (R RE)
| R9%E7.20

- x>0 IZRLTEEINDSBEE f(x) = x logx DERBMMFREE
Y, f(x) DT Z7%4lT.




B4 b [ 28
1517 .21

- FRIME BORSN | ORAMOPF THEZHZKIZT HLDE?

- EAR A(x) = x (I/2 —x)

z
Al(x) =7 —2x A'(x) = =2

PR 1/16

0 1/4 2 X



I
AEA)L0)EE
MR EROBRESET 2R NETFEEERD.

(w7 00 (AE AL OEE)

- BB F (), g(x) DY a ZBg< a DEEIZBWLNTHY AIEETHY,

lim £(x) = lim g(x) = 0

MmD, g'(x) #0 &9 5.

CCDEE, 1BR hmf (x ) T DI

fim fx) —lim f(x)
xoag(x)  xoag (%)

- AOERIILDFEEIX, a =100 chi_rfcllf(x) = chi_r%g(x) =+ DIFH
HRYILD.
- SEBAIE R [EI4TS.



N B
OE %)L € ([ER8)

" paga7 23 h
- ROBRZFTHEE K.
1 limSinx
' x—=>0 X
2 lim log x
x—>1 x—1
. 1019
7 9}1—%10 ex
4 lim ¥
x—0 X
.  Sinx—x
5. chl_r)rcl) =
- AERILDEEBEFESEICIE, REISEETSHIL.

- J




FEH

1 EBREERDGTIEN

2. FR{ERSE, Mih, 2XEEFE

3. AEXR)LDEE



	微分・積分�第7回「微分とグラフ」
	今日の内容
	関数の増加・減少
	接線
	接線（例）
	法線
	法線（例）
	単調増加・単調減少
	単調増加・単調減少
	極大・極小
	ワイエルシュトラスの定理
	停留点
	増減表
	増減表
	関数の凹凸
	変曲点
	2次導関数
	2次導関数
	正規分布の変曲点
	正規分布の変曲点（発展）
	2次導関数
	増減凹凸表
	増減凹凸表（問題）
	最適化問題
	ロピタルの定理
	ロピタルの定理（問題）
	まとめ

