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570 15: M IBERENTAE
(R §4.8)

LL}]

BlF. % N BFIEE (nitrogen level), Y BEME
YiER (crop vield), HEMBERE
N
K+ N
Hit Ymax BRKER , K B—EF#, UER. &
No BRENZER, BHEEFNSE AN, AIHENE
EEWET

AY = Y(Ng+ AN) —Y(Np)
__Y@%+AN%Wﬂ%XAN(D
- AN
~ Y/'(Ng)AN

B R —ZUBSL IR

Y(N) — Ymax

YNy = i YN0 AN) = ¥ (No)

AN—O AN
RIS, B
Y(No + AN) — Y (Nog)
AN
FBL /A (1) &, /8

AY ~Y'(Ng)AN

?B}ﬂ(Ab)
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MUK
Y (No+ AN) = Y (No) + Y'(No)AN

A R AT LS AR MESE L (linear approximation) B
IRl (tangent line approximation).

EFE. L y=f(z) T z=a A, BB

L(z) = f(a) + f'(a)(z — a)
B f £ = o BEEIE (linearization) Bk LLL

B YRR
%Eir

L(z) = f(a) + f'(a)(z — a)
BiE (o, f(a)) WIYIER. HHRBHERNABURE

y — f(a) = f'(a)(z — a)
IR

y = f(a) + f'(a)(z — a)
K, FTUARBYEAGE R o IR f(z), 7RED, &
|z — a| #/NEF,

f(z) = L(z) = f(a) + f'(a)(z — a)
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A=

Bl 1. 8k f(z) = vz T = 49 KRB
HAEE /50.

<f#> BB AR, BERE f(r) HEKE
1
/ _
fi(z) = NG
FRLL, f 7E z = 49 KRRl
L(z) = f(49)+ f'(49)(x — 49)
1
= V49 + 2 \/@(:c — 49)
x — 49
= 7+ 14
A FARMEETE © = 49 MR f(z). B,

VB0 = f(50) (¥ 49 MHER f 18)

50 — 49
~ L(B0)=7
(50) =7+ >

1
74+ - =7.0714
T 12

. HSEREMER: /50 =7.0711..- H—3, H
ATAEASREESNHEET, BREZHKE.
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Bl 2. FK f(z) = e 7 = 0 HIEMERML.

<> B,
fe) =
FilL, e £ x = O BIERMELT L
£(0) 4+ f/(0)(z — 0)
¥ + e%(x)
= 14+=x
K, 78 O KfahHY

e~ L(z)=14+=x

L(x)

a1,
90l ~ 1(0.01) =1+40.01 =1.01

e 00l ~ (-0.01) =1-0.01 =0.99

9001 ~ 1.(0.001) =1 + 0.001 = 1.001

BI3. 4 N@t) B t BIEHAD. REMRES
(per capita growth rate) & 2%. BEA
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N(10) = 250, ALMFMEEPUEETTE ¢ = 10.2 BEET
RIIN.

<fE> N 10.2 #30 10, ALl AIFEAE t = 10 1Y
fR s

L(t) = N(10) + N'(10)(t — 10)

W UAGETEE ¢ = 10.2 RUEEER/N. B4
N(10) = 250, BELX, BFEHE N'(10) BT.
RBEBEMRERS 2%, HEERENWHER

LN _ 502
N dt
G338 HY
N'(t) = 0.02N (1)
A,
N’(10) = (0.02)N(10)

— (0.02)(250)
5

At AR
L(t)

N(10) + N'(10)(t — 10)
250 + 5(¢t — 10)
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54t MR TREN) NN

N(10.2)

Q

L(10.2)
250 + 5(10.2 — 10)
251

ERZE=NTH4 (Error propagation)

ERARHERE (spherical cell) WFRHEME (suface area)
S = 4mr?
Hrh r BHRRPE. L,
KSe EEr
(E&
r NEEE = 2%
HISHER S
r: EEPE (measured radius)
A
ro . BEIEPLEK (true radius)
HfEEER 7= (absolute error; BAEZE, tolerence)

def
|Ar| = |r —rg
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H

At ‘AT| MIEMSERZ (relative error); 1OO|A"“‘
ﬁ@f’ﬁﬁﬁ%&# (percentage error), XTEIEHEREE .

WUZZD, ro — 3:%:%, /E\IJ

2
Ar| = 3 & 7K( )_().()6_"_2":?{é
PANE = 100 =
HEE4K

r=3+0.06 =294 8 3.06 X

[H. EPRNEEER 2% T, REENEREERMA?
IREN, 100 | 52| A7 sk

AS € s = S(r)

= S(rg+ Ar) —S(ro)
H S = S(rg).

L

E. AS BIENT4#RE (propagated error).
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<> it ERELU, &
AS ~ S (ro) Ar

X
S (r) = 8nr
HEMER r WHDRE
Ar
100 |—| =2
0

BOR R RN D BRERK r WEZSRE. SREENE
TR

/
100‘ A5 | 1po|Zlro)ar
S(ro) S(ro)
— 100 Ar||S'(rg)rg
ro || S(ro)
_ 287‘(‘7‘§ _
4777“0
JREN, REENEEES 4%, HERPREEER 2

.

Bl 4. & f(z) =ca”. R = BEREE (BO8E,
percentage error) # f(z) WI¥EREEREZBREM7
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<ffE> & o WRER A, ABEKEIL, BHER f
H R 72

Af = flz+ Azx) — f(=z)
~ fl(z)Ax
BE, f(x) = cra”™ L, MU f MERERR « K
ME, & f NEHEE
f
Az||f(z)x

z || f(=z)

Ax||lcrx”

100 100

&Q

= 100

= 100

T cx”
A

7 (100 ‘—x)
x

WL E, f H¥EREE (percentage error) ~ z HJ#E
FEE (percentage error) B |r| fZ.

B 5. RiEEr (%) wEEHRR:

(REEE] o [RepE s
S
7 A R TR
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. EERESE R ES RS SRR, =
=F 10% N7

<fR1> %
A = BEHERE
H
d = BIERK
Hij
A(d) = cdt84
R FREAEE R
10024
LA
100241 = 10
B, RiEmMELPl, ERKER d WERE, &
100|AAA| ~ (100)‘A/(dmd|
Ad||c(1.84)d0-84—1¢

= 100/~

d184

Ad
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AL,

1 AA 10
100\ ~ 1aq (100[55]) = 0 =54
d 1.84 A 1.84

A, BEERIRELFE 5.4% W, TRetREMNTHE
EHEERF, BRZEE 10% K.

<f#E2> Ml 4, E A(d) = cd1-84 va, r| = 1.84 K.

Fr LA,
AA 10
100 |—' ~ — <1OO '—D =——=54
7| A 1.84

6. 2 f(z)=Inz. HKE 2 B 10 HEENH
TRER 2% K, f(x) NEDRE.

<> HER, oI Af =~ f'(2)Az, T f(x)
B@ﬁ%&#i\%@zaﬁuéﬁ r BESEE 100 M\, &

T

fl(x)Ax
f(x)
Aa:‘ zf'(z)
f(z)
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X fi(x) = Eﬁﬂﬁk LEE =10 UREANES
W 1oo|§f =

7

100

!

=
)
-

f(z)
5(10)(1/10)
In10

2
— ~ 0.869
In 10

Al f(z) = Inz BWBEDRELLR 0.9%.
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