2016 EEMEH IDRA%%E (Bth) 50O
g2 - BEXxmnmasEr/ WMoAEREE - TS EE

WanENE

H2E - 3T, My AR eE T, Mo AR e, RO E 2oy (BRE%) &
DR TR I NI TN T, ZDMIFE TR SBEETT, HIZE, 22t DB 2(t) THBHLZE, %
DIBEBLXO2BEREEE o/ 2" TERT L, /=22’ —52+3t=0, 2" —52'+6x =07 EXMTTT
T, 1 FEERIS, 2FEERIE, ... BT A iR 1 B RN, 2RO RN, ..
EVwET, F7o, 1 Z2BEIBOWS TR 2 HEEa RN, 228 OB ORI ICBT 5 R
Xz s X E v E T,

HEELZTER 200, BAAERRBEINBEOSDOUMEITBEW LT, 22T, &
E B OW R T 2 ESE I N T 52— T, HBEAZBITIEOEH) (t > oDt &
EI97sdp, &) 25 VEENEGR LWIHUERH Y £§, ZoMWETIE, M2 5HEAEZ20
fEkz, ZLubOLSIICH L TwE £,

W RO

iR, NREL TV 2EBBH 2K MDD T TLET 2L E, Z20REEMDBBZIL LD
TY, MRz HC LE, ZOEMETT, WRELTVEIENPED L HIICELT 2025 LT
Y, 2Ok RHERER, VAL TEHNTEALLDTY,

BI7IE, J1F, YROER m, WKL o OBIZ= 2 — b ¥ OMEBHTN F = ma 298 D 5
LIS T E T, ISR OBOrT, MR MEOM TS, B 2B 2 Wiko M
Za(t) ET 2L, EHHRREF = ma” &) EAHRATT, CoFRAEROT () 2kD 2 &,
B WA B BMROMEDRE D £,

o0, HETREXZ2YEOE T OREICH IO TAHET, MEBRLT2ETT5 L E, UikiE
TaEoEIE, ERSORKIEY N 22T ET, BHRENNEELEZ g L 5L mg TRINET,
Fro, HRIEPNGEED 2 FICHHIT 22 EBHoNTEY, 3k ZIEOERE T DL —k(a')?
tRINFE T, EHIHENE mg — k(@) =ma” LD T,

7, BSREWEOFEICE T, THEOMEEDS, REFETL2WEORICHHIT S, 2 L2354
SNTVET, 22T, Nt TOVEDOEREZ 2(t) L T5 L, kZIEOERE LT, x(t) 13m AR
= —kx Zi-LET L

—ARE & TR AR

BB O REICEIT 2 Lo AR o = —kz ICBOVT, EHEVEENICEZONELET,
COLE, () FVEODREICIRE B LWV L, 29 TIEHD XA, BELRLIE, z(t) IZFA ¢
TOYWHDRETTD 6, 2 TRWICEBENIZ T H -7 ThbE 2(0) Db o kv ERE
S5V TY, 2D z(0) Z¥IHMEL Vv, FIHHEDE £ - 7RISR D 51 5 fif 2 FEFREE (particular
solution), WIHAMEICRYT 239 X =% ZFib, I I FRYMMHEICIOL TRKEZ RO 2 2 L3 TE S
WD f#% —i%f (general solution) & W\ T 2,

YE1ORTSHbLIHHL T,
ZOIMEZ TR, MRTOEME L 520N 356050 3, 2 EREREE 0 E T,

e ICHEEE (EbT) (2016 EEERKZEHE) 5B 5H] (2016. 10. 27) http://racco.mikeneko.jp/ 1/5 *—%



—REEICIENDERC %Z
ETETHICEXTIESNS
kg

» =

>

5oz D15 <
CURBIR x = 0 FF MR

X 1: oy AR o = o5 ORFERIR & H7

BRo—=ik

%ﬁmwmﬁﬁ%ﬁ%ﬁ&ﬁf:x%%%ZiTox:{;runﬁ(cuﬁﬁ)uzwﬁ&ﬁ®~%
fcg (GERTRAL THEPO TATLREI ), —77, 2 =0 bHASLITHETT, Zofid ho—
IFTERC 2 E)ZEATHNTEFTEA, TDOX)IT—MED»SITHT I RViEz, KRR (singular
solution) £ W\ ¥ T,

WIHIEDS D EDEE 57 L WDV EDRTICEE 52 L%, D —E (unique) TH S L VLW E
T, Lot WHIES20) =00 E, —BE»SIZC =0Tz = (;t)% DS N, — R
r=0bCOWMIMEZNG- L ETH00, BB —ETEH) A,

W HRRADOEE - TH D (147) KL LTILHMENT WS DI, Lipschitz (U 7> v )
FHEEVHI DB D T, ZtuE, MR (t) = f(t,z) DI TRINDG L &I, f(t,2) % d
57Tt e DB EEZEZA L E, WIHEDOEDHL ) TEAL 21,20 ITHLTH

|f(t, 1) — f(t,22)| = Llzy — 22 (1)

LR BEBLDFAET 2% 61E, ZoOWMSHBRROZowMEZ2ik7 TR —ZICEES, LWVWIDHD
T GEOBmIEAHER 1), (1) g, BB f(t,2) Bz Db TraBcH L Tl 5T 2BICZ(L
THEVIZEIETRY, LVISEHEEZELTOET,

XL OBOB SRR = 23 T, f(t,z) =23 TT, ZOMEIEr = 0 CHOARARET, 2 =0
WEDK EHEEDPOL S THRELCADET, Lo T, 2 =000 HEIIEE, 2 DbTH
BT LT f(t,z) DEIZW L 5 THREL &Y, Lipschitz &fF &7 L T A3,

3Lipschitz Z&fFI3fEDS—BTH 5 0D TTH 5, Lipschitz &fE 2l S R0 5 Lo TRB—EThR WV &I,
BTLDHBVAERA,

R S IGHECE (AT) (2016 “EEERKZEI) 5B 50 (2016. 10. 27) http://racco.mikeneko.jp/ 2/5 X—



EHRER

ot bR HERE LT, ETHBRRIEHEICEE T2 Ry = ke Z2EZTAHAEL X9,
Z DA,
dx

LELZENTEET, CONFRE, 2 £0ELT
1dx
- 3
T dt F (3)
EEL, Wiil%k t THEIT 5L,
1dzx

E D £, Adi3EAEy 2 ) 2 LT

/;m:/@mﬁ (5)
/;M:—/Mt

log |z| + C1 = —kt + Cs
log |z| = =kt + (Cy — Cy) (6)
x = texp{—kt+ (Cy —C1)}
x = texp(Cy — C) exp(—kt)

ERDET, OO IFMTERTT, 22T, exp(Co—C) ZHOTODTERC EBLE, 2D
B R IE 2(t) = Cexp(—kt) £ D FET, ZOHETE2A0ELELLD, ~Haz=0bIto
HERICRATEEMTHL b2 ET, ZOMREMRETC=0LTELERTILELTELD
T, IS 1 OORKBETYT, 22T, W 2(0) =20 TH 2% 51, x9g=Cexp(0) £ 5DT, Z
DI DFFRIAL 2(t) = moexp(—kt) £ D £,

E2AT, Zok)rEHoMEE, d@EiE (2) X»s
dx

=kt (7)

LSO DBOMNED L IICEHL, 226 ) RE2EEFET, ZoXTlR, Adicz, fHdictE
BRDBDTEHEL THBEDT, ZOBICTE AW TR 2T R T,

RIS (1) 120\ T OEBS MO M AT, i

EREINET, TDTEhD,

g(x)z" = f(t) (8)
DI ESTOET. Sk, o = 0 L LT EROP ) pETERT 5 &
g(z)dx = f(t)dt 9)
LAY, WilEZNEARL LT
/@@mx:/f@ﬁ+c (10)

LIRS ZEDTEET, CRBBERTT., WIHEDS 2(t)) = z0 TH 2BE1E, R 5t —fMfiRic
t= to,:l? =20 %{’k}]\tf C @{ﬁ%ﬁ&), %%ﬁ@%*&)ij‘o

R S IGHECE (AT) (2016 “EEERKZEI) 5B 510 (2016. 10. 27) http://racco.mikeneko.jp/ 3/5 X—



BIE
z(t) DI IIREA
9z -2’ +4t =0 (11)
ZROT—MAEZ RO TS, Fe, PHIEZ 2(3) =2 £ T2 L EORKMEZRD T LE I W,

(%%>f:%§eur§ﬁ%ﬁ%¢5a

9xdr = —A4Atdt (12)
&Y, WAz ZNENEDTEE, CoEHELT
%xQ =22+ C) (13)
v —fERD N ET, DRI,
2 22
a4z 14
9 + 1 Ch (14)

EEEETIENTEEZT (O FHoEE), 2ok, @Bt — o FHEOHHEBETH L I EERL
TWET,

Flo, WIMES 2(3) =20 L &L, (14)Rct=3,2=2%2RAT2LC,=2TT»5, KR

12 x2

42 —9 15
5T (15)

ExhEy, A

RI5E
BB 2(1) BT 2 ROBAFRRAE RO TR0, o b BERE LT,

1. 2/ =3t%z, z(0) =1

2.t =ax, x(1)=1

1—
3.2 +ar+b=0, 2(0) = (a #0)

f$8% 1 : Lipschitz & &, BO—RMDEA *

BBz (t) IC DT oM R 2’ = f(t,2), 2(to) =20 ZBZET, f(t,2)D5 to—a <t < tota(a >
0) DH#IPH THLfE T Lipschitz &fE2i7: 3, Thb S [f(t,21) — f(t,22)| £ Llxy — 20| W72 T L 237
ETHELET, COLE, tg—a<t=<ty+a DHEIPHITYIIME A 7 TS —RICHEHEL T 5,

1o L BRSO Z R L 7,
SEDOTFEDIFHICIE, DT LEEL OEELBETT, ZOIFHIZKL 3,

R S IGHEE (HT) (2016 “EEERKZEI) S50 (2016. 10. 27) http://racco.mikeneko.jp/ 4/5 X—



(—BEDMH) 20BN 200D 2 L L, 20 i = g1(t),g91(t) = 20 £ = ga(t), g2(to) =
g ELET, ZDLE,

(t) = f(t, 01(1)) (A1)

&% D) £9H 5, Lipschitz &4 [f(t,21) — f(t,22)] £ Llzg — 22| £ D
|91(t) — g3(t)| < Lg1(t) — g2(t)] (A2)

e,
/t L1g1(t) — golt)] dt (A3)

D ET, 40, BIKED o5 ¢ £ TOEDIZ, BT KHE, HSEETEBORKETSH
HRGEOMBEU T TH 5139 CTY, ZORGBDOMMEIL |t — to] max |g1(t) — g2(¢)] TITH 5,

91(t) — g2(t)] <

l91(t) — g2(t)| = L[t — to| max |g1(t) — g2(?)| (A4)
t
ERDET, IS0, uZETDIODWULBERET HEE |t —ty] < |u — to] du| IZBH S 2> T¢
to
"o,
t
l91(8) —g2()| = L | [ |u—to| du| max|g1(t) — ga(t)|
fo (A5)
L 2
=3 |t — to|” max |g1(t) — ga(?)]
LD ET, AID |t — to] 12 E 7 S ORMER T, SR IET L,
L
91(t) — g2(t)| = HH_tO’kmaX‘gl(ﬂ — g2(t)] (A6)
&b, Iolltg—a<t<to+a kD |t—t) SaTTRH
k
91(t) — g2(t)| = Lo e 91(t) — g2(2)| (A7)

= 7
LD EY, ZoBRIE kk%mf‘%)écbfzotif’é‘?o fikEl GE4m) o7 v roplEicd 7L

BED, a>00LF lim %:omwz, at) = got) E D £ T,
— 00 .

25300

E. Kreyszig, Advanced Engineering Mathematics, 6th ed., Wiley, 1988.  (BIfElX 10th ed. A3 2011 4F 8
AW E 3, ISBN978-0-47045-836-5)

VLM, BEEREf o2, AT, 2007. ISBN978-4-87361-695-7

KL, FEMREE MofEs, YA v Atk 1998. ISBN978-4-78190-891-5

R S IGHEE (HT) (2016 “EEERKZEI) S50 (2016. 10. 27) http://racco.mikeneko.jp/ 5/5 X—



