1

1) In|y|+%y2:tanx+c,
X

2) Iny——@Q+Iny—-Inx)=c
y

3) 2xy3+%y3+x3 =C,

4) %y3+3xy2 +x°=c¢,
Lme-Lesic

1 3 )
6) —y+x+—=ce”’
)2y 4
2.
1, 1, 1
1D =y lny—=y =xe*—e*-=,
2y y 4y 4
2) x(t):_?t 18t* -2,

x* +4

3) 1-4y =5 -,
y =5( n )
1
) y=— -
y (1-Inx)x*

5) 1+e ¥ =2e*

6) Er2+rsin9—£r2c0529:10

2 2
1) t—et +c=0,

) 1 )
2) sin@ =—+ct”*,

3t
3 t°x? =t* -3t +c
2

o tanezt—+1+cet2
2 2

’

5 t—In(In(t+x))+c=0



6 t2 =—x2—1+ce* |
7) cost+e* =c¢

8) t—arcsin(tx)+c=0,

9) t’(arctanx—1)=c

100 L+t+c=0,

X+t

1) In—X+t+c:0
t+1

12) Int—%xt—%ln(xt)Jrc:O,

1

= =t2414ce"
13 (t+x)°

14) x*+y? =—-e%,
15) xt=-In(2-1),

1, 1t
ie -
16) X=g4 42

. _ t2

Jat

18) x=t?arcsin—
4

19) x=ye¥™,

200 X7 =(t* =2t +c)(t+1)

1 —x*—xy+3y+y’=c,

2) y—xe’ =c

3) In(x2+y2)—2arctan1:c,
X

4) X’y+xy’+x=c



2 2 2

5 X +y +1l=ce’
6) x’y+cosx=c,
7) X’y+x+y*=c

1.3
8) §X +xy+e’ =c,
9) y(e* +1)* =ce”,
10)y® +3y =x*-3x+2

11) sinysin’x=c,

2
1a-£~ammn1+c:0,
y y

13)2x°y+ x> —y* =c
14) 2sinxcos2y =sin’ x+c,

15) xy® +2xy-x* =c,

2
16) y _ exy

1
X+y+=

17)y? =cxe X,
18) x*y? + xy® =12

5. B Wr, Hgphus, AL (K
D)

I THT AR R A2 SR R PR R 1 2]
restart:with(plots): with(DEtools):
dsolve(diff(x(t),t)-x()*sin(t)-2,implicit);
DEtools[phaseportrait]

([diff(x(b) ,)=x()*sin(t)+2],
x(t),t=-2..2,

[[x(0)=0], [x(0)=-1], [x(0)=11],
dirgrid=[17,17],

arrows=LINE,

axes=NORMAL) ;



X(t) = e(—cos(t)) JZ ecos(t) dt+ e(—cos(t)) 1
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restart:with(plots): with(DEtools):
ode2:=diff(x(1t) ,)+(t-2*x(1))/(x()-2*1);
dsolve(ode2, implicit);
DEtools[phaseportrait]

([ode2], x(t),t=-2_.2,
[[x(0)=-4],[x(0)=-1], [x(0)=1], [x(0)=411,
dirgrid=[17,17],

arrows=slim, linecolor=blue,
axes=NORMAL) ;

t—2x(t)

_ (0
ode2 := (at X(t)j + m
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3

> restart:with(plots): with(DEtools):
ode3:=diff(x(t), O)+(3*t*X()"3+x(t)2)/(1-t*x(t));
dsolve(ode3, implicit);

DEtools[phaseportrait]

([ode3], x(t),t=-2..2,

[[x(0)=-1], [x(0)=-1/2], [x(0)=1/2], [x(0)=11],
dirgrid=[17,17],

arrows=slim, linecolor=blue,

axes=NORMAL) ;

(0 3tx(t)® +x(t)?
ode3.-—(8tx(t)]4— 1—tx(t)

In(t) —_C1 - In(tx(t)) +; In(tx(t) +1) +; IN(3tx(t)-1)=0

i

Yo
g g oy

4)

> restart:with(plots): with(DEtools):
oded:=diff(x(t),t)-2*x()*(x(t)-1);

dsolve(oded, implicit);

DEtools[phaseportrait]

([oded], x(t),t=-1..1,

[[x(0)=-1710], [x(0)=-1/20], [x(0)=1/2], [x(0)=1.1]],
dirgrid=[17,17],

arrows=slim, linecolor=blue,

axes=NORMAL) ;

ode4d = (gt x(t)) -2 x(t) (x(t)-1)



6. Picard i&fti%k

1) y0:=1;
y1:=1+int(3*y0+exp(2*1) ,t=0..x) ;yyl:=subs(x=t,y1):
y2:=1+int(3*yyl+exp(2*t) ,t=0..x);yy2:=subs(x=t,y2):
y3:=1+int(3*yy2+exp(2*t) ,t=0. .x) ;yy3:=subs(x=t,y3):
y4:=1+int(3*yy3+exp(2*1) ,t=0. .X) ;yy4:=subs(x=t,y4):
y5:=1+int(3*yy4+exp(2*t) , t=0..x) ;yy5:=subs(x=t,y5):
y0:=1

1 1 @0
y1r2+3x+2e

— E § 9 2 § (2x)
y2.——4+2x+2x+4

_ 113 9, 9 5 19 @0
Y3 =g XA XA+ e

- 49 3 9, 95 27 4 65 @x
YAm— s g X gX t X+ g X g8

_ 19 147 99 , 9 5 27 , 8l 5 211 (29
YO =3 T 16 X 16X T8 t1e X tanX T2 ®

2)

restart:y0:=0;

yl:=int(t"2+y0"3,t=0. .x) ;yyl:=subs(x=t,y1):
y2:=int(t"2+yy1"3,1=0. .x) ;yy2:=subs(x=t,y2):
y3:=int(t"2+yy2"3,1t=0..x) ;yy3:=subs(x=t,y3):

y0:=0
yl :=;x3

~1las 1 4
Y223 X 7 X



._ 1 31 1 2% 1 7.1 0,13
Y3 = 610173000 X T 1749600 X T13770* T270% T3

7. JH Euler #re Mt i) Euler 14k

)R HER)
>dsolve({diff(y(x),x)=y(x)/(1-x"2)+1+x,y(0)=1},y(X));
SRR i A
Gx J1=x? +;arcsin(x) + 1] (x+1)
y(x) = -
1-x

BEFPaT:
>restart:

printlevl:=0;

h:=0.05; x0:=0;

yO:=1; z0:=1; wO0:=1;

fl:=(X,y)-—>1+x+y/(1-x"2);
T2:=(X,y)—>1+2*x*y/ (1 -x"2)"2+(1L+x+y/ (1-x"2))/ (1-x"2) ;
fy:=x-> (1/2*x*sqrt(1-x"2)
+1/2*arcsin(xX)+1)*(x+1)/(1-x"2)N(1/2);

for n from O to 17 do;

X1 (n+1) :=h*(n+1);

ylH(n+1) z=y | Inth*F1(x]In,ylIn);

z| | (n+) z=z] n+th*FL(X]| |n,z] [n)+h*2*F2(x] |n,z]| n)/2;
wl(n+1) :=Fy (x| [ (n+1));

print(x| | (n+1),y|I(n+1),z]|(n+1), w][(n+1));

od:

printlevl :=0
h:=.05
x0:=0
yo =1
20:=1
wo:=1

fl:(myy91+x+1

g2
f2:=(x,y)>1+ Xy + 1-x
X

13 1=



(;xd 1-x2 +;arcsin(x) + 1) (x+1)
X —

1 - x?

.05, 1.10, 1.103750000, 1.103858804
.10, 1.207637845, 1.215666878, 1.215911221
.15, 1.323629655, 1.336563609, 1.336977492
.20, 1.448834497, 1.467423675, 1.468050911
.25, 1.584294627, 1.609450940, 1.610348852
.30, 1.731290340, 1.764138485, 1.765383336
.35, 1.891416183, 1.933365575, 1.935060786
40, 2.066689185, 2.119537476, 2.121826414
45, 2.259706398, 2.325792484, 2.328878987
.50, 2.473880780, 2.556317990, 2.560500648
.55, 2.713806165, 2.816850602, 2.822582595
.60, 2.985844241, 3.115501793, 3.123501108
.65, 3.299113322, 3.464192436, 3.475658619
.70, 3.667250839, 3.881307114, 3.898383763
.75,4.111785235, 4.397011180, 4.423881990
.80, 4.669203548, 5.065064682, 5.110942828
.85, 5.407704041, 5.993063328, 6.082146132

.90, 6.474565129, 7.437639542, 7.654380019
Forb, SR8 HARRIME, 55 . =517 Euler #r& ANt () Euler Jr&ikifG 21
M, d5eJm — 3 KSR A AR

2)
>dsolve([difF(y(x),x)=2*x/(y(xX)+x*2*y(x)),y(0)=-2],y(X));

y(x)=—/2In(1+x%) +4

> restart:

printlevl:=0;

h:=0.05; x0:=0;

y0:=-2; z0:=-2; w0:=-2;
Tl:=(X,y)->2*x/ (y+x"2*y);
2:=(X,y)—>-2/y*(-1+x"2)/ (L+x"2)"2;



fy:=x-> -sgqrt(2*In(1+x"2)+4);

for n from O to 19 do;

x| | (n+1) :=h*(n+1);

ylH(n+1) ==y [n+h*f1(X] |n,y[In);

z| | (n+) z=z] n+th*FL(X]| |n,z] [n)+h*2*F2(x] |n,z]| n)/2;
wll(n+1) :=Fy (x| | (n+1));

print(xX] [ (n+1),yl | (n+1),z] | (n+1), w]|(n+1));

od:
printlevl :=0

h:=.05

x0:=0

y0 :=-2

z20:=-2

w0 ;= -2

fl:=(x,y)—>2 X2

y+Xxuy
1 +x?

f2:=(x,y)—> -2 5
y (1+x?)

fy :=x — —/21In(1 +x2) +4
05, -2., -2.001250000, -2.001248051
10, -2.002493766, -2.004982097, -2.004968993
15, -2.007438096, -2.011130393, -2.011094532
20, -2.014745881, -2.019586986, -2.019515146
25, -2.024290891, -2.030207823, -2.030086019
30, -2.035914424, -2.042820097, -2.042634424
35, -2.049433134, -2.057230449, -2.056967837
40, -2.064647293, -2.073233257, -2.072882054
45, -2.081348818, -2.090618373, -2.090168760
50, -2.099328523, -2.109177875, -2.108622086
55, -2.118382234, -2.128711552, -2.128043935
60, -2.138315600, -2.149031043, -2.148247984



.65, -2.158947562, -2.169962662, -2.169062418
.70, -2.180112597, -2.191349063, -2.190331537
.75, -2.201661881, -2.213049925, -2.211916410
.80, -2.223463594, -2.234941885, -2.233694805
.85, -2.245402558, -2.256917897, -2.255560562
.90, -2.267379410, -2.278886220, -2.277422598
.95, -2.289309466, -2.300769167, -2.299203693
1.00, -2.311121413, -2.322501743, -2.320839150

8. ¥t HHAIFARMEE V(). A, ?=—kv2(t), v(0) = 200m/s
mopo L mo_ 1 _ 1 _ 3
Wt =0 W 200k S Yok S "ok
t 1 1 In(5/2
10=" dt =L In(kt 1/ 200) |2 = /2
o kt+1/200 k ’
= =8 l_ — 3 —
Sy EEG: " =1091, t = 200k~ 0.08s
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BOKRUMRE N &, MEREEE R b, SCRRMUATHE N v=a+b.

BOHZIRIRE N P, y), W, v=a+b={v,v,} = {3: ?ﬁ}

UL R A5 v:a%:{%,ﬂ}: a_ DX by |
\/x2+y2

dt *dt \/X2+y2
2
simRa . Ko 2 X 2 X xm=a
dy b y) 'y

h y 1-a/b y 1+a/b
KA, x=—|| 2L - L , 0<y<h,
KR X 2((hj (hj J y

105288 2 /MBS, A AR AR &, IFRATIZS & BRI BEA]0, 120], AT 2
K B A GO, I IR . G(1)/(60-0.56), RISk H G(t) i1 T
MBS G(t+ At)-G(t)=3*2* At -2.5* At *G(t)/(60-0.5t),

M: G'(t)=6-5G(t)/(120-1), G(0)=0
5
5 G(t) = & +180— Et
138240000 2

118 I ZIRHEE 0 (o), i H AR InE e, BAi 45 2150 J #e:

893kt/2 . 8

dp _ iz _ _ a p(t) =
T =k(4=p/2E-p). pO)=0, HH: p(t) 272 51

2 35 g0 _g
FH p)=1%, k==In—=~=0.06, AH plt)=————
PR, =305 b PO = g5y

4 /NN, RSN 5-p(4)=2.32;
/NI, WEEh p(3)/2=1.13
H p(T)/2=2 #3: T=10.18

120 et A b AL RN 205 U B b2 e e, Bl B IR ‘L—Lt’:—g—R

—t

ﬁifi%‘“: U= Ee%
13, MBI RO RS TR

NV ks=k /2 vo)=thwrz,
dt h



KWL FRL, 2 (VD) = -k \;V—rl]t+«/wh|/2

14887 T EARAR SR S5 [ 1 Sk B AR O W SAT AR Bt I 20 S 5 R S (R K
T W S B AR I R e AR B EL ], 32 x()) 0 t 200 S8 ARER s, I S
NI AR A AL -

% =r(K-x)(x+a), x(0)=0

K a N EAR KT, RS

aer(a+K)t —a

1+ae"@Rt/K

e XHR A AR B

X(t) =

15. 4EH)—RAEN 10000 TG, AFEAR AR N -
FFAELS S —Y%: 10000(1+ 0.03) = 10300

- \ 0.03Y’
FpPAESE 5 —x: 10000 1+T =10302.25

4
SESEA S/ @ 10000(1+%j =10303.39191

&

12

A4 —w: 10000] 1+ ——| =10304.15957

365

fR4H—: 100001+ ——| =10304.53346

RFAELE S n k. 10000( 14+ ——

BBR |imloooo(1+ %} =10000e°% =10304.54534

n—

FEHI—IRAEN 10000 TG, RANESAHA, —HA0ff 12000 JoiESfF L, I t I ZI i AERAT Y
AR X(8), B TR B A 4, )

% =0.03x+12000, x(0)=10000

skfsg:  x(t) = 410000e*™ — 400000

FERBIAFE N x(1)= 22486.3589



) —IRAEN 10000 76, FFAN HARTFRAEAN 1000 76, FFASH G458k, RN

k
[l+ 0.03}
12

12 12
10000(1+5%%§J + 1000

k=1

12
0.03)" 0.03 (I+QE?j -
=10000[ 1+ ——| +1000| 1+—
12 12 0.03/12
=22490.81968
EH]— A7 10000 JG, BEAS HALHEAEA 1000 76, ML,
%%==OD3X, x(0) =11000, t=1,2,..,11
x(n)=x(n-)+1000, n=12,..,11
HEHELIMAN
x(t) =11000e®%", x(1/12) =11027.53441
HHE2MHN

X(t) =12027.53441 eo-03(t—l/12)’
FEH 3 HN

X(2/12) =12057.64087

x(t) =13057.64087 e°%(-2/22) * x(3/12) =13090.32582

w4~ AN

X(t) =14090.32582 g*0-212)
g5 M AN

X(t) =15125.59571 003412
1w 6 M AN

X(t) =16163.45701e%%(5/12)
wH 7T A AN

x(t) =17203.91621e"%*"12)
w8 AN AN

x(t) =18246.97981e%%( 7112
g 9N AN

X(t) =19292.65434¢%%( %12
75 10 MW

X(t) = 20340.94632¢4(9/12)

X(4/12) =14125.59571

x(5/12) =15163.45701

X(6/12) =16203.91621

X(7/12) =17246.97981

X(8/12) =18292.65434

X(9/12) =19340.94632

X(10/12) = 20391.86231



RSN

X(t) = 21391.86231e %1012 - x(11/12) = 21445.40888
EEE 12 M H W

X(t) = 22445.40888e°®( 2 - x(12/12) = 22501.59261

R N 225015926
BEF AT DL R s gt L, SR ERAN ] A A7k T 2

16.
1) BRI AR, TR
mwn%9=q U (10) = 200, U (20) =50
r
W U(r)=350+150.m2 150,
In2 In2
2) 1122 &
3) 4079 F
17 77 BT P T e

D @R, KAk
ﬁﬁﬁﬁ\ﬁqll-/l\kﬁj\%Uﬁ%,ﬁA (1, 1), B ('ly 1)7 C ('1, '1); D (1, '1)
ﬂ:ﬁ A H/‘Jélé*/f“j‘j A(X,Y)EH: EEXT,W/TIE?%, B(_ny) ’A(_X’_y)r A(X,'Y)

sy WoYTX o1

dx y+x
ff#fF: Inyx® +y? +arctanl=|n72+%
X

HARM bR R r=+/2e77,
2) FUFHHEIHUBL: HHRIZ B L A5 Bl o

%%’i@ﬁﬂ?



S ST T LA AR AR AR

HUIF IR (R B A Aty 76 At TR AN NERTY B geAT i, HHEENAE—Z] t (R —
Z) t+ At E (ARFR). B FIEIE 2t I Z0 T AR KR A (xas ya), & HIARFE A

(xb, yb),

T FFAE t+ At (AR FR M (xa+v At*cosa , ya+v Atrsina),

Hrp

(Xb — Xa)

V% =%)2 + (Y, = V)’

(yb — ya)

COSo = > >
% = %)+ (¥ — Va)

, Sinag =

F LA 213X — ) /1 95 A
MR AL SR 1B B At AT HEE v, M 8% RO IR B 2 1IN 2 t;
AR IR B n( At AN D),
i=1,2,3 4\ ) EH I j=1,2,3,...,n fEEHEC

(Xi+1,j _Xi,j)
Xjja =X+ > 5!
\/(Xi+1,j _Xi,j) +(yi+1,j _yi,j)
(yi i1~ Yi )
Yija=Yijt 'le - >
\/(Xi+1,j _Xi,j) +(yi+1,j _yi,j)

3 ) DY A BRI IR 220 B80S I p B — 47 2, TR AT i £ ) — B o B DY N AT 2R
. — AT GXE ] Mathematica #4444 5 IFE7)
For[k=1,k<12 k++,
(t=k;dt=0.02;v=1;n=t/dt;



robit={{{0,10}}{{10,10}},{{10,0}}.{{0.0}}};
For[j=1,j<=n,j++,
For[i=1,i<=4,i++,
xx1=robit[[i,j,1]]; yyl=robit[[i,j,2]];
If[i'=4,xx2=robit[[i+1,j,1]];
yy2=robit[[i+1,j,2]],
xx2=robit[[1,j,1]]; yy2=robit[[1,j,2]]];
dd=Sqrt[(xx2-xx1)"2+(yy2-yy1)"2]/IN;
XX1=xx1+v*dt*(xx2-xx1)/dd; yyl=yyl+v*dt*(yy2-yyl)/dd,;
robit[[i]]=Append[robit[[i]],{xx1,yy1}] 1I;
gl=ListPlot[robit[[1]],PlotJoined->True,DisplayFunction->Identity];
g2=ListPlot[robit[[2]],PlotJoined->True,DisplayFunction->Identity];
g3=ListPlot[robit[[3]],PlotJoined->True,DisplayFunction->ldentity];
g4=ListPlot[robit[[4]],PlotJoined->True,DisplayFunction->Identity];
g5=ListPlot[{{0,10},{10,10},{10,0},{0,0}},
PlotJoined->True,DisplayFunction->Identity];
Show[{g1,92,93,94,95},DisplayFunction->$DisplayFunction,
AspectRatio~Automatic])]
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18.
HIH Malthus #BAN Logistic BERIEATITIE, A5, BES L, WL R, Tilgh 7
PRI R P 25 R, R mT DA L e Ry



Malthus f&i78 j—)t‘ = rx, x(1800) = 5.308,

ML B AR B R
X(t) =5.308e" 243180

LogistictiZiy j—f =rx(M —x), x(1800) = 5.308,

WIS — S IR E 4, A
998.546

x(t) = 0.031551(t—

5.308+182.813e (1-1800)

Lb Bl Logisticha Y 25 H ) 2k YL 5 U




