T4 % R
1. D EH 2) &% 3) 45 4) Ef

2. BiER
16 14 38
3. x =Ax, A=|-9 -7 —18}
4 4 11

4. UEWL: B x RIEAMAUGS ISR, Pl x = A)X = A0
(A1) -AD)% =0 (A®M)-AD)(% X, X,)=0.
D(t) = (% (1) %) -+ %, (1) maesmman, preiam=a0
5. (1) X T ior RGERIME x(t) » AR LAZRZS 4 x(t) = g(t)c

WU X(t+KT) = gt +KT)c ,

T X = A)x, FTEAX (t+KT) = A@)X(t+KT) = At +KT) x(t +KT) ,

BT x(t+ KT ) o2& ik Iy RE 4L

FTLL ¢ (t+KT) = At)g(t +KT) = A(t + KT) #(t +KT)

RIERT gt + KT ) o iy i R4 i RE A Al 21

(2) k=11, hHER45H, fFAENFA 7B, M o@+T) = o(t)B, [A 2

Ot +2T)=D(t+T)B = d(t)BB = D(t)B, ...... O(t+KkT) = D(t)B* .
6. A& £3 Zy ik el ook

t* t?
— ——In(t
4 2 ®)

x(t)=Cl[t2)+c2( t? Inl(t) }r ;
—t —t—tin(t) st In?(t) +tiIn(t) +t

_+_
4 2
X, (t) = %(201 —2c,t+ct?)e™, X, (t) =(c, —cit)e™, X, (t) =c,e™

X(t) = 2(t=1)e', y(t) =3(t-1)e", z(t) = —te'



9. $&un: MER—AITREMR Y, ARNSIEE AR, BIAR —Fr W R M R
LIV LY CTAPS T

d*x dx
F - (a11 + azz)a + (a11a22 - a12a21)x =0.
1
X= Cleﬂlt +Cze/12t’ y(t) = ai_(c1 (21 o all)eﬂﬂt tC, (/12 o azz)eﬂ2t )
2

1
/11’/12 = E(all +ay, i\/(6‘11 +a, )2 _4(a11a22 _a12a21))

10.
x(t)=ce' +ce ™ +ce’
(D y(t):2clet+%ze_2t
X(t)=ce " +c,te”
@y =ce
11.

D X(t)=ce' +c.e™
y(t)=ce' +2c,et’

2){xa)=¥%q+cg)

y(t) = —e”(c, +¢, +Cyt)

X(t) =e'(c, +c,t)
3) Jy(t)=e'(2c, +2c,t+c,)
2(t) =-ce' —c,(t+1)e' +c,e”

4)

t 3t 2t
X=Ce' +C,e" +c,e
2 1
y=5 ce' +c,e* + chez‘
3 1
z=ce' +—c,e” +=c.e”
2 4

5)



x=¢g' (cl +c,sin/3t+c, cos\/§t)
y =%e‘ (2cl —c,sin+/3t +¢,+/3cos /3t — ¢, cos~/3t — c,+/3sin \@t)
z= %et (Zc1 — ¢, sin+/3t —c,+/3c0s /3t — ¢, cos~/3t + ¢,+/3sin \/§t)

x(t) = %e‘ (2c, — 2¢,t +c,t?)

6) y(t) =e™ (Cz - Cst)
z(t)=c,e”

12.

1)

restart:with(DEtools):
eql:=diff(xX1(t),t)=3*x1(t)+2*x2(t)+2*x3(t);
eq2:=diff(x2(t) , t)=x1(t)+4*x2(t)+x3(t);
eq3:=diff(x3(t),t)=-2*x1(t)-4*x2(t)-x3(t);
dsolve([eql,eq2,eq3],{x1(t),x2(t),x3()}):

eql = aat x1(t) =3 x1(t) +2 x2(t) + 2 x3(t)
eq2 := gt x2(t) =x1(t) + 4 x2(t) + x3(t)

eq3 = aat x3(t) =-2 x1(t) — 4 x2(t) — x3(t)

(x3(t)=— c2e'— c1e®” x1(t)= _c2et+ c3e?”,

xza)z—;_cse“”+_01e“”}

2)
restart:with(DEtools):
eql:=diff(yl(t),t)=2*yl(t)+y2(t);

eq2:=diff(y2(t),t)=-yl(t)+y3(t);
eq3:=diff(y3(t),t)=y1(t)+3*y2(t)+y3(t);
dsolve([eql,eq2,eq3],{yl1(t),y2(t),y3()});

eql ::gtyl(t) =2 y1(t) +y2(t)
02 = & y2(t) = ~y1(1) + y3(t)

eq3 = gty?:(t) =y1(t) + 3y2(t) + y3(t)

t)



tyit)= cre ™+ c2e®Vy c3e®Vy,

ya()=4 cre ™+ c2e®’+ c3e®Vt+2 c3e®?

y2(t)=-3 c1e ™+ c3e®y

3)
> restart:with(DEtools):
eql:=diff(x1(t),t)=2*x1(t)+x2(t);
eq2:=diff(x2(t),t)=-x1(t)+x3(t);
eq3:=di1ff(x3(t) , t)=x1(t)+3*x2(t)+x3(t);
dsolve([eql,eqg2,eq3,x1(0)=1,x2(0)=1,x3(0)=1],
{xX1(1) ., x2(1) ,x3(D)});

eql = gt x1(t) =2 x1(t) + x2(t)
eq2 = gt x2(t) = —x1(t) + x3(t)

eq3 = Q x3(t) =x1(t) + 3 x2(t) + x3(t)

{X%U__§ uyﬁge&n+g(m) 2(t)_Z(t) ;e@q
XA(t) = 2 o) 191 (2t)+ée(2t)t}

4)

restart:with(DEtools):
eql:=diff(yl(t),t)=yl(t)+y2(t)-3;
eqg2:=diff(y2(t),t)=-2*yl1(t)+3*y2(t)+1;
dsolve([eql,eq2,y1(0)=0,y2(0)=0],{y1(t),y2()});

eql = aatyl(t) =yl(t) +y2(t) -3
eq2 = gtyZ(t) =-2yl(t)+3y2(t)+1

Ly1(t) =2+ eV (sin(t) = 2 cos(t)), y2(t) = 1 — e?” (=3 sin(t) + cos(t)) }

13. (D)
dx, (t) _ () - kip +kig X, (t) + Ky X, (t)
dt A v,
dx,(t) _k, Ky,
e 1 x (1) - v, X, (1)

(2)



dxl (t) k12 + k13 k21
=— ) +—= X (t
LR A0
dXz(t) k12 k21
—=— === X (t)——=Xx,(t
gt v, % (t) v, X, (t)
Xl(o):Do’ XZ(O):O
(3)

2

Bl g, oy g4 K2

1 2
B ke oy K
ity 0= %)

Xl(o) =0, X, (0) =0
14, iR
t <365

dx (t
% = (B, + a8 % (1) + 3% () + A (1) + b

dxét(t) X (1) = (8, +8,)% (1)

dx, (t) B
at 2% (1) — 333%, (1)

%(0)=0, %(0)=0, x(0)=0,
t>365

—dxéft) = —(am +a,, + asl) Xi(t) tapX, (t) + A3 Xq )
dx, (t)
dt

dx,(t) B
at Ay % (1) — 8%, (L)

X1(O) =X (365), X2 (0) = Xa (365), X3 (0) = X3 (365)

TR F Maple K fig

1) 43 >k P B [0,365]41[365,1460]

#iE XHH

a01:=0.021; a02:=0.016; a12:=0.012; a13:=0.000035; a21:=0.011; a31:=0.0039;
L:=49.3;

#5E S R A 1) B

A := matrix(3,3,[-(a01+a21+a3l), al2, al3, a21, -(a02+al2), 0, a31, 0, -a13));

b :=matrix(3,1,[L, 0, 0]);

=a,,% (1) — (8, +a.,)X,(t)




#E X8
equnl:=diff(x1(t),t)=-(a01+a21l+a31)*x1(t)+al2*x2(t)+al3*x3(t)+L;
equn2:=diff(x2(t),t)=a21*x1(t)-(a02+al2)*x2(t);
equn3:=diff(x3(t),t)=a31*x1(t)-a1l3*x3(t);

HIRYI IR {H ) 7R
dsolve({equnl,equn2,equn3,x1(0)=0,x2(0)=0,x3(0)=0},
{x1(t),x2(t),x3(1)});

g KA % R FH 0 n JEUEE L AR A 1 VRS AL [v) ey
#AR T RE B A
with(linalg): with(plots):
xe := evalm(-(inverse(A)&*b));
HRFAEAELFIRRAIE 7] =
eigenvals(A);
eigenvects(A);
lambda:=[-.3061796847e-4, -.1980315266e-1,-.4410122938e-1];
v1:=[.1124436946e-1, .442226656e-2, 10.00746814];
v2:=[-.5975248926, -.8018660787, .1178839056];
v3:=[-.8256380196, .5640574390, .7307156328e-1];
HRFAE 1) B 4 BSCRE

P:=augment(vl,v2,v3);

#R BB FRIENX
x1:=c[1]*P[1,1]*exp(lambda[1]*t)+c[2]*P[1,2]*exp(lambda[2]*t)+c[3]*P[1,3]*ex
p(lambda[3]*t)+xe[1,1];

X2 =
c[1]*P[2,1]*exp(lambda[1]*t)+c[2]*P[2,2]*exp(lambda[2]*t)+c[3]*P[2,3]*exp(la
mbda[3]*t)+xe[2,1];

X3 :=
c[1]*P[3,1]*exp(lambda[1]*t)+c[2]*P[3,2]*exp(lambda[2]*t)+c[3]*P[3,3]*exp(la
mbda[3]*t)+xe[3,1];

HIEfR I FRIE A t=0 KA

x10:=simplify(subs(t=0,x1));

x20:=simplify(subs(t=0,x2));

x30:=simplify(subs(t=0,x3));

HR R B

solve({x10=0,x20=0,x30=0},{c[1],c[2],c[3]});

assign(%o);

#E K]

plot([x1, x2, x3], t=0..365, color=[red,blue,green], thickness=2); plotl:=%:
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HEHT N R
x1;X2:X3;
#HR PR

limit(x1,t=infinity);
limit(x2,t=infinity);
limit(x3,t=infinity);
#133365K JE AR KR E
xx1:=cc[1]*P[1,1]*exp(lambda[1]*t)+cc[2]*P[1,2]*exp(lambda[2]*t)+cc[3]*P[1,3]
*exp(lambda[3]*t);
XX2 =
cc[1]*P[2,1]*exp(lambda[1]*t)+cc[2]*P[2,2]*exp(lambda[2]*t)+cc[3]*P[2,3]*exp(
lambda[3]*t);
XX3 =
cc[1]*P[3,1]*exp(lambda[1]*t)+cc[2]*P[3,2]*exp(lambda[2]*t)+cc[3]*P[3,3]*exp(
lambda[3]*t);
# VAR AE =365 [ {H
x1365:=simplify(subs(t=365,x1));
x2365:=simplify(subs(t=365,x2));
x3365:=simplify(subs(t=365,x3));
xx1365:=simplify(subs(t=365,xx1));
xx2365:=simplify(subs(t=365,xx2));
xx3365:=simplify(subs(t=365,xx3));
HR R B
solve({xx1365=x1365,xx2365=x2365,xx3365=x3365},
{cc[1].cc[2],cc[3]});
assign(%o);
RN

XX1;XX2;XX3;



#R PR

limit(xx1,t=infinity);

limit(xx2,t=infinity);

limit(xx3,t=infinity);

#1E K

plot([xx1, xx2, xx3], t=365..1460, color=[red,blue,green], thickness=2); plot2:=%:
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#B A B AE— AN

display(plotl,plot2);
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