> # Maple sample file (math mode) for J. ISCIE by M. Kanno 2011.03
> # X T L/FIEVIEER 2011 4F5 A5 (Vol. 55 No. 5)
> # HAMBEZR N/ A—2 & HT DIREHIEF DN EEF KA
| > # Section 2 - HARIE1E L 15 ZEEHE
> restart :
> #it EARIRIE
> fi= X0 — 1;
f=x"—1 (1)
> g = factor(f);
g=x—1) (x+1) (x4+x3+x2+x+l) (x4—x3+x2—x—|—1) (2)
> ho= (x+1)2 = (2 —1); simplifyp(h);
h= (x+l)2—x2+1
2x+2 (3)
> g; expand(g);
(x—1) (x+1) (x4+x3+x2+x+1) (x4—x3+x2—x+l)

i L0 4)
L o
> _— ;normal (%) ;
K1
x—1
| x+1 (5)
(> w4 f=EEH
2 1
P = K= —
> s+2° s’
2
P =
s+ 2
1
K.=—
i : ®)
___PK . tr )
> Tcl = T1PK’ Tcl :== simplify(Tcl);
Tcl = 2 5
2 1+ ——F
(s + )s( + (s—|-2)s)
Tcl = 2; (7)
| sS+2s+2
|_> with(inttrans) :
> Tcl t = invlaplace(Tcl- %, s, t);
Tel t:=1— e ' (cos(t) +sin(z)) (8)

[ > plot(Tel £,t=0..10);
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> lim 7el &
1 ©)

> a4 Tcl t, Tel2 t == simplify(%);

dt
e (cos(t) +sin(¢)) —e " (-sin(z) + cos(z))
i Tel2 t:=2 ¢ sin(¢) (10)
> J Tel2 £ dt;
0
1
] > (11)
> t == invla Iace( 1 S z‘)'
g_ p S + a 9 9 b
i gr=e¢" (12)
> tli_r)noog_t;
lim e (13)

> th_r)noog_t assuming a > 0;

0 (14)



> invlaplace[ 3 21 > S, f);
s+2-5+3-s+4

ZL Z e (- o+ o)
~a=RootOf( B +2 72 +3 7+4)

> evalf (%);

0.2187602960 ¢ 10300291917 4 _( 1093801480
+0.1043649860 ) gl ~0-1746854043 — 1346868887 7 4 _ ) 1093801480
—0.1043649860 I) e( -0.1746854043 + 1.546868887 1) t

> #Section3 - INGA—RFZHT DRERDLE

> with(PolynomialTools) : with(LinearAlgebra) :

> read "HurwitzMatrix.maple";

> [seq(alli,i=0..5)]; p = sort(FromCoefficientList(%, s));
[a0,al, a2, a3, a4, al ]

p:=a5s5+a4s4+a3s3+a2sz+a1s+a0
> Hn := HurwitzMatrix(p, s);
a4 a2 a0 0

a5 a3 al 0
Hn=| 0 a4 a2 a0
0 a5 a3 al
0 0 a4 a2 a0

0
0
0
0

> #if XEHW-700—2%
> read "HurwitzMatrix2.maple";
> Hn2 := HurwitzMatrix2(p, s);
a4 a2 a0 O
a5 a3 al 0

Hn2=| 0 a4 a2 a0

oS o o O

0 0 a4 a2 a0
> Hn— Hn2; _

000O00O0
000O00O0
000O00O0
000O00O0
000O00O0

> # EICHERLS RO N

103 51

100
> Hn := HurwitzMatrix(p, s);

50 100

> p = converl‘(s3 + (1.03 +¢q) 5+ (1.02 +3-¢q)-s+ (1.01 +7-q), rational, exact);
p:=s3+(— +q) §+ (— +3q)s+& +7¢q

(15)

(16)

(17)

(18)

(19)

(20)

(21)



[ 103 101
100 79 o0 T4 0
51
Hn = | -y T34 0
103 101
0 100 T4 700 T74

B f = sort(Determinant(Hn) );

fmalg o 86 2 26347, 20503

i s 77 10000 17 500000
> roots f = sort( realroot(f, 10_8) ); evalf (roots_f);

room_f;:[[- 19365701 4841425 ’[ 1913879 239235 } [127382531,
134217728 ° 33554432 || 134217728 ° 16777216 || 134217728
31845633
33554432 }]

[[-0.1442857161, -0.1442857087 ], [0.01425950974, 0.014259517191, [0.9490738139,
| 0.9490738213]]
_> subs(q=roots f[1][1]—1, p); Hurwitz(%, s);
S 383479229 2 8096205111 o 23488102443
3355443200 3355443200 3355443200

i false
> Hurwitz(subs(q= roots f[1][2] —2|—r00tsj[2][1] ,p),S);
| true
> Hurwitz(subs(qZ roots f[2][2] IFOOISJB][I] ,P),S);
i false
> Hurwitz(subs(q =roots f[31[2]1+1,p),s);
true
;> # Sectiond - INTA—REZHT DMERDH2/ )L.L
-a -1 1
> 4= Bi=| [C=[2 -1}
1 O 0
| -a -1
1 O
1 \
B:=
0
C=[2 -1]
> sort(simpliﬁ/( C.(s-IdentityMatrix(2) — A) _I.B), s);
2s5—1
s +as+1

_> Lo = Matrix(2, symbol=1[, shape = symmetric);

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)



V'V

11,1 11,2

Lo :=
11,2 12,2
## solve DIE VG
Solve(x2 —2);
V2, V2
solve(x2 —a,x);
Ja, -Ja

solve(x2 — a);
{a =x2,x=x}
Solve(x2 —a, {x});
{x=Va} {x=-Va'}
solve({2:x+y=3,x—y=0});
{x=1,y=1}

## solve DIELNTT - 8 Y
Lyap = Transpose(A).Lo + Lo.A + Transpose(C).C;

Lyap =
‘a11,2+12,2_11,1_2

convert(Lo, set);
{ll, & Zl, 2 lz, 2}
sol := solve(convert(Lyap, set), convert(Lo, set));

5 1 1
sol == {ll,lzg’ll,ZZE’ZLZ:E

subs(sol, Lo); Transpose(B).%.B;
S 1
2a 2
1 1 @ +5+4a
2 2 a
S
2a

# end

_211’2—}_1

a2+5 +4a
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