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S -0.6015 0.3717 ~-0.3717 0.6015

>> N4=[0 1 0 0;1 01 0;0 1 0 1;0 0 1 0]

;
OO D
o =
N W S
O OO

>> {vl vZ]l=eig{N4)

vi =

0.3717 ~0.6015 ~-0.6015  0.3717 '::P

0.8015 0.3717 0.3717 6.6015 ;f S
-0.3717 -0, 6015 0.6015 0.3717 :

v2 = Yg

~1.6180 0 0 /5 Vo

0 -0.6180 { / 0

——
¢ 0 U 1.6180 )
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11/2/04 5:44 PM MATLAB Command Window Page 1

Using Toolbox Path Cache. Type “help toolbox path cache" for more info,

To get started, select "MATLAB Help" from the Help menu.

>> M=f1 1 1;1 2 4;1 3 9]

M oo
L 1 1
1 2 4
1 3 9

>> adjM=round (inv (M) *det (M)}

adiM = E 2€ ¥ o

>» m=det (M)

m = 1
2 L= 7 |

>> syms t
>> b={exp(t);exp{2*t)jexp (3*t)]

b =

[ expl(t)]

[ exp(2*t)]

[ exp(3*t)]

>> alpha=adjM*b
alpha =

[ BYexp({t}-6*exp{2*t)+2*%exp{3*t)]
[ -S5*exp(t}+8*exp(2*t)-3*exp (3*t}]
[ expl{t}-2%exp (2*t) +exp (3*L) ]

>>



alphaO=alpha(1)/2

alpha0 =
I*exp(t)-3*exp(2*tyrexp(3*t)

>> alphal=alpha(2)/2

alphal =
-5/2*exp(ty+4*exp(2*t)-3/2%exp(3*t)
>> alpha2=alpha(3)/2

alpha2 =
1/2%exp(t)-exp(2*t)+1/2%exp(3*t)
>> A=[01 0,00 1;6 -11 6]

A

[ N o ]
O e
e

>>B=A¥A
B =

0 0 1
6 -11 6
36 -60 25

>>1=[100;010001];
>> exp=alpha0*I+alphal*A+alpha2*B

exp =

[ 3*exp(t)-3*exp(2*t)+exp(3*t), -5/2*exp(ty+4*exp(2*1)-3/2%exp(3*1),
1/2*exp(t)-exp(2*t)+1/2*exp(3*1)]

[ 3*exp(t)-6*exp(2*)+3*exp(3*t), -5/2*exp(t)+8*exp(2*t)-9/2*exp(3*t),
1/2*exp(t)-2*exp(2*t)+3/2*exp(3*1)]

[ 3*exp(t)-12*exp(2*t)y+9*exp(3*t), -5/2*exp(t)+16*exp(2*1)-27/2*exp(3*1),
1/2*exp(t)-4*exp(2*t)+9/2*exp(3*1)]
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11/2/04 6:10 M MATLAB Command Window

Page 1

Using Toolbox Path Cache. Type "help toolbox_path_cache" for more info.
To get started, select "MATLAB Help" from the Help menu.

s» p=11 1 1:;1 2 3;1 4 8}

E =
1 1 1
1 2 3
1 4 9
>> syms ¢

>> diag={exp(t) 0 0;0 exp{2*t) 0; 0 0 exp (3*L) ]

diag =
4 exp{t), 0, 0]
{ 0, expl2*t), 01

[ 0, 0, expl(3*t}]

>> exp=Prdiag*inv{P)

exp =

[ 3texp{t)-3*exp{2*t)+exp(3*t), ~5/2%exp (t)+d*exp (2*t)~3/2%exp (3*t},
exp (t)-exp (2%t} +1/2%exp (3*t) ]

[ 3*exp(t)-6Yexp (2*t)+3%exp (3*L}, ~5/2%exp (t)+8*exp (2%t} -9/2%exp (3¥t),
plt)~2*%exp (2¥t) +3/2%exp (3*t) ]

{ 3*exp(t)-12%exp{2*t)}+8rexp (3*L), ~5/2%axp (t)+16*exp (2%t) ~27/2%exp(3*t),

plt}-d*exp{2*t)+9/2%exp(3*t)]
>>

C_
eA —
hdlb*ﬂf(’eh ,ftiﬂ g,f :15‘4: ~NeS

B PO g

q,B h‘a*‘ct\

¢ 20

1/2*% &
1/2%ex

1/2%ex «
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MATLAB Command Window

Using Tbolbox Path Cache. Type "help toolbox _path cache” for more info.

To get started, select "MATLAB Help” from the Help menu.

16

1
L

2 n o2)zadiR

‘é,,‘a(e{'Q

120

>> syms t
>>

>> b=lexp(t);exp(4*t);exp (9%t} ]

b = L
[ exp(t)]
[ exp{d*t)] drt
[ exp(9*t)] I B
& \ "
e

alpha = é‘///,

{ 3/2%exp{t)~3/5%exp{4*t) +1/10*%exp {9*t) ]

Ao

[ —13/24*&xp(t)+2/3*exp(4*t}~1/8*exp(9*t)}‘?"~'°<\

[ 1/24%exp(t)~1/15%exp{4*t)+1/40%exp (9%t

)1
.$\\N“-z2-

0 0 1 — {ES
6 -11 6 -

36 -60 2%
>> I={1 0 0;0 1 0;0 0 1]

T =

foy
O
o

¢ 24



MATLAB Command Window

0 0 1
exp =
{ I*exp (t)-3*exp (4*t) +exp (9¥L], ~5/2%axp (t)+4*exp (4*t)-3/2%exp (97L], 1/2% «
exp(t)—exp(é*t)+1/2*exp{9*t)3
[ 3*exp{t)~6*exp(4*t}+3*exp(9*t), —5/2*exp(t§+8*exp{4*t)—9/2*exp{9*t}, 1/2%ex «
P(t}"‘2*exp(4*t)+3/2*exp(9*t)}
{ S*exp(t)—12*exp{4*t}+9*exp(9*t), w5/2*exp(t)+16*exp(4*t)—27/2*exp{9*t), 1/2%ex «

p(t)—4*exp{4*t)+9/2*exp(9*t)]

i /
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€
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MATLAR Command Window

OB

Type "help toolbox path cache" for more info.

To get started, select "MATLAB Help" from the Help menu.

>> A=[0 1 0;0 0 1;6 ~-11 6]

Vevify

thk

A = ﬁz_
0 1 0 A
0 0 1 A e y, €
g -11 6 /
>> AAmA*E
AR =
2.
0 C i o >> round {B*C-C*B)
6 ~-11 6 f =
36 -60 25 ans =
>> B=expm(A) 0 . )
- 0 0 0
° A 0 0 0
6.0732 -7.3678 4.0129 —
24.0771 -38.0682  16.7093 - e >> A*B-B*A
100.2560 -159.7256 62,1878 e
>> C=expm{AA) | 0e—011 *
c = 7
A 0.0007 -0.0071
-0.0256 0.0028
*
1-0er005 s e 0.0455  ~0.2160
6.0795 -0.1194 0.0400
0.2399 ~0.3603 0.1205 >> A*C-C*A
0.7228  -1.0852 0.3625 .
nsg =
>> round{A*B-B*A) //-D L. 0e-008 +
e s . ",\ 0.0084 0.0102
0 0 0 /\’ef‘ 0.0626 -0.0233
0 0 r 0.2474  ~0.14558
° ° ° r‘/\."‘k >> B*C~C*B
£
>> round (A*C-C*A) ),ncw
V“L" vﬁ ans =
e C oV"\“ 1.0e-007 *
0 0
8 0 9 0.0128 0.0079
0 0 0 0.0594  -0.0023
0.0466 0.1770

€ 2€

Cr'o ) "M Y ijei.
___——"’ﬂ‘“_ﬂ

~0.0014
~0.0249
-0.0028

-0.0087
~0.0044
0.0146

0.0028
0.0182
~3.00893
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>> P={1 1 1 1;1 2 3 4;1 4 % 16:1 8 27 &4)

P o=
1 1 1 1
1 2 3 4
1 4 9 16
i 8 27 64

>> M=[0 1 0 0;0 01 0;0 0 0 1:-24 50 -35 10]

>> inv{P) *M*P f‘l M P
ansg = 5;:.f> .

1.0000 0 0.0000 0.00060
-0.06000 2.0000 ~0.0000 -G.0006
~-0.0000 G 3.40C0 0.6000

-0.0000 ~0.0000 -0.000¢ 4.0000



MATLAB Command Window

e "help toolbox path cache" for more info.

AB Helip" from the Help menu.

M =
45 12¢ 315 672
-60 ~252 ~756 -1689
45 21e 651 1440
-12 -&0 -180 ~396

>> [vl vZ]=jordan{M}

&igen
vl = / /

-67.8000 -11.6000 -100.8000 ~-12.6000 ‘
-60.,0000 0 0 0 ,Mpyﬂ’i
117.0000  1.0000  72.0000  1.0000

3
~40.8000 0 -28.8000 " . WVcCh
L(. ﬁtﬂl' 5*3 ‘ﬂ—wbiﬂr A#,f”/,/’ ‘%:G?C

v2 = &i'

. luens ave
Yoo b Bigews "
N 12,12,12%

>> M*vl(z,1)-12*vl{:, 1}

ans = M\A, - IZ.-U\I (ﬁcqh‘u\’\

1.0e-011 *

0.1364 \'e(‘

0
0.7276
~0.2217

>> M*v1({:,3)~12%v1(:,3)

ans =

1.0e-011 * MMS =12 (43

-0.2274
0

G
0.1478

>> M*vl{:,21-12%vl{:,2)~vi{:,1)} —
ﬁ“ L42” bt ,‘Z”L{Z-’r LA'

ansg =



MATLAB Command Window

1.0e~013 * 6 3 l

~-(.1421
G
0
~-0.1421

>> M*vl{:,4)-12*v1{:,4)-v1i{:,3)

ans =

1.0e-013 * Iv‘qq—’;’luq'ﬂ-q-s

-0.1421
0
0
-0.1066

3 () Me 3

2
€ =, I +A M+x, M +<3 M
A= |2 S *c}»eal"—‘* 4 hmes . e ob/aia

VR
™Mo gyt A At AT A3 A
2. kiw
{feN':... O+ « + 25 2+ 353 ) ";, J
e =010 4+ 22, +eag A AN

fu
{’3€A 201—0—-{-0'1’60(3

(‘SRBSH}WCI A= 12 aned selve
ﬁ"( 9(0/'({/‘(1__/'{3

'




i MATLAB Command Window é N S 2 _
§<AV\ S ) " Cache. Type "help toolbox path cache" for more info.

‘ect "MATLAB Help" from the Help menu.

>> A={2 4 6 § 931 234;3517532174;34673212345678909 876¢6; «
5543322334;45677890 87 ;66545345 76; 54433345 60; 91y
2321 3456; 7890 7605443; 333445455 S5]
A =
2 4 6 8 9 3 1 2 3 4
3 5 1 7 5 3 2 1 7 4 l?*}"“
3 4 6 7 3 2 1 2 3 4 ‘A,d ax?l 2}
5 6 7 8 9 0 9 8 7 6 & .
5 5 4 3 3 2 2 3 3 4 ma X .
1 5 6 7 7 8 9 0 8 7 Jox/{o
6 3 5 4 5 3 4 5 7 6
5 4 4 3 3 3 4 5 3 0
9 1 2 3 2 1 3 4 5 6
7 8 9 0 7 6 5 4 4 3
3 3 3 4 4 5 4 5 5 5
>> A=transpose{(A)*A
A=
288 240 252 21% 254 162 220 202 278 236
240 269 274 244 289 179 222 185 274 224 T .
252 274 309 257 310 187 238 197 272 236 /\ |5 e
219 244 257 334 309 165 223 177 296 259 l\
254 289 310 309 357 198 261 206 310 266 e
162 179 187 165 198 170 164 102 199 163 ) s3] }) Ve
220 222 238 223 261 164 254 176 268 218
202 185 1987 177 206 102 176 18% 210 171 . '{“iL
278 274 272 296 310 199 268 210 340 271 ‘l,g ﬁ)*ﬂ)
236 224 236 259 266 163 218 171 271 255 .
Mq}’)x .
>> eig(A)
ans =
1.0e+003 *
0.0013
0.0104 -
0.0131 Ve
kY, ‘}7 .
0.0133 g E_x“?‘o‘\t«'w qrYe &\” /
0.0271 )
0.0479 'y pesrhve ole v =,
0.0718 )
0.0878
0.1159
2.3764

>> B=round{A/10}

B =




MATLAR Command Window

29 24
24 27
25 27
22 24
25 29
16 18
22 22
20 19
28 27
24 22

>> elg(B)
ans =

~0.4568
0.6346
0.767¢C
1.7959
3.5152
4.8949
T.2713
9.0223
11.5502
238.0054

25
27
31
26
31
19
24
20
27
24

N

By

>> vl vZ}=eig (A}

vl =
0.2583
1 0.3149%
0.3095
g G.322¢
~-0.4420
4 0.3403
0.3188
8 0.3357
-3.0448
8 0.3720
0.2131
a 0.2260
0.2687
0 0.3011
0.0507
2 0.2432
~0.6269
9 0.3652
-0.1402
1 0.3091
v2 =
1.0e+003 *
0.,00613

G g

Re

-0.4412 ~-0.2624
0.5878 ~0.3318
-0.0212 ~0.1256
~0.1287 -G.0785
-0,4029 0.1357
~0.1057 0.5288
0.0101 -0.28606
0.1215 0.86156
~(.0397 -0.1205
0.5029 0.1891
G 0

22
24
26
33
31
17
22
18
30
26

25
29
31
31
36
20
26
21
31
27

le
18
19
17
20
17
16
1¢
20
ié

0.0482

0.1930

-0.4958

-0.3%62

22
22
24
22
26
16
25
18
27
22

0.6655

-0.1811

-0.1173

~0.1277

¢.0395

0.2189

20
139
20
is8
21
10
18
1e
21
17

A
‘:)e‘p‘ WA S
AN ¢ o
‘-c ‘zj/\{,vﬂ
ot
oy

~0.1113  0.4477  ~0.1022
0.3998  0.1464  0.1583
-0.2891  0.0955  0.3663
0.1054  0.1273  0.1398
-0.0755 -0.1384  0.2976
0.1289  0.1556  -0.5409
~0.2735 -0.7698 -0.2684
0.2006 -0.2210  0.4216
0.5012 ~0.0990 -0.3603
-0.5870  0.2412  -0.2237
0 0 0

28
27
27
390
31
20
27
21
34
27

24
22
24
26
27
16
22
17
27
26

633

~0.2214

0.3036

0.4382

-0.3591

0.2241

G.45%41

0.0169

~0.3118

-0.2553

-0.2842

544

L0789

.88

. 655

.268

.048

.125

.398

L004

.104
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0 ¢.0104 0 Q 0 0 o 0 ¥
0 0
0 0 0.0131 0 0 4] G 0 4
0 G
0] ) 3] 0.0133 G 4] 0 g ¢
0 0
0 0 0 0 0.0271 0 G 0 ¥
0 0
o 0 0 0 0 0.0479 0 0 "4
b ¢
¢ ) 0 0 0 8] 0.0718 0 4
G 0
¢ 0 0 0 1] 0 ¢ 0.0878 "4
¢ 4]
g 0 0 0 o 0 G G 0.115 ¢
i) ¢
0 0 0 0 ¢ 0 0 G N4
8] 2.3704
>> transpose{vl)*vi vlTV1 = I_
ans =
1.0000C 0.0000 -3.,Q000 -0.0000 0.0000 0.6000 ~G.0000 ~0.0000 ~0.000 »
g 0.0000
0.0000C 1.0000 -0.0000 -0.0000 0.0000 ~0.0000 Q 0.06000 G.000
0 0.0000
-~(.0000 -0.0000 1.0000 0.0000 0.06000 0.0000 0.0000 Q.0000 ~0.000 v
Q -0.0000

-0,0000 -0.0000 0.0000 1.0000 -0.0000 -G.0000 0.0000 -0.00600 0.000 &

0 0.0000
0.0000 G.00060 0.0000 -0.00600 1.0000 -0.0000 -0.0000 0.0000 0.000 w

0 -0.0000
0.00600 -0.0000 0.0000C -0.0000 -0.0000 1.00600 -0.0000 06.0000 0.000 v

¢ 0.0000
-0.0000 G 0.0000 0.0000 ~0.6000 ~0.0000 1.00060 0.0000 -0.000 ¢

G 0.0000C
-0.0000 0.0000 0.0000 -8.0000 0.0000 0.0000 0.0000 1.0000 -0.000 ¢

¢ 0.0040
~0.0000 0.0000 ~-(.0000 4.0000 0.0006 0.0000 ~-0.0000 ~0. 0000 1.000 w

0 ~0.0000
0.0000 0.0000 ~-0.0000 0.0000 ~0.0000 ¢.0000 0.00600 G.0000 ~0.000 w

0 1.0000

>» transpose(vl)*Arvl

viTAvL is disgeual

ans =

1.0e+003 *
0.0013 0,0060 0.0000 ~0.00600 -0.00G0 0.0000 G. 0000 0.00C0 0.000 &

0 90,0000
G.0000 0.6104 -G. 0600 -0.0000 0.0000 -(.00006 0.0009 0.0000 ~0.000 v

¢ -0.06000

0.0000 0.0000 0.0131 0.0000 -0.0000 0.0000 .0000 0.0000 0.000 v

¢ -0.0000
~-0.6000 -0.0600 ~0.0000 0.0133 0.000C 0.0000 0.0000 ~0.0000 ~0.000 w»

0 ~0.0000
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-G. 0000 -0.0000 ~0.0000 0.00006 6.0271 -0.0000¢ -0.04000 -0.000C 0.006 v

0 0.0000
0.08000 -0.0000C 0.0000 -0.0000 -0.0000 0.0479 -0.0060 0.0000 0.000 v

0 0.0000
0.0000 0.0000C G.0G00 -0.0000 ~0.0000 0.0000 0.0718 -0.0600¢0 -0.000 v

0 ~-0.0000
~0.0000 0.0000 -0. 0080 ~-0.00600 -0.0000 0.0000 0.000C 0.0878 0.000 ¢

0 0.00060
-0.0000 0.0000 0 G.0000 ~0.0000 ~0. 0000 -0.0000 -0.0600 9,115 «

Ej -0.0000
0.0000 -0.06000 -3.00600 -0.0000 0.06000 0.0000 o 0.0060 ~0.000 ¥

0 2.3764

>> vi*transpose (vl) VL Y2 1T - I_

ans =
1,0006 0.0000 -0.0000 ~0.,0000 ~(.0000 -0.000C 06.0000 0.0000 ¢.000 v
0 0.060G0
6.0000 1.0000 0.0000 ~0.0000 ~0.0000 0.0000 G.0000 -0.0000C -0.000 v
0 -0.0000
~0.0000 ¢.0000 1.00400 -0.0000C 0.0000 0.0000 0.06000 -0.0000 -0.000 v
& -0.0000

-0.0000 -0.0000 -0.0000 1.0C00 G.0000 G.0060 0.c000 0.00060 0.000 v
0 0.0000C

-G.0000 -0.8000 0.0000 (.0000 1.0000 G ~0.0C00 0.0000 ~0.000 «

o 0.0000
-0.00060 0.0800G 0.0000 0.0000 G 1.0000 -0.0000 -0.0000 ~0.000 «

g -0.0000
0.0000 0.0000 0.0000 0.0000 -0.0000 -0.0000 1.000G -0.0000 0.000 w

0 0.0000
0.00600 -0.0000 -0.0000 0.0000 0.0000 ~0.0060 ~0.0000 1.0000 0.000 w

0 0.0000
0.0000 -0.0000 -3.0000 0.0000 ~0.0000 -0.000G 0.0000 0.0000 1.000 v

0 0.0000

0.0000 -0.0000 ~0.0000 0.0000 0.4800¢C ~0.0000 0.00C0 0.0000 0.000 »
0 1.0006

>>
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Using Toolbox Path ¢ache. Type "help tooibox_pathﬂcache" for more info.

To get started, select “MATLAB Help" from the Help menu.
} . P & fb’)'r‘(a
E% a\w\k’g;- éomﬂ’(“/ i .

>> L=[1 3 4;5 6 7:3 2 -1] / nevw” 5”"8 ) ‘u\véfh.ble.
L = !‘ e L R !

1 3 4 “K Iz$ 3 e\/(.

5 6 7 ans ?0

3 2 -1 Mk P
»» AmL*transpose (L) . C
A= ’r‘ - - €;7'vm§“46‘)11

(5 . 3;&3 :

26 51 5
s1 110 20 A’; L L rar T

5 20 14 .
s
>> eig{A) .

ans = w\'ﬁ %
0.4029 Ua\h&-@—j

12.2118 ET g
137.3853 ) TN 2N
}
»>» [vl v2]=eig(R) \\ 83
A
vl =
0.8208 0.39C3 0.4168

~0.4469 -0.0153 0.8945
0.3554 -0.9206 0.1818

ve =
$.4029 0 ¢
0 12.2118 0
¢ 0 137.3853

>>
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