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m The various flows

m Saddle: A, <0< Ay

Here the matrix is in JCF

(A= {{2, 0}, {0, -1}}) // MatrixForm
Matri xExp[At] // MatrixForm
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m Sink/Source: A1 < A, <0and0<2; < Ay

Here the matrix is in JCF

L

(A= {{-2, 0}, {O, -1}3}) // MatrixForm
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0}, {0, -1}});
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// Matri xForm
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Same flow, but relative to non—standard basis
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m Singular Sink/Source: A; = 2, <0and0<2; = Ay

Here the matrix is in JCF

(A= {{-1, 1}, {0, -1}3}) // MatrixForm
Matri xExp[At] // MatrixForm
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(-A) // MatrixForm
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{0, -11});
I nverse[P];
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A// Matri xForm
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Matri xExp[At] // MatrixForm
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(-A) // MatrixForm
ShowVF [-A]

5190-2dlinflow.nb

SSNNNNN N
NN N
ange
ASSNSNNS

NS RN N

1111111 NN NN
bbbbbbbbbbb [ S N
6 & &b

PP e

EEEE

LLAAAANNNN A A oo oo om om0
AR AR A S oo

A
////M///W%%ﬁﬁ _
NN

n O I O W W W
~ . ~
. o .
o o

0.750.50.250 0.250.50.75 1

Gr aphi cs
Showrl ow[-A, 2]

N
- o .
o 1 o
1 1

- Graphics -



5190-2dlinflow.nb

m Centre: Re[A] =0, Im[A] £ 01m[A]#0

A={{0, -1}, {1, O}};
A// NatrixForm

Matri xExp[At] // MatrixForm
ShowF[A]

(1 o)

Cos[t] -Sin[t]
(Sin[t} Cos [t ]

1

)//o/o/n/o»—o_o—o—ow\o\e\e\e\\\e

0 75)/},@,@»,@;@—0—0%*@*9\9\9\\\0\»

. );),@,@»»x—e-eww*a*e\e\:\e\e\»

f}}ﬁﬁ,@»ﬁ-@-ew*e*a\e\e\o\e\e\o

0.5 /’),ﬁﬁﬁﬂﬂ@-@vi%\"e\e\e\b\b

/o}}ﬁﬁpﬁnaoo»»\\\\\\

7})?/@yppaeoﬁw‘o\k\:k\»k

0'25r?y?¢paooeeobbkbb)>)b

Y???wveaoeoabbb&$$$

0 ?7??990000000666&&&

Yyyqqq(»@oeoeoééé&&&

‘qqqqqaeoeeaeJJJJJJ

-0.25 xgqqqqaaeoeaaddddd{

Kﬂﬂqﬂimaaoaw«dd(c{«(c{

—05 \«\e\gq&&a&oeee’id(e’e{@/

0\6\6\0\@\&@\&&@9—&!9’0’(0/@/«/

0.75 \\G\@\@\@\s\e\&e-e—efe‘e/(e/o’e/e/

oM \G\\@\G\\ks\%s-e—rrf(e//e//

\\\\\\ko\%s—o—re’f((e//o/
-0.750.50.25 0 0.250.50.75 1

- Graphics -

Showrl owLi ne[A, 2, 40, -1, 1]

0.75
0.5
0.25

-0.25
-0.5
-0.75

-0.7560.50.250 0.250.50.75 1

- Graphics -

36



5190-2dlinflow.nb
(-A) // Matri xForm

ShoWF [-A]
%ol
-1 0
1 //(//rrro—o—sg;\\\\\\\
0.75 A e S N N N N NENENRN
. //{((rrro—c-g.uxx\\\o\\
///(((rrrusuxgg\\o\\
05 /((/J«vr.—..;g«go\\\\
/(((((rvoo‘mgq\\\\\
02511‘(‘41:00.;&«((\*\
. Jl‘llcceco‘-qqggggx
14&444¢...o.0q«?111
Olltlbaa....-oq"'71
Xl&&&&bocoooo,,y,yr
_025¥¥L¥8b»e-ooan¢777rr
. \\\\\bvvqoanﬁ;p)",
Y% v v v vveeoonesppppp
_05 \\\\\\\%ﬂoaaﬁﬁ)))”
\.\\\»x»n*~_.,.»,-))))/
_0 75 \\\\\.xxn*.*,»x))));
. \\\\\\%%«a—o»»/)))//‘
\\\\\.\.aa—.-._.»»»»)//’/
-0. 79.-9.2500. 2. B. 751

- Graphics -

ShowFl owLi ne[-A, 2, 40, -1, 1]

1
0.75
0.5
0.25
0
-0.25
-0.5
-0.75
-0. /).-9.2500.29. .75 1
- Graphics -

Use a non-standard basis



38

Oos[t}+2$in[t])

Sinft]

-2Sin[t]

] .//./
SESSSSSSSS ////M

./c/o/o/c/o/o/¢/o/¢/¢///
Sl e O e O .-

o o o o 0/0/0/0/0//0/0/0/0/0/0/¢/¢/
® o o o o o fo/o/o/o/o/o/o//o/o/%/
™ ® ®» v o o o ?70/9/0/9/0//9//0/9/
S S % ® v o o & & EENENENCNC OGN
PN~~~ % v v o 0 0 a NN NSNS

/e/«//e/o/c/o/c/edGoOQ?a/clﬁ/O/
NS T oSS~ o % © v o o a QA a
/0/0/0/6/0//0/0/0/0/0/0 ~ % © o 0o o a
/a/¢/6/¢/¢/6/¢/e/o/o/e/o/¢ > o © ©° o
RN S S S S oo o > = {

-0.750.50.250 0.250.50.75 1

5190-2dlinflow.nb

S
S
o
L
X
.=
.- — —
}.1
O~
—o I
- .= &
{Swr]
{no..l
~ ,|WA
— ~ =
e QO
1 b
QLJan
{{PWlW
—~ ~ =
"= Q
<
JPAAWS

Cos [t ]

- Graphics -

ShowFl ow[A, 3, 40]

- Graphics -



39

(-A) // MatrixForm
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