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| PARTE: TEOREMA DE CAUCHY

Limones Amarillos. Carlos Rojas Gonzalez.
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THEOREME 1.%

Soit f(x) = p une fonction de x telle que, si I'on Sfait
fladezy=i) =P £ P Y=,
P et P conservent une valeur déterminée pour toutes les valears
de x et de 7 comprises entre les limites x=0, x=a,7=0,
1="b: et qu'en outre P Sévanouisse aux deux limites de x,
quelle que soit dailleurs la valeur de 7. Si I'on suppose dans P,
7=1b, on aura
JPds=[pdx,
les intégrales étant prises entre les limites x=10, x = a.

Cauch Memoria sobre integrales definidas.
auchy Presentado 1814, publicado 1825
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Poisson
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Artin 1965 K- - - - - - Walsh 1933 Prinsheim 1903

Dixon 1971 Goursat 1896 Moore 1900

Cauchy 1814 Goursat 1884 Prinsheim 1895

Y. Arciniegas y A. Sanjudn Andlisis complejo y algera lineal



T. Identidad T. Casorati—Weierstrass} [T- Global de Cauchy]—)(T_ Residuos}

T. Taylor T. Liouville T. F. del /-/\Igebra} [P- del Argumento]

T. Cauchy

T. de Rouché
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Sea Q2 C C un bola abierta del plano
complejo. Si f € H(SY), entonces

gl R
/f(z) dz =10
2

\
para todo arco ~y cerrado y diferenciable
a trozos.
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Porisma

Encontrar el destino de la trayectoria de
una carretara curva que hace constante
la sobreaceleracion (sin sacudones) al

interior de los vehiculos que la transitan

Y. Arciniegas y A. Sanjuan

Puente Risaralda-Manizalez. Adobe Stock.
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Destino de una carretera sin sacudones
T

a'(s) =k(s) =2

DA



Destino de una carretera sin sacudones
T

a(s) = /z"(s)2 +y"(s)? = 2s J
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Destino de una carretera sin sacudones
T

T
JI”(S)2 +y"(s)2 _ 482
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Destino de una carretera sin sacudones
T

.’L‘”(S)2 +y"(s)2 _ 432
() +/(s)2 = 1
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Destino de una carretera sin sacudones
T

//(8)2 +y//(s)2 _ 482

z'(s) = cos(6(s)
y'(s) = sin(0(s)
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Destino de una carretera sin sacudones
T

0'(s) = 2s

{x'(s) = cos(6(s))
y'(s) = sin(0(s))
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Destino de una carretera sin sacudones
T

2'(s) = cos(s?)
y'(s) = sin(s”)
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Destino de una carretera sin sacudones
T

{x(s) = [, cos(t?) dt
y(s) = [; sin(t?) dt
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Destino de una carretera sin sacudones
T

T
/ cos(t?) dt / sin(¢?) dt
0 0
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Destino de una carretera sin sacudones
T

T
/ cos(t?) dt = ? / sin(¢?) dt = ?
0 0

=
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Difraccién de Fresnel. Patrick Moran Salitre Magico. Miguel Perez.
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Consideremos

f(z) =€

B
en C donde ~ es la frontera del sector
circular OAB.
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z(t) =t,

t€0,R]

J

2
/em dz B
oA
R .
:/ e dt
0
R R d
_/ cos(tz)dt—l—i/ sin(¢%) dt (N .
0 - 0 - 0O 7 A 4
—>/ cos(t?) dt—i—i/ sin(¢%) dt R
0 0
cuando R — oo
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2(t) = Re", te [0,

il

B
iz2 5 . B 52 20ty it
/e dz—zR/ exp(iR"e™")e" dt
Ao 0

— 0 cuando R — o
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Destino de una carretera sin sacudones
T
oo 9 oo
/ cos(t”) dt
0

= /O sin(¢?) dt

|
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™ a) = 2

entonces
nl 515 f(2)
27

Gt dz.
|z—a|=r
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Sea ) un abierto conexo, f € H(QY) y Br(a) C Q. Siz€Q,




N .
Sea x(z) = > a;z” y R > 0. Calculemos el valor de
7=0

S

|z|=R
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N .
Sea x(z) = > a;z” y R > 0. Calculemos el valor de
7=0

_ x(2)

|z|=R

— zn+1
|zI=R lzI=R 7=
N
— zj d
=D 4 § ydz
=0 |.=Rr




N .
Sea x(z) = > a;z” y R > 0. Calculemos el valor de
7=0
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jé 27 |
7 dz = 2min
z
|2|=R
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% = dz= 27”6‘771
|2|=R
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Il PARTE: TEOREMA DE CAYLEY-HAMILTON

Paisaje. Carlos Rojas Gonzalez.
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Cayley

Y. Arciniegas y A. Sanjuan

1L 4 Memoir on the Theory of Matrices. By Awruve Caviey, Bag., F.RS.
Received December 10, 1857,—Read January 14, 1858.

Tate term matrix might be used in o more general sense, but in the present memoir I
consider only square and rectangular matrices, and the term matrix used without quali-
fication s to be understood as meaning a square matrix; in this restricted sense, a set
of quantities arranged in the form of @ square, e. g.

(avbie)

(a0, 0|

Lan v, e

Una memoria sobre la teoria de matrices
1857, publicado 1858
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Artin 1957

-{ Frobenius 1896

Hamilton 1853 | - - — - Cayley 1858

Buccheim 1884
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Sea A una matriz cuadrada con elementos en un cuerpo K = (C,R) y x()) el
polinomio caracteristico de A. Entonces, x(A) = 0. Es decir, toda matriz
cuadrada es raiz de su polinomio caracteristico.
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X'(t) = AX(t)
X(0) = Xo
X(t) = e™Xo

] ] =

DA




X'(t) = AX(t)
X(0) = Xo

kx

=] (=)
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=w? 4+ \?

X(A)




w? + A2

xX(A) =




ma

kx

A% = —w?A
A5

A% = —w’T

wiA

A" =—w’A

AS = 081
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AP = (C1)PWT AP = (D)Wt A J

Il 42n-1
+Zf AT

0 et (2n + 1)!

5 <7l) ( )Z” 71(w[>2n+l

Ao
;1 (2n)! o nz() (2n + 1)!
I cos(wt) + Aw™ "sen(wt)
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AZn —_ (_1)nw2nI A2n+1 _ (_1)nw2nA J
At e AT
c = 2_% n!

B Z t2nA2n

t2n+1A2n+1
o)l Z 2n+1)!
(GO S I = N G Vi %) i
= [ - — A-
NZU (2n)! N w Z

o (2n + 1)!
— ] cos(wt) + Aw™ 'sen(wt)
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( 1)n 2'n,I

A2n+1 ( 1)n 2n
eAt _ i AT

n!
n=0

oo

B Z t2nA2n

t2n+1A2n+1
@l T et
(=1 (wt)"" (wt (=1)™ (wt)?
Z s TR Z @n+ 1)
= I cos(wt) + Aw™ son(u[)
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( 1)n ZnI

A2n+1

( 1)n 2n

n!
n=0

oo

B Z t2nA2n

t2n+1A2n+1
(2n)' ¢ (2n+1)!
(=1 (wt)"" (wt (=1)™ (wt)?
ZI B Z @n+ 1)
= cos(wt) + Aw™ 'sen(wt)
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X(t) =X

e = I cos(wt) + Aw™ 'sen(wt)

cos(wt)

0 0 w™ tsen(wt)
= =
0 cos(wt) —w sen wt 0
cos(wt) w™'sen(wt)
—wsen(wt) cos(wt)
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X(t) =X
e = I cos(wt) + Aw™ 'sen(wt)
cos(wt) 0 0 wt
= I
0 cos(wt)

sen(wt)

—wsen wt 0
( cos(wt) w™ 'sen(wt)

—w sen(wt) cos(wt) )




X(t)=eMX |

e = I cos(wt) + Aw™ 'sen(wt)

cos(wt) 0 0 w™tsen(wt)
= i
( 0 cos(wt) —w sen wt 0
( cos(wt) w_lsen(wt)>
—w sen(wt) cos(wt)

=
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X(t) =

—w Sen(wt)

w—lsen(wt)>
XO
cos(wt)

o cos(wt) + yow ™! sen(wt)
—wzo sen(wt) + yo cos(wt)
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Il PARTE: ANALISIS COMPLEJO Y ALGEBRA LINEAL
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e Aec Mn)(n-

N
o x(2) =det(zl — A) = > anz"

n=0
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o A (= Mnxn_
N n
o x(2) = det(z] — A) = 3 an2™

n=0
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o A€ Muxn.
N n
o x(2) =det(zl — A) = > anz".

n=0

N
e x(A) = ZoanAnzo.
n=
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e A (= Mnxn.
> n
o X(Z) = det(ZI_ A) _ E .

n=0

N
° x(4) = 2 and" =0.
n=0
R > 0 tal que ||A|| < R.
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1 x# (;_A
2me z <I
lzI=R
1 oo
= omi x(2) <Z;J
|2I=R "
L& [ X
=g A" [ od

|2|=R

1 oo N
= Z A”Z 2mia;jn
n=0  j=0
N
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n=0
1l & x(2)
=5 2 A w1 4
=0 |z|—R
1 & ,n
=5 ZA Z2ma] in
n=0 =0
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n=0
1l & x(2)
=5 2 A w1 4
=0 |z|—R
1 & ,n
=5 ZA Z2ma] in
n=0 =0
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_ 1 _ 4yt
x(A) =5 [ xG)EI-4)
|z|=R
1 - 1 _ (ZI — A)*
2mi X(Z)(I = A)™ dz = 2mi x(2) det(zI — A) dz
|z|=R |z|=R
1 ‘ (I — A)"
; x(z)————dz
i | X0
=ik
1 ‘ o o
5 / (z2I — A)"dz
| =R
=x()}
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Porunlado
)= -

2mi x(2)(zI — A)~!

|z|=R

1 —
omi ) — A) dz =
|Z|=R

(L =A)
271 x(z) det(zI — A) dz
|z|=R

= 9 / X(Z)W

|z|=R
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Porunlado
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2mi x(2)(zI — A)~!
lz|=R
1 T S (I A"
2mi x(2)(zI — A) "' dz = o X(Z)det(zI_ ) dz
|z|=R |
= 271'2" |‘_/R X(Z) X(z) Fa
1 *
o / (21 — A)" dz
|z|=R
=x()}
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Porunlado
)= -

2mi x(2)(zI — A)~!
|z|=R
1 T S (I A"
2mi x(2)(zI — A) "' dz = omi X(Z)det(zI_ ) dz
|z|=R |
= 271'2" |‘_/R X(Z) X(z) Fa
1 *
o / (21 — A)" dz
|z|=R
=0.
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CONCLUSIONES

Reptiles. M. C. Escher.

Y. Arciniegas y A. Sanjuan
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CONCLUSIONES

Mano con esfera reflectiva. M. C. Escher.
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