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EJERCICIO 1

Probar que det e* =™

Hipétesis: A es diagonalizable, de modo que A=M S M?
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deted =1 x (elle’12 ...eAN) x 1 = etrtlzt+Ay
En una matriz A diagonalizable Tr A = Y1 2;
Entonces:

deted = T4
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EJERCICIO 2

Probar que si el operador § cumple con las propiedades
i) de bilinealidad;

yiiijtalqueA§A=0; VA

Entonces se cumple la propiedad de antisimetria: A§B=-B§ A

[1] (A+B)§A=A8A+B§A=BS§A

2] (A+B)§B=A§B+B§B=A§B
Haciendo [1] + [2]
(A+B)§A+(A+B)§B=B§A+A8§B

Pero, por la propiedadi): C§A+C§B=C§(A+B)
Entonces

(A+B)§(A+B)=BS§A+A§B

Y por la propiedad iii):

0=B§A+AS§B

A§B=-B§A

EJERCICIO 3

Dado el espacio vectorial V = {ax* + bx + ¢; +; - }

Verificar que el operador § definido como

(a1 X’ +a:x+a3)§(bix?>+byx+bs)=(azbs—asby)x*+(asb;—aibs)x+(aib,—azb;)
Cumple las propiedades

i) Bilinealidad
i) Identidad de Jacobi
iii) A§A=0;VA

i)  Bilinealidad
(0A+BB)§C=0A§C+PB§C
[a(aixX’+ax+as3)+B(bix?+byx+bs)]§(cix’+cox+c¢3)=

=[(aai+ fbi)X*+(aax+ fbr)x+(aas+fbs)]§(cix’+cax+c3)=

=[(aa:+pbz)cs—(aas+ Bbs)c2]x* +[(aas+ Bbs)ci—(aar+ fbr)cs]x+
+[(aai+ fbi)c:—(aaz+ fbz)ci]=
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=(aa;cs—aasc:)X°+(aasci—aaics)x+(aaic—aazci)+
+(ﬂszg-ﬂbng)Xz‘f'(ﬂb3C1—ﬂb1 C3)X+(ﬂb1 Cz—ﬂb2C1)=

=a(a:c3—0a3¢ )X +a(asci—aic3)x+ a (aic2—azc1) +
+ﬂ(b2C3—b3C2)X2+ﬂ(b3C1—b1C3)X+ﬂ(b1C2—b2C1)=

=af(a:c3—as¢) X2+ (asci—aics ) x+ (aicz2—axc1) | +
+B[(b2cs—bsc2)x?+ (bsci—bics)x+(bica—brc1)] =

=aA§C+pBBS§C

C§(aA+PB)=0C§A+BCEB

(c1XP+cx+c3)§[a(arx’+azx+az)+B(bix’+byx+b3)]=
s(cx’+cextes)§[(aai+ Bbi) P+ (aaz+ Bbr)x+(aas+ fbs)]=

:[Cz(aa3+ﬁb3)—c3(aaz+ﬂbz)]x2+[(C3(aa1+ﬂb1)—C1(0!03+ﬁb3)]x+
+[ci(aa+fb)—c:(aar+ fBbi)]=

=(ac;as—acsaz) X*+(acsa; —aciaz)x+(acia; —a c2a;) +
+(ﬁC2b3 —ﬁC3b2)X2+(ﬂC3 bl—ﬂC1b3)X+(ﬁC1b2 —ﬂCzbl):

za(cas—ca))xX*+a(czar—cia3)x+a(cia;—c,a;) +
+ﬁ(C2b3 —C3b2)X2+ﬂ(C3b1—Clb3)X+ﬁ(C1b2 —C2b1):

=a[(cas—c3az)xX*+(csa;—cias)x+(cia,—c2a:) ]+
+ﬁ[(C2b3 —C3bz)X2+(C3b1—C1b3)X+(C1b2 —C2b1)]:

=aC§A+[C§B

ii) Identidad de Jacobi
(AS§B)SC+(CS§8A)§B+(BSC)§A=0

[(a:XP+a:x+a3)§(bix?+byx+bs)]§(cix?+cox+c3)+[(cixP+cox+c3)§(arx’+azx
+03)]§(bix?+byx+bs)+[(bix*+bsx+bs)§(cixX?+cox+c3)]§(arx?+axx+az)=0

:[(azbg—agbz)xz+(G3b1—01b3)x+(G1b2—02b1)]§(C1X2+62X+C3)+
+[(czas—csaz)x?+(csai—c1a3)x+(c1a:—C2a1) ] §(bix*+byx+bs)+
+[(b2C3—b3C2)X2+(b3C1—b1C3)X+(b1Cz—b2C1)]§(01X2+02X+03)=

=[(03b1—01b3)C3—(01b2—02b1)Cz]X2+[(G1b2—sz1)C1—(02b3—03b2)C3]X+
+[(azbs—azbz)c2—(asbi—aibs)ci]+

+[(c301—c1a;)bg—(claz—c201)bz]x2+[(claz—c201)bl—(c203—c3az)b3]x+
+[(czas—cza2)b2—(csai—ci1a3) bi]+

+[(b3€1—b1€3)03—(b1Cz—b2C1)02]X2+[(b1Cz_bzcl)al_(b2C3_b3C2)a3]X+
+[(bscs—bsco)ar—(bsci—bics)ai]=
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:[(G3b1—01b3)C3—(C71b2—02b1)C2+(C3G1—Cl03)b3—(C102—6201)b2+(b3C1—b1C3)(J3
—(b1C2—b2C1)02]X2+

+[(aib—azxbs)ci—(azbs—asb,)cs+(cia:—c2a:) bi—(c2as—c3a2) bs+(bico—byc1) as
—(szg—bng)Gg]X+

+[(a2bs—asbz)c:—(asbi—aibs)ci+(c2a3—c302)ba—(c3a:1—c1a3) bi+(b2cs—bscz)az
—(bsci—bicz)ai]=

=[03b1C3—-—G1b2C2+-+-—C103b3—-+C201b2+b3C103—b1C303
o d I

+[01b2C1—-— azbgC3+-+-—C201b1—-+C302b3+b1C201—b2C101
- e - )~ +

+[02b3C2—-—03b1C1 +-+-—C302b2—-+C1a3b1+b2C302—b3C202
- e - O -

=0

(A§B)§C+(C§A)§B+(B§SC)§A=0

i) A§A=0;VA
Haciendo by =aj;; b, =a,y bs=as
(a:1x’+a:x+as3)§(arx’+a:x+a3)=(0:a3—0a302)x*+(asa;—a:03)x+(a:10:—a,a:) =0

A§A=0



