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@ cero: 0 k-forma: 0 + w = w,

0An=0
@ distributiva: (fwy +w2) An = f(w1 An) + (w2 An)
© anticonmutativa: wAn = (—=1)¥(nAw)

o asociativa: wq A (wz N UJ3) = ((.U1 A WQ) N w3

ki, ko, ks-formas con 0 < ki + ko + k3 < 3
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@ producto por 0-formas: f Aw = fw
© producto entre 1-formas:

e dx A dy = dxdy

o dy Adz = dydz
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@ mostrar que dx A dydz = dxdydz
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dx A dydz = dx A (dy A dz) = dxdydz
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@ w = xdx + ydy
@ 1 = zydx + xzdy + xyadz
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@ w = xdx + ydy
@ 1 = zydx + xzdy + xydz
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wAn = (xdx+ ydy) A (zydx + xzdy + xydz)
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@ w = xdx + ydy
@ 1 = zydx + xzdy + xydz
@ calcular w A n
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wAn = (xdx+ ydy) A (zydx + xzdy + xydz)

= xyz(dx A dx) + zy?(dy A dx) + x2z(dx A dy)
xyz(dy A dy) + x2y(dx A dz) + xy?(dy A dz)
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@ w = xdx + ydy
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wAn = (xdx+ ydy) A (zydx + xzdy + xydz)
= xyz(dx A dx) + zy?(dy A dx) + x2z(dx A dy)
xyz(dy A dy) + x2y(dx A dz) + xy?(dy A dz)
= (x?z — y?2)dxdy + xy?dydz — x?ydzdx
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@ w = xdx — ydy
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(xdx — ydy) A (xdydz + zdxdy)
x?(dx A dydz) — xy(dy A dydz)
+xz(adx A dxdy) — yz(dy A dxdy)
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@ w = xdx — ydy
@ 1) = xdydz + zdxdy
@ calcular w A n
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wAn = (xdx — ydy) A (xdydz + zdxdy)
= x?(dx A dydz) — xy(dy A dydz)
+xz(dx A dxdy) — yz(dy A dxdy)
= x2dxdydz
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@ w = Pdx + Qdy
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dw = d(Pdx+ Qdy)
= d[(PAdx)+ (QAdy)]
= (dP A dx)+ (P A d?x) + (dQ A dy) + (Q A d?y)
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dw = d(Pdx+ Qdy)
= d[(PAdx)+ (QAdy)]
(dP A dx) 4 (P A d2X) 4 (dQ A dy) + (Q A d?y)

— (Pedx + Pydy + P,dz) A dx + (Qcdx + Q,dy + Q.dz)
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(dP A dx) + (P A d?x) + (dQ A dy) + (Q A d?y)

= (Pxdx + P,dy + P;dz) A dx + (Qxdx + Q,dy + Q.dz)

= (Qx— Py)dxdy — Q.dydz + P,dzdx
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@ w = Pdx + Qdy
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(dP A dx) + (P A d?x) + (dQ A dy) + (Q A d?y)
= (Pxdx + P,dy + P;dz) A dx + (Qxdx + Q,dy + Q.dz)

= (Qx— Py)dxdy — Q.dydz + P,dzdx
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@ 7 = Fdxdy + Gdydz + Hdzdx
@ calcular dn

dn = d(Fdxdy + Gdydz + Hdzdx)
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@ 1 = Fdxdy + Gdydz + Hdzdx
@ calcular dn

dn = d(Fdxdy + Gdydz + Hdzdx)

dF A dxdy + dG A dydz + dH A dzdx
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@ 1 = Fdxdy + Gdydz + Hdzdx
@ calcular dn

dn = d(Fdxdy + Gdydz + Hdzdx)
= dF Ndxdy + dG A dydz + dH A dzdx

dF Ndxdy = (Fxdx+ Fydy + F,dz) A dxdy
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@ 1 = Fdxdy + Gdydz + Hdzdx
@ calcular dn

dn = d(Fdxdy + Gdydz + Hdzdx)
= dF Ndxdy + dG A dydz + dH A dzdx

dF Ndxdy = (Fxdx+ Fydy + F,dz) A dxdy
= Fdzdxdy
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@ 1 = Fdxdy + Gdydz + Hdzdx
@ calcular dn

dn = d(Fdxdy + Gdydz + Hdzdx)
= dF Ndxdy + dG A dydz + dH A dzdx

dF Ndxdy = (Fxdx+ Fydy + F,dz) A dxdy
= F,dzdxdy = F,dxdydz
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@ 1 = Fdxdy + Gdydz + Hdzdx
@ calcular dn

dn = d(Fdxdy + Gdydz + Hdzdx)
= dF AN dxdy + dG A dydz + dH A dzdx
= (Fz+ Gy + Hy)dxdydz
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@ 1 = Fdxdy + Gdydz + Hdzdx
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dn = d(Fdxdy + Gdydz + Hdzdx)
= dF AN dxdy + dG A dydz + dH A dzdx
= (Fz+ Gx+ Hy)dxdydz
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@ D region de Green
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@ S superficie orientada

@ 0S orientada en forma coherente

@ w 1-forma
o =
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@ 7 2-forma

o W3
@ 0W orientado con normal exterior

V=1

DA



producto exterior derivacién teoremas
000000 000000 ooe
teorema de gauss

fin

gracias!

DA



	producto exterior
	producto exterior

	derivación
	derivación

	teoremas
	teorema de green
	teorema de stokes
	teorema de gauss
	math @bgroup R
	math @bgroup R
	math @bgroup R
	math @bgroup R




