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Linear Algebra — Part 2s

Dimension of l:  number of elements in a basis of 4 = olim(U>
h w U
Theorem: u,V < rR linear subspaces S
/[\v
(a) olim(U) = ohm(\/) <:> there is a buec’ﬂve linear map 5 (A >\/

)C\/ — (U \mear>

) <V . olim(U) = ohm(\/) :> u = \/

Proot:  (a) (:>\) We assume O“m( ) = 0"'“(\/) .

3 — (U‘m (ﬂ U\m> basis of define:
Hence: J, \L >§ U=\
= (Vm (7.) Vm> basis of \/ ;(uu) VO

For xe s B(x) = JC TCED WP WO el "';:’Z"Rd
= /\1'JC(U“)> + /\z'gc(u(z)> + ot /\k'Jc(u(k)>
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Now define: § :V_>\A / 3[1(\/(0) _s

Then: (5_10 _g)(x) = X  and (fo §_1>(Y> = y “—> :&\ ‘

bijectivetlinear



(<:\) We assume that there is bijective linear map §: M—>v,
\/r\J

injective+sur jective

Let 3 = (U\m (7.) U\m> be a basis of U

= (J), Fu),.., SuO) ) wasis in VT

\/} injective \/5‘ sur jective

linearly independent Span(§ ), §u)... S(U\m>> V

= dim(U) = dim(V)
(b) We show: US V olim(u) = olim(\/) — U=V

(U\m, U\m,...,U\(k)> basis of | :> (U\m, U\m,... U\m> basis of \/
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