Answer on Question #82545 — Math — Linear Algebra
Question
Show the cartesian product of R*n and R”m, is isomorphic to R*(n+m).

Solution

R™xR™ = {<(x11 "'an)ﬂ (YIﬂ 'Ym)>|(x1ﬂ ""xn) € Rn! (}’1, 'ym) € Rm}
We will define function f: R®xR™ — R™™ so that
f(((xli ---an)J (ylﬂ JYm))) = (xl' o Xy Y1, '"’ym);
(X1, s Xn) €ER™, (Y1, ooy Vi) € R™, (x4, ooes X0), V1) e Vi) € R™R™ and
(X1, ees X3, V1, oer Vi) € RT™,
Then f is isomorphism.

Let (xXq, o) X0 Xy 1s ooes X)) € R™T™ then(xq, ..., x,) € R™, (X 41, ooo) Xpam) €
R™, ((x1, e, Xn), (Xna1s o) Xnam)) € R*XR™ and f(((x1, -, Xn), g1y oo Xnam))) =
(X1, weer Xy Xpa1s - Xnam) therefore f is function onto.

Let ((x1, oo’ X)) (pgts oos Xparr I (X 1, o, X0, (X g oo X ) € R™R™ and
(1) s %), gty oo X)) (X' 1y o, X)), (K pgty o X)) then 3i(1 < i< n +
m&x; # x';) butthen (xq, ..., Xy Xpa1s ooor Xnam) F (X1, o) Xy X1y ooer X)) that is

FUG, s X)), gty eoos Xpgm))) # FUG L o X)), (g1 oo X ) ).
So, f is one-to-one function.
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