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Recdl : f : R™— R"iscontinuous if
1) e definition (basic def)

IfYXeRM™Ye>0d6>0stVy|x—y <8 = f(X) - f(y)<e.

Notation : open ball Bs;m(X) = {yeR™:|y— X <d}.

Recall : A subset U cRMisopenif ¥ xe U, 36 >0, st. Bsn(X) c U.
Ex : A lineisnot open.

Clam: f : R™—=R"iscontinuous & ¥ U c R"open, f~%(U) c R™open.
Recall :

FH Uy X) = Ua F7H%)
f_l(ma/ xﬂ/) = ﬂa f_l(x(l/)
X9 = X"

Proof :

=
Given U cR"open, wanttoshow f~3(U)cR™Mopen. Pick xe f~1(U), sinceUisopende> 0, B.n(f(x)) cU. Since
f iscontinuous, 36 > 0st. f(Bsm(X) € Ben(f(X). f(Bsm(X) c U & Bsm(X) c f-1(U) = f~(U) open.

&=
Givenany xe R™, €>0.Needtoshow 36 >0, st. f(Bsm(X) € Ben(f(X)). We know that f~1(B.(f(x))) openb/c B, is open.
xe fL(Bn(f(x))) because f(x) € Ben(f(X) = 36 >0, sit. Bsm(X) € f1(Ben(f(X) & f(Bsm(X) c Ben(f(X)) sofiscontinuous.

Some properties of open sets
1) R", ¢ areopen sets.
2) arbitrary unions of open sets are open

3) finite intersections of open sets are open.

Ex M2 Bynn(0) = {0} not open. Hence, third condition is necessary to be finite.
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