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Computable Analysis
SS 2013, Exercise Sheet #4

EXERCISE 11:
Fix representations of X andf3 of Y andy of Z.

a) Prove that type conversion
RaxpyX XY, Z] xX 3 (g.x) = (Y2y—g(xy) €Z) € Ry,[Y,Z]
is well-defined and[a x B— ] x a, [B—Yy])—computable.
b) Also the converse conversion
Ra 31 [X:ReylY:Z]] 2 (X3 x> 9(x) € Rgy[Y,Z])
= (X XY 3 (Xy)—g(XY) €Z) € RyxpylX xY,Z]

is well-defined and [a — [B—]], [a x B—y])—computable.

EXERCISE 12:

a) Prove that the (discontinuoudpaviside Function h: R — [0;1] is (p-,p<)—computable,
where
h(x) =0forx<0 and h(x)=1forx>0 .

b) Prove that everyp, p-)—computabld : [0; 1] — R is lower semi-continuous.
c) Prove that everyp-, p)—computable : [0;1] — R is constant.

d) Provep- ZA p- using a discontinuity/adversary argument.



