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Exercise 29 (total of nine points).

Define a multiplication & on tosets as follows: Let X = (X, <x)and Y = (Y, <y) be tosets.
Then X ® Y is defined as (X X Y, <yjex) Where

<.7C,y> SHleX <$I,yl> <~ Yy SY y' V (y = yl NT SX LCI).
Why is this called the “Hebrew lexicographic ordering” (1 point)?
Let x be the product of tosets with the ordinary lexicographic ordering. Give an example of

tosets X and Y such that X @ Y is not orderisomorphic to X x Y (3 points).
Prove that for ordinals « and /3, we have that « - 8 = o.t.(a ® /) (5 points).

Exercise 30 (total of ten points).

Let Fun(X,Y") be the set of functions from X to Y. Show that if there is an injection from
Y to Y*, then there is an injection from Fun(X,Y") to Fun(X, Y*) (2 points). Show that if
there is an injection from X to X*, then there is an injection from Fun(X,Y") to Fun(X*,Y)
(2 points).

Use the Axiom of Choice to prove that there is an injection from w; into Fun(w, 2) (2 points).
Use this to prove that there is a bijection between Fun(w,w) and Fun(w, 2) (4 points).
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