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I (0) Ordinal subtraction. Read and understand the following argument in detail: (12) Prove the following properties of ordinal arithmetic (in the following, a. 3. and ~ are

ordinals):
If 3 < a, then there is a unique ordinal v such that a = 3 + .

(8) &~ (8 -7)=(c-B) -+ ASSoC\ATYWUNTY
(1) Ordinal Division (with remainder). Let 0 < 3 < . Show that there are unigue v and o such
| ivision | | et (b)Y a-(B+¥)=a-8+a-. 'blSTR.\s\J“V\TY

that a=F-v+ pand o < 3.
3) Ordinal I f / I St | 1 ' | Qe gt Y S
(D) rnn ,d'.l”l'”'.!f e (wunidhn F'F'I'J'l'i'l']'!i-l'ff_'?'-'?,l'- &t 1 < 0 < a. 5how that there are umque 7y, og, and "k \
(d) o = (o) Expoventrg\ A\
o1 such that il K

(a) a= 37 - og + 01, (13) Prove the following monotonicity properties of ordinal arithmetic (in the following, a.
(6} oo < B.and . and v are ordinals):

lc) o < 8. (a) fa<3.thena+4< 84+ 19.
4 1 ~ 3 - i £ Tl . g % L - - -1 = :_'_";- = } - 1 =3 W i LH -+ . . ~
(4) Lfl b .m ordin l!: A finite sequence (v, ---, Tn) With 9 =2 v 2 ... 2 v, is called a Cantor (b) fa < B.theny+a <~ + 8.
Normal Form of ~ if —

(¢) fa< 3 thena-v< 3-7.

- —

—- =

Prove that every ordina’ v > 0 has a unique Cantor Normal Form. (d) fa<3and~y#0, theny-a <1
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