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Exercise 26 (total of ten points).
If � is an ordinal, then sequences
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is its Cantor Normal Form to the base
%

(CNF). Prove that the Cantor Normal Form is
unique, i.e., if both

���������
�	�	������0��5�������	�	�
�7�����
and

����8� ���	�
�	����8� �0��5�98� ���
�	�
���98� �
have the above proper-

ties, then
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for all : (6 points).

Compute the CNF to the base
%

of
%<;=+>%6; ?>@ 1

(2 points) and
%A+CB -ED % -3F�G ;

(2 points).

Exercise 27 (total of nine points).
Let � , H and I be ordinals. Prove that

(1) �KJ + �KLM&E�KJ0N9L (3 points),
(2) �KJ + H JO& D � + H G J (3 points),
(3)

D � J G L &P� J�Q L (3 points).

Exercise 28 (total of seven points).
As defined in the lecture, an ordinal number � is called an R -number if for all S �UT " � , we
have S�V " � . Clearly,

%
is an R -number.

Define the following two numbers � and H : � �XW & %
, � � N �#W & %<Y *

, � W &[Z]\�� �_^�`Pa %.b
and H �cW & %

, H � N �dW & H � ; , H W &[Z]\ H �e^�`Ea %.b
. Show that H " � (3 points). Show that� is the least R -number that is bigger than

%
(4 points). (Clearly, this implies that H is not an

R -number.)
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