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Problem 1. Verilen ordinal iglemler siirekli midir? Kisaca
aciklaymn.

(a) & @t
(b) &= (w+&)®
Coziim. (a) Sireklidir ¢iinki
e verilen iglem, (n — w") o (£ — w + &) bilegkesidir;
e bilegenlerden her biri siireklidir (¢iinkii normaldir).
(b) Siirekli degildir ¢iinkii artandir ama (6rnegin)

sup (w 4 €)® = sup(w?)® = w® < W = (w 4+ W®)*.

E<ww r<<w

Problem 2. k ve n dogal sayis1 icin (w +n)* kuvvetinin Can-
tor normal bi¢imini bulun.



Coziim. (w+n)’ =1, (w+n) = w +n,

(wWH+nP=(w+n) - w+(w+n) -n=w?+w-n+n,

(wW+n)P=(w+w-n+n) w+ (W +w-n+n)-n

—wlt+w n+w-n+n,

ve genelde [ (w +n)f =wF + w1t -n+ -+ w-n+n

Problem 3. Asagidaki kanitin tiim yanhs adimlarini gosterin.

Ik olarak

0-(B+7)=0
=0+0
=0-4+0-7.
Ayrica eger
o (B+r)=a-fray

ise, 0 zaman

o - (BAy)=a-(B+7)+(B+7)
=(a-B+a-v)+(B+)
=(a-B+0)+(a-v+7)
=O/~ﬁ+o/~”y.

Son olarak « limit oldugunda

VE(E<a= & (B+7)=¢-B+E7)

ise, o zaman

a-(B+7)=sup(¢- (B+7))

(<a



=sup(§-B+E-7)

(<a

= sup(& - B) +sup(& - 7)
{<a {<a
=a-f+a-.
Boylece her a, 3, ve v icin
a-(fty)=a-B+a-.
Cozim. (5), (7), (8), (10), (12), ve (13) yanhstir.
Problem 4. Asagidaki esitligi kanitlayin.
a-(f+y)=a-ft+a-y

Coziim. Ik olarak

a-(B+0)=a-p [tanim]
=a-6+0 [tanim]
=a-f+a-0. [tanim|

Ayrica a- (B +7) = a -+ a7 ise, 0 zaman

a-(B+7)=a-(B+7) [tanun]
—a-(B+7)+a [tanim]|
=(a-B+a-7)+a [varsayim)|
=a-B+(a-y+a) [birlegmelilik|
=a-B+a-v. [tanim]|

Son olarak v limit oldugunda

VE((<r=a B+ =a - B+a)



ise, 0 zaman

a-(B+7)=a i}ig(ﬁ +¢) [tanum]
= sup(a- (6 +¢)) [normallik]
= ;;(@ Ba-g) [varsayim]
— fj B+ sup(a - €) [normallik]
—a-f+ (iq 5. [tanim)

Problem 5. Coziin.

(a) Ry ®Ne) @ N = Ry

(b) {4+ w?+n=w+w’+w
Coziim. (a) £ = w?.

(b) £ < w® ven = w.

Problem 6. Asagidaki kiimelerin kardinallerini, R, veya 3,
bi¢iminde yazn.

(a) 2(2[R))
(b) sup {35, (3), (35) %, (35) =7,
Goziim. (a) 2(P(R)) ~ @(@(y(w))) ~ 22" =3,
(b) Sonsuz k igin k* = 2%, dolayisiyla verilen kiime
{357367377:87 s }

olur ve supremumu 3, olur.



