OO0 ITACOO No.3

40 24000
oooooogr

0| |000000000000,0000 2= (z1,...,2x) 0000 |jaf| = y/22+ - +22 00

000000.20 z,yeRY 0000 d(z,y):=|lz—y/|0000.

00 23. (5pt.) 00 d: RV xRN - [0,00)0000000000000. 2,9,z R¥YO0D0DOO,
(D) d(z,y) =0 z=y, (2)00000d(z,y) =d(y,z), () (00000) d(z,y) <d(z,2)+d(z,1y).

000000 ()00 (3)00000000d00000000000. 00000 RYNO00000
go,00,00000000000b00000O00bOO0. 0boboobOOoboooonn.

0001 XODOOOOOOO.

e XO0ODODOOOOOOODDOOOOOOO0D000,0000 (4-):X—ROO0110 (1)0
0 (40O00o0o0oooo,(,)000000.0 (X,(,-)0000000000000.

e XIODOODODODODOODOODOOODOOOOODO,0000 |-|: X —[0,00)000 120 (1)
00 (3000000000, ||-|0000000.0(X,|-|)000000oooon.

e 000D0d: XxX —[0,00)000230 (1)00 (3)000000000,d0000000
0.0 (X,d)00000000.

000000000000000000000000.0000000000000000,00 X
000000000D000D0000D0.

000000000000 12000000, |jz|=+/(s,2)000000000000000,00
00000000 d(z,y)=|z—-y|000000000000000. 000OOOOO.

000000000 =000000=0000.

00 24 (0 5pt.) RxROOOOOO d00000000000000000. z,yeROOD.
(1) d(z,y) =z —y.

(2) d(z,y) =2 + ¢

(3) d(@,y) =2 = y?|.

(4) d(z,y) = |2° = y°].

(5) d(z,y) =If(z) - f(y), frR—-ROODO00O0.

000000000 RNOOOOOOOOOOOO.RNOO00O0O0O0O0O0O0O0O0O0O0O0OoOoooan
0.(X,d)00000000. 0000002 N—=X0OOOODOO.

00 0.2 XOOO {z,}nen000O00O0OOODODOOOO.

e {z,}nen000000000,002€ X000 100000000000, lim d(z,,z) =0,

00000000 e>00000,00 NeNOOOOO,00nreNONOOODODOD
d(z,,z)<e0OOOOOOOOOO.
e {22}nen 00000000000, lim d@m,2,) =0,00000000e>00000,

m,n— oo

OO0 NeNOOOOO,O0OmneNO NOODOOOOO d(zm,z,) <eO0OO0OOOOOO
ooo.

*website: http://www.ma.noda.tus.ac.jp/u/rto/m2a/m2a.html



e {z,}nen 000000000, 000042, | neNyCXO0O0ODOOO,0000000
M>00000 00000,d(z,,2)<MO000OneNOOOOOOOOOOO.

00 25. (5pt.) (X,d)00000, {z,}ney0 XO0OOOOO. 000000000000,
(1) {zn}nen 000000,

(2) 0000 2 X0000,00M>000000d(z,,2)<MO000nreNODOODOOD.
00 26. (O 5pt.) 0000 (X,d) 000 {z, ey 00000000,

(1) 00 {#n}nen 0000 = 00 {z,}ney 000000. 0000000000000.0

(2) 00 {#n}nen 000000 = 00 {2p}lnen 0000,

D00 {za}nen 00 20000000, lim z, =200 2, »2000. 000000000,0
000000000000000000000. 0000000000000000000000,
0D000000000.0000000000,0000000000000

00 0.3 0000 (X,d0000000000000D00000, (X,d)0000oooooot.
00 27. (5pt.) 0000 [0,1)0000 d(z,y)=|z—y000000000000.

00 28. (5pt.) 000 [0,1)0000 d(z,y)=|r—y»00000000000.

00 29. (5pt.) 000000 QUOOO d(z,y)=|z—y000000000000.

00 30. (O 5pt.) (X1,d1), (Xo,ds) 00000000. 0000 X, x X 00 20 « = (a1, 20),
y=(y1,92) 0000 d(w,y) := \/di(z1,91)2 + da(72,92)2 0000. 00000 OO0O.

(1) (X1 x X,,d)00000000.

(2) (X,d)000000 & (X1,d1), (X2,d,) 000000000

00040 (X,d)000000000,0000YCcX00000d000000000000
(Y,dy) DODDD0D0000 dy(z,y) :=d(z,y),z,ycYD. 0OOODODODOOOOOO.

00 31. (10pt.) (X,d)0000000,YD0 XO0OOO00O0O0O000. 00000000.
() YOOOoooo.
(2) 00 YODO {yntnen 0, X 00 200000000,zeyY 000

gbooobooooooobooon.

OO0 05 0000000D0C0O0O0OD0O0O HilbertIO,000000000 BanachOOODODO.

0000000000000000000000000,000000000000¢00000.
1<p<oo00,00£000 |-[,: £ —[0,00)000000:

o0 o0 1/p
lhi={z:NoR|Y |eaff <o}, |z, := (Z Isvnp>
n=1

n=1

00 32. (5pt.) p>1000,a€R 2y e f0000,20000 24y, az: N — RO
(T +Y)n = Tn + Yn, (az,) :=az, 00000000, 24+y, cx e, 000000000000 &
00000000000, (Hint: o,€ROOOD0 |a+ 8P <20 '(jaf? +|8)D000D. )

t0000000 X00O0O00OO00 X0000000000000000000000000000000000000.
lycxDooooooooooooo.




00 33. (10pt.) p=1000, (4,]|-,)000000000000000O00-,00000
00000,000000000.

00 34. (5pt.) p>1000,¢:=p/(p—1)0000p ' +¢'=100000. 0000000
,>00000000000000000000 (YoungdOODO):

D q
aﬁéa—+ﬁ—.
p q

00 35. (5pt.) p>1000,¢:=p/(p—1)000. 0000z, yel000000000
00000000000 HSder 0000D0:

9]
Z InYn

n=1

< llzllpllyllq-

00 36. ((1):5pt, (2):10pt.) p>1000,0000.
(1) 00000 |z+yl, < |z, +|yl,0000000000% (Hint: Holder 000 00000).

2) (2, -],)0000000000000000.

00 37. (5pt.) o,y € 2000000 (2,y) ==Y any, J00D0HSder 000000000
n=1

0000000000000.0000 (,)00000000,000 |lz):=+/(2)000.

O@O000p=cod000000O0O0O:
R ={x:N->R|sup|z,| < o}, [z]s :=sup|z,l.
neN neN

00 38. (10pt.) 0000,

(1) 400000000000000,00000000320000.
2) ||l D000D0ODDODO.

3) (¢, -l)0D00D0DOO.

goooooooooo.

g 06 1<p<ocoUUOd.0OOoooooobO.
(1) (45, - 1l,) 0 BanachO OO OO.

(2) 00 p=200,000 (£2,]]2) 00 Hilbert 000ODO.

00 39. (0 5pt.) 1<p<qg<ooOO0.
(1) £ c/i000.0000000000000000.
(2) 0 ¢A0000000000,0000

00000000000000000000000000.RYNO000000000000000
oooooOoobo 1so.oboboooobooboooboobooooo,ocobooocoooobo.

00 40. (10pt.) 1<p<ocoO0O0D. A4 0000000O0,00000000000000000.

$00D0 Minkowski DO DOODODO.



