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Ll o be a medric on M. Ty, d(z,2) < dx.y)+ d(7,2)
7 e Hiasgle incqually proprty 1) £y, Latly,
a/(%;z)“al(y,z) S o)(%,y) (/)

Sf’wz:/w/y, Sy, 2) < A 2) 4ol (2,2) = d(z,9)+ J(2, ).
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f/‘opef‘/ﬁv, (&) Mgf/é»)_ ie/?lfflf(;s R=2 in (b) Maéfé—r/n/b %i
J(x,2) =0, we 5t

d(z:y)s d(z.2)+dly, z) = iy, z). 1y
Selling 2=y in (5) aad obserniy Huk-, Hly, ) =0, toe 3t
i) = dly,y)+ dx y) = diz,yy )
Thies, ) pad B i ply Fod
dv.2) & dlxy) s Sy, 2)
Hence d(xy)=dly, %) .
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To showo Hats d(x,y) 20, Simply reker 2o Ke proof of Hhe
previows problem, Namelk, a0y Sundkon with He propertes
(£) d(2,y)=dly,2) foral) 2, ye M
€9 2,y) s d(2,2)+ Aly,z) Soral x,y,26 M)
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Thes, 02d(2,y) and swee ay)zo by (5, i4 Bellevos
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mo}i“ oK PD'M) 6??‘ aZeA;Mﬁg,[,
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s debied by pie, )= min§ d(n,y) . L5 Le will pove Hat
P s & metric on by s/wwfhs thats p sati frex prepelties
B =), Froperkes (i)~ (i) av obwtis. To prove (Vy, mete
thed- min {dlzy), 1f < 4 I |
mf'f?{a)(ﬁ,y),/f < 4a+1. (1) :
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minf dz,y) 1} < d(z2)+ 4
n’h'ﬁ}"d(ﬁ’,y))li s_{_.(._/!f_

Hence pPirxy) S hin 7',.-)(&,::.), l} + min ?‘o’(’j:"*) 3 ’{g,ﬁ
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lo cf%&é)/ﬁsé pmpo/"%)/ (z-'V) Sor d, g Mejﬁ rote 7&«15

max | F@)-a6)] < . ‘

< mox /f(%)'—S(i)f + max /3(¢)'j(f)}.
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Hots h @ aad Pe C#5) sl ) s V) Hen
gt < 5, Y&
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10, Lk Ay hn be bowaded sabs in (md) Thes for
M.MJSSDMZE/}?MJ/'E(O) SM‘#WJL

A, Cf)(?:) L P"Zo!(z %)+ max {13

;.s.a«:n
Then Jor .;w)/.geA UA“ ge/] for svonze(]e{/ 17
and J(j,%)SA(J,ZJ)JrA( %)<t Z_fo)(z %)<l
Thus, Ac b.(%), whid, means Fhat A is bof&wa(zaﬂ
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. Suppose Ac b () Sor some ze /] and re(oeo)
This means thats bor any a,be A, dlab)s J(a,2)+N6:%)

SOHr= A, This meaos St sigp {0 6)] < 21 (Dhy)
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TM ;ﬂs) Ac Z)r (Z)) wﬁ«u{ )m/O//feA Hot Al b%@i,

IZ. Lk 2 be any vedorin RT Then x =(x,,...,7%,)
ored Wl = max 12z = /jwax/ﬂf/) !/Jé/@/?- ://M/a'
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Wheve by = (0,..,),....0) s Hhe standard basts vector with
1/n He P omponerts and o0 ehryihene ke,
by drianyle neyualdy, Izl = 1| 3 2ecl, < 1xihed +..4 2] le,
FAr etk = 2 Thus N2l < h2ly, < 1%l 25 dosived.
To Show Hhat W2l < nlzly, observe Hid~

lzl, = 121+ 1% +.. .+ 2] < max |2]+ max |2 +...+max Iz,
= icﬂ IS l':n lﬂ'{;ﬂ

= Nmoax %] = nlz2l,,
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By Guuchy - Schwarz iegualty, 12l < o, D=, - 12D,
= A VI izl = Ja

15, W a,be b (%), thes da,8) < dla,2)+ A6, 2) < r+r=2r,

Thus  sup dl.b) < 25, 1ohid mesrrs Hhot diom b (%) < A
a,6€ Pp(%)

To sec that diam By(2) < 20 can happen, suppese ds
Jiscrek. Then B,0)= 12} and ddiam B (2) =0< 21,
14, Suppose diamA< T, leb ael be any clemente in A,
Thea, Jor any {6/) a,4) < Sup dl2.6) = dia,, A< T
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