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Distance in a vector space is measured bynormstef.tl

norm on vector space ✓ is a function

II. ☒ : ✓→ IR satisfying
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When these 3 properties are satisfied

,
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defining alley) =/ Ix-yf satisfies symmetry
and triangle inequality .

The unit -6W of a norm is B={x / 11×11<-13 .

Check this is a convex set and it is

centrally symmetric meaning ✗c-B←→ -✗ c- B
.
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. symm get
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then there is a norm whose unit

bat is K .
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11-112 is called Euclidean distance
--

and corresponds to using|. Pythagorean Theorem to
measure distance .
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"

with the p
-norm

.



volumesinddimens.br#mpphefacts about volumes .

(1) Additivity i if you dissect a shape
into pieces with disjoint interiors

,

its volume is the sum of their volumes
.

* (assuming pieces are
"

nicely shaped ")

(2) feeling : Vold (I. 5)
= i. told (5)

it sard and I> 0 ,

there
is -
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(3) Volume of core with base B

and height h is

d- • h . vole, (B) .

f. §¥ voloeiccross- section)=td
"
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Applying these :

0b¥ . Almost all the volume of a

d-dimensional Euclidean ball is near

the surface !

let B- Bda(H={ ✗ c-Rd / 11×112<-1} .
hot S={ ✗ c-B / 11×112>-1- ±d}¥=x
for some c > 0 ,

y=tx

✗C- 112Then voice) - e- c. volts) . ¥¥Éa
.

Proof . Bls = B (1-8) if ✗ 1=0 .

voters)= (1- Ee)d . wld (B)

< ⇐
Hd )d - void (B)

= e-
-

.ro/dlBl .
For example when c--5 e-

'
< 0.01

,

so 99% of the ball 's volume is within

distance % of the boundary .
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Proof . Jf ✗ c- B! #-) thenki-rd.EE
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let yi=sgn(x ;) so

yit / 1=1} and xiyi - Kil .

Then
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,
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Corollary. vote / BLED svoldlbdzlHKWBY.FM



B! (ta ) is a d-d.mil cube of site
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old ( Bildt)

B'%-) is a onion of two

congruent cones with height 1

and base Bit ' (1) .

vdd(B?lH)= 2. d- • vote,( Bit-111)
Base case :

v01
,
/ Bi (1)1=2 .

Vold / B,d( 11) = 2 . I. § . . --
• G-

= 2Nd !

Starlings d ! ~ Ed (1)d

Lectures : d ! > fed (F)d.
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Now we've got
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,
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