(Worksheet)
@ d(a,b) =1ifa # b and d(a,b) =0ifa=0b

| dlap)>0 € atb.
it = dla) =1 bydefiniton of d

= d(ab) >0

Tfa=b, then dlb)=0.
This 1S Hrue b‘ﬂ definition of-d.

2.4k = dlba)
Tf a=b, then dm\\OB:l“O\UVM),
If a=by, then ddb)=0=dlha.

5. dinb) = alac) +dlc,b)

Tf o#b, then dlap)=], 5o we heed
dd)+dlpO to  quad | or Z,1€
dla, O+ dlpic) #0.

- ————

Proof loy confradicions Assime Hhis
IS noEYHue, e e

0,0+ dlbc) =0 and work 4o
Contradict o previoks  assumption,




dl,0) +dlbc)=0
= da,0=0 and dlbc)=0 since

O\LO\lQ\ | O‘UD(C) 20

=2 4=C oud b=cC
= d=b —> «— we asswmned A #£b

Therefore, d (g0 +dlbc) #O

= d0,0+dlne) z |
— dlaO)rdlbe)> dlab)

Tf a=b, then dlab)=0.

da), dicib) 20 by definition of d
= dl+ dlgb) =0
= 4(4,) %d(C,D 2 dla,b)



Therefore, d is oo metric on IR.
d iS the discrete metric on K.




@ d(a,b) = |a? — 12| 'F&\\S COﬂlerlOﬂ I
A b = d(db)> 0

Cownterexample: a=1  b=-

l# -\ bk (|,-1)= {ml—t-nzl
==
=0

Therefore, d 1S not a metric
onwr. 7/



@ d((l., b) — |(L3 _ b3|

| dlap)>0 if a#b .
0 Fb = >+ sine +=¥ i WlﬁQLﬁ\/@

= 0>-b" 20
= (>-P|# 0
= [p2-L?| >0
= dl)> O
dlllp=0 ¥ a=b

&’:b = &3:E3

== &3_[05:6
= |a>-b?[=0

= d(d|b)=0



2. 40 =dlbad
d(a(b): [as,ba\

= [- (-1
= | b~
:O\Uo‘au)

5. dlab) e dlac) +dlcb)
dlap) = a®-b?|

=0 +0-bl
= |02 -2 +CP-b?|
£[pr-c2l+le-b| triargle inecbv\qh'@ n IR
= dlac) +dlcb)
Therefore, d is L meknc on IR



@ d(a,b) = max(a, b) ’F&\\S Cor\d\hon l
d0>0 if a+#b

CO&N@I@X&W\Q\Q OL':—'Z_) b—;—S
-27-5 bk d(-2-5)=mxl-2-5)
=7
<0

Thorefore, dis ot s meHC
on IR,

@(l(a.b)=111:1X(\(l|-|1)|) 'F&l\g COM\‘HOH l
dlab)=0 if a=pH

Coustterexample : 0= b="7
ACTH ™) = maxel 11, 170)
=max (7,7)
=7
70

Therefore, d is not a metric K.



d(a,b) = max(|z; — x|, [y1 — ya|)
[ o\to\l\oVO e
ﬂ_?ﬁb (,Xn \d\\ + LXZ\%D

= X F Xz OF Y#Y,
= - F0 of Y-y, #0
= =%l #0 o 1YY, [#0
= =kl 70 or Y-yl >0
= max (el lyey.1) >0
= d(a,b) >0

0=b = (XnY)=Uuy,)
= Y =Y, and Y=Y,
= X;=%=0 &hd y-Y,=O
= ¥ -¥2|=0 and 1y-y,[=0



= mox (=) Yy, =0
= dlab)=0

7. dlab=dlba)
d(alb\— Max ( =Xz, 1Yi-Y. )

';m[ky( l-’(Xr’XzH) I-*Uj(ﬂz)\)
=max ([xa=xil, (y,~yil)
= dlb,o)

5 dlab)zdlardlch)  €=(x4s)
dap)= max [ ¢ -xal, 1Y-Y.l)

= maxel Iqr0-Xa|, 1Y, +0=-Yal)
= Mo (1~ Xs#ha-Xa | M,"lﬂﬁgg—%ﬂ)
£ Mt [ 1=+ Dokl | Y-y [+ 1Yy, D
TraNgle Trequality in R,



£ Mo (%=l 1gi-Ys D Hmasc ksl ly 2y )

= dlao)* d(c, b)

Therefore, d s a metric on R?
d is the' wsimum metric on 1R? il




d(a,b) = (x1 — 22)* +
. dla Wo mh@n ato
d.d l\o) O when o= b\/

2 dla,  B=dlb) /
£0uUlS COV\d\Jr\o\(\ 3 Jrrla\r\@\e

Y\Qﬁb\)\{k \M
Counter@ymple :

p=(1,0)  b=012)  c=(10,2)

A= (1=1)+ (10-3)°
= (10)5+ ()°
= 00+ 49
= |44



Al +d(c )
=(1-10)*+(10-2) + (10-1V + (2-3)?
= (D= (D2 (N (D
= [+t rQ\+|
= o+
= 147
dl0o) =141 > 14T7=d () +d(C,b)
\/mhgif%r@, d iS ot a mekic on



d(a,b) = ¢/(x1 — z2)3 + (y1 — y2)?

fadls  condition |
Counterexample: k= (0,0
=00
dlab) = 2[ (0 -0+ (0-1V
= 2/(-1Y’
=-| 20




9. (X,d) where X = R* and d(a,b) = /(1 y2)? if a and b lie on the

same line through the origin and d(a,b) = /(1) + (y1)? + \/(z2)? + (y2)? otherwise

IS oo mekHic on R*




wn-1 s condition |
Conteraxample: g= (1,2
dla,w)=1+#0

Therefore, d is ot . metric on I



Ohe last Hﬂi\ﬂg:
ua-x¢ﬂeﬁl

Tr\'anﬁlg Trnequality Yl 2| +y]

Reverse Triagle Tneqyual Hﬂj

[ =yl 1= eyl
note: His implies |1yl = ey
PKchﬁ'Q@MESe'Trmnam,Imgﬂmxmwz
lv|=ly+ol

=l%/5+v\

< lu-yl+ y by Trangle Ttneg,
== Ixl=lyl = -yl
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