Proofs: inequality and divisibility.
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We ended The previdus lecture coith the —Fa\\cco\'n% state mentt:

Ex. Tor any real nambers o and y,

fx"sgz < Ixi=lyl-
Z{. _Sﬁi. For om‘a real Number X, ')(2'= |¢x|2.

P4 ot sﬁ;;. Case L. x20 = |x= g = XF=C .
:Case— Lad - C&Sﬁ'.}

Gse2 . X<o = [A=-x=> X=X
— o2

SEE . 6:.)-) Sv?qmse o the CoﬁlTﬁﬂa \‘x\i\‘a\.
So x| > Iyl =}I Ixllod > Ig(Ix] == x> I‘Xj[S:\r

Iyl > 199 = byl Iy1”
[x(Z> l‘d[2 — ‘)(2>2jZ chich cotbradicts the
ﬁssumv";)bn that ‘X?'S\az'.
8‘33 (&) VX\S\‘jl then the same anaumen‘{' as above

shws X<y, B

Ex. hor any real numbers % ond 4,
X+ Y > 2 lxyl -

PR Let’s ‘bfg to reconstruck the l‘necima[ﬁbé b«a %on‘n%lfba\ckcoarﬁ\\.

COamfnq His does NoT a\lcoqgs Qork .
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Hooray | this is truel

8o nocd qou an conbe the pawt:

Tor oy real number 2, Z20 = (I‘Xl~|‘30lzo
= Iy =2 iy > o
= XFY® > 2 Ixy|

as o =ox" =
o migft need a ”Lma o twls” to Prove an eqmld:\a.
Ex . For ang real numbers 4,2,

XYt z® 2 XY+ KZAYZ -

PE . Sokbion 1. Leb’/s vieww the ahde -Bu'na as a ‘anchion of x .

‘Xz— ("3-1-2) X + (‘-da-u.z?‘_téz) 2 o <=

2 2 2
X = (g+2) %+ 32 -(‘d TR ZZ)+ (Y5z=Yz) >0 <=
X — %_;__Z =3 Ua+3z:—glaz I
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and  (Y-2)"> 0 .
Solition 2. By the. previous cxamPle.:

"X?'+ ‘d?— _>_ 2 ‘X‘d = 2 (‘)(2:|- f—rzz) Z 2 (‘X*a-'-‘xz-ﬁaz)
<X2-_t_ Z?-Z— 2XZ (L‘a aAJ(h%
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4Tz 2 29z = G2 ayrxzyz.
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Ex. Prove that the function -@CX}:J«X—\-L . owhee X >-2 13

I‘nCYEO\SI'nS.
P2 . e need to prove For any X422
X<y = toy<Fay).
e. X<y = a2 <Jyrz -
Sufpose. o Fhe conbrar] Thet Jocz £ (Y12 -
So 2 >[gt2 . Therefore 53 the First ?-xamPle,

Q'_X—Tz)z>( 'd«rz)z (nobice that JXTZ,H:L are.
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= %2 > Y2 =% x>Y cheh crbwdicds
The assWTJabn that x<y. ®
Ex. For inteders X ad g,

xg s odd «= % ond Y are odd .
Cloock ok my notes Jor the previous lecture



