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Chapter 0
FAMOUS THEOREMS

CAUCHY-SCHWARZ Inequality
(ax + by)? < (@ + b*)(x* + y2); a,b,x,y €R

(ax + by + c2)? < (a* + b* + c)(x2+y*+2z%); a,bc,xyzER
2 n

n n
(Z am) < <z aiz) (Z xf) ca,x; ERIELN

l:lz - =1 21=1
b
L Col)
% y x+y
a? b2 ¢ (a+b+c)?
4t —t—>———sa a,b,c € R;x,y,z € (0,0)
X Yeswsralz Xy 42z
a c (a+b+c)?

b
—t-=
x y z ax+by+cz

b ER;x,y € (0,0)

sa,b,c,x,y,z € (0,0)

2 2 2
& a a;+a;+-+a
_1_|__2.|_...+__2(1 2 n),lERxl>0L€1TL
X1 Xy Xy X+ xy + +xn
a b ¢
+ 4+ > Y)a,b,c € (0,0
b+c c+a a+b 2() ( )

a N b - (o -
b+nc c+na a+nb n+1

ca,b,c € (0,0); n €N

MINKOWSKTI’s Inequality
(x+a)2+(y+b)zs\/?+y2+\faz+b2
\/G+y+z)2+(a+b+c)2sx/?z+a2+\/y7+b2+m
\/(x+a)2+(y+b)2+(z+c)2s\/§2+y2+z2+m
JOo +a)? + (e +a3)% +- -+(xn+an)2<\/;§+x§+-~-+x%+\jg+a§+m+a%
xl,aLER161n nEN*

(lei + w) (le |p> (Zw)

p>1xl,yl€IRLElnn€N*

HOLDER’s Inequality

ad bd B - (a+b+c) " 2 1
L Wil . LI LN O o
x y z 3(x+y+z)’a' s gt '



+b +c4 (a+b+c)* P E )
v e YNy 0
y 9(x+y+z)a e

g% pepiu ogm (a+b+c)”
>

3" 2(x+y+2z)’

a”+b“> (a+b)"

X 3. 2% 2(x+ y)’

;a,b,c,x,y,z€ (0,0);n€N;n>2

;a,b,x,y €(0,0); n=>2:neN

= (x-f—y+z)3
g‘z""‘gz— mlxylzla!blce(oloo)
FH oy (x+y+2)*
§+b_3+ >m,xy,z,a.b,ce(0,oo)
xn+1 n+1 Zn+1 x+v+z n+1
EAR >( y+2) ;x,v,2z,a,b,c € (0,0); n €N

an bn c* ~ (a+b+o)r’

n n n n 3

(Zat3>< b?)( Cf)z(Za-b.CL) ;ag, by, c; € [0,00);n € N*
i=1 =1 i=1 i=

(Z ) (Z a;b;c; ) ;a;, by ci,d; € Ryn € N*

HUYGENS's Inequality

2
1+a)(1+ay) > (1 + ,/alaz) ;aq,ay € [0, )

3
1+a)A+a) +a3) > (1 o a1a2a3) ; a1, 0,03 € [0, )
IT+a)A+a)@+az)(1+a,) = (1 £ a1a2a3a4)4; ay,dy, az, ay € [0, )

n

H(l +x;) = (1 + %fxgx, -~-xn)n; a; € [0,0); n€ N;n > 2
i=1
2
(al + bl)(az + bz) > (w/alaz + \/ ble)

3
(a; + by)(a; + by)(as + b3) > (i/alazas i 3\/b1b2b3)
(ay + by)(ag +by) - .- (ay + by) = (Va1a2 “lp + 3 biby - bn)
(a1 + bl -+ Cl)(az =+ bz + Cz) > ( alaz + -\/blbz + 1/C1C2)
(ag+ by +c)(ay + by +cy) - o (ay + by + ¢;)

> (\/alaz et Ay S E Ti/blbz o ¢ bn + n,/C'lCz L Cn)n

n




Generalization of HOLDER's Inequality

Wy
n n n n

[(5) =51

i=1 \Jj=1 =1 \ j=1
wytwy+ o twy, =1

CHEBYSHEV’s Inequality
(1 < %) A (1 S yz)or (1 Zx) ANy 2 y2)
1
{ X1Y1 + X2Y2 2 5 (1 + 22)(y1 +¥2)

(x1_<_x2Sx3)/\(y1£y2£y3)or(x12x22x3)/\(y12y2_>_y3)

1
e 0 e S §(x1 +x, +x3)(yy + Y2 ¥3)

(0 Sxz S Sx) A Syzs---Syn)or(x12x22-~~2xn)/\(y12y22--'Zyn)
I
X1 Y1 T XY T T X =2 E(x1 12 < e X )1ty +o0t Yn)

(1 Sx) ANy 2 y,) or (X1 = x2) A (y2 £ y2)
1
X1y1 +X2y2 = 5 (%1 + x2)(y1 +¥2)

{(?ﬁ <x, Sx)ANY12y2 2 y3) or(x; =x3 2 x3) A(yy + 2 +¥3)

1
x1Y1 + XYz + X3Y3 = -3—(x1 +x, +x3)(y1 Y2 T ¥3)

(xlgxzS---an)A(y12y22---Zyn)or(x1szz---zxn)/\

A1 Sy < S0
1
X1y1 + XY2 + ot XnYn S 5051 + x4+ %)+ Y2 o+ )

x,yiE RmeNjieln
n

n n n
Z fag(bp: = (Z f(ai)Pi> (Z g(bi)Pi> = Z f(@)g(bn-i+1) Di
i=1 =1 i=1 i=1
fora; < ap <+ <dp;by by < S by
B2 0 1 elnneN;p +p++to=1

f, g non-decreasing



