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Chapter 0

FAMOUS THEOREMS

CAU CHY-SCHWARZ InequalitY

(ax * by)' < (az + b2)(x' + Y'), d,b,x,Y € R

(ax * by 1- cz)2 < (o' + bz + c2)(x2 + y' + z')i a,b,c'x'y'z € IR'

(i",',)'= €'t)E 
*?),o,,'Xi € IR' ietn

\4 I\l=I

{ *t r@ + b)2 
; a,b elR;x,y e (0, oo)

x y x+y
ez 6z cz (a* b * c)2_ + _ + _ > __-:_____:_ _i a, b,c € IR; x, y,z e (0,a)
x y z x+y+z

a b c (a+b+c)z
- + - + - > -------7----:---i a, D, c' x'y' z e (0' *)
x y z ax+by+cz

4*4+...+ atr ,(at* az*,"'*,2)2;at 
€ R; xi) 0;t eT-n

xt xz xn x1 I x2 * "'i'"
a b c 3..

-+ 

" +-: . >i;(V)a,b,ce(0,oo)
b*c c*a a+b z

abc3
+ 

-+ 

---: . 2 ----=; a,b,c e (0, m;; n € N*
b*nc'c+na a+nb n+r

MINKOWSKI's InequalitY

CTETCTW < 
^1.' 

* f + {"' + n'
+JY'z+az+{7+"@= .lxz+a2

stF+Y'+7+^lo'+b2+c2
a2, + al + ...+ a2"

xiiei€lR'; ie1,n;n€N*
r11

(I,",* r,',) = (ir",r,)'., (i'r,'')'
\L=I

P > I;xi,li €R'; i € 1'n;n € N*

H0tDfn s InequalitY

e3 6z c3 (a* b l- c)3

-+-+-> 
.. - -'.',a,b,c,x,Y,ze(0,*)

x y z 3(x+Y*z)'

a4b4c
-+-+-xyi

an bn cn (a

-+--p-; 
t

x y z-3n-t
a"n bn (,

--1- -; 
J

x Y -Zn'
x3y3z
- 

-J' '- -)_ -a2' b2' c

x4y4z
- 

.L'- -L-
a3' b3' c

Xn+l yn+7 Zn+I

-r'- 

J--,
an'bntcn

(I'')(I,')(;
(I'')(t,'xi

n
s

/l*itl <
t=r

L
-+.p

(1 + ar)(1

(1 +ar)(1 +a)(
(1 + a,)(1 + ar)(l +

[,t+x;)>(
i=1

(a1* t

(a1* b)(o2-
(at+br)(az*b)...

(a1*br*c1)(r
(a1* b, * c1)(a2 * t

>(?

6



a4 b4 c4 h-lb*da
7*, + z >fiTy +6;a'b'c'x'!'Z€ (o'oo)

en bn cn (a+b+c\n
;* y *;'- 3".-*+yT^;a'b'c'x'!'z e (o'oo);n e

&n bn (a* b\n
T * y > -:----:-; a,b,x,y e (0,*); n > Z;n e

x3 y3 23 (x*v+z\3__L-__'_> ,u l,z,a,b,c€ (0,_)a2'b2,c2=(q+b+cy,*,,
x4 y4 24 (x-lv+z\a_r:_r __> ,uT,Z,a.,b,ce(0,*)
q3' bz, c3= (a+b+cy,^,-

xn+L yn+1' zn+7 k*v+z)n+L

-.L

an ' bn'cn= (a.+b+clI,^,

(I,') (I,t) (I,r) = (I o,,,,,)= ; ei,bi,c; € r0,c.

(I.r) (I,t) (I,t) (,I,,r) . (t^,un,o,)', o,, u,,c,, d, e rR

grl

to,r, = (ir",r,)' (,I,'r, v)u ,r,q e (1,oo;

1. 1

p*A= lixbli € R; i € 1_,n;n C N*

L,*, ;2

N

N*

e

:I

N*

n

n

L

e

ne

nen

N;

N

);

N

r;'

n.

ty

o,b,x,y € R

*"'); a,b,c,x,y,z e R

I;€lR,tE!,n

y e (0, co)

R;x,y,z E (0,a)

y,z e (0,a)

;ai € R; xi) 0;t e 1',n

:!

ln,n,, e (0, oo)

!

pb,ce(0,-); n€N*

{r'z+c
+\'r+zr+^[*+a'+*

a! + al + ..'+ a2n

rr: llV

r',2 e (0,oo)

HLIYGENS's Inequality

(1 + ar)(1 * or) > ( + Jnrar)', or,a2 e [0, m)

(1 + ar)(1 + a)(r * as) > (t+,r[arara)',or,e2,e3 E [0,-)
(1 + ar)(1 * ar) (L * a3)(1 * an) > (t + :{ arqrara-)+, or, or,a3, an e [0, co)

fl,t * "i) 
> (t + !xrxr* a)",o,.[0,-); n e N; n ) Z

j=1

(a, + br)(az * b) > (Jaaa, +,[Arnr)'
(q + br)(a, + br)(a, * b,) > C,tarara3 a]'[n UrAr)t

(a1+ b1)@z* b). ....(an* br) > Worqr. ._.e"+W1b2. ... h)"
(a, * b1* c)(a, + b2 + c) >_ (r[ara2 + ,[brb, + ,[rrrr)'

(a, * b, * cr)(a2 + b, + c) . .... (an * bn * cr)
> GlaLar. -. a" + t urur . .- 4 + ! crc, _. -|n

1

)'

+

lp

#t:, --.-+ xtr

fr.=lr
:

',? / rL

)-(r',
f:=N"

7

7-Jt2+62+
FF+{il+a'



Generalization of g0lDnR s Inequality

fi(,t",,)'' =I(l_r",,)
w1 *w2+"'+wn=1'

CHEBYSHEVs InequalitY

((xt 3 x) A (yt 3 y2) or (x12 x2) n (yt 2 y')

I "rr, 
* xzyz r-lCr, * xz)(Yt-t Yz)

3 xz 3 x) A (yt 3 yz 3y:) or (x1 2 x22 x3) n (y' 2 yt >- y=)

xtlt * xzrz * xz4z 2lfrt * x2 * 4)(y1* yz t yz)

["

((xt3 xzS "'3 *n)n (yr 2 !22 "'2yn) or (x12 x2 2 "'2 r") n

I n(YrSYz3"'3Y")

\*rr,t xzyz+ "'+ xnln3!;frt* xz* "'+u)(1,*vzr "'*vn)

I tr,!ieR';n€N.;i€T'n

It,rr,(b)pi. (i r{")u,)(iu*,rr') = I r@t)g(b'.-*'l)P'l

1= foral'- az3"'1 anibt<bz3"'1a,
I Pi>0;i etn;n€N*; Pt]-Pz+"'+Pn=t

f, g non-decreasing

I"'r"-bXa-c)

lo'

lo'="=

a3+&P+C+
otc> |

(c+D+c)
(c-E)z(c+D-c)

d+8
ab

- 

l--
h+c' c*

f++b1 
+c++aDc(a+

(a1* \* a2* I

ttI i=t
bt,rr"" ';

tlII
{ i=t

L^=n

." 3 *n)n (Yr S !2 3 "' S Y,r) or (x12 x2

xrlr * xzlz * "'I xnyn=!(*t + xz + "'r x)(yt * lz * "'* yn)

(xt 3 x) A (yt 2 y2) or (x, > xz) tr (yz 3 yz)
)r
I "rr, 

t xzyz < 1{xt 
* x)(Yt t Yz)

1 xz 3 x) A(yt2 yz2la) or (xr> xr> x:) n (y'-r y' + y=)

1
xtlt I xzlz * xztz 3i t"r + x2 r 4)(y1r yz * ys)

(a1*b1*a2*

(I,',.r,,X)
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