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Michael Rozenberg's Inequality in Two
Variables

Problem
prove that, if z,y > 0, and z +y =2, then
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» An Inequality for Grade 8 (https.://www.cut-the-knot.org/arithmetic/algebra/Aninequality.shtml)
(1—:61.1—352. 1—xn>1>
1+x; 14z 14z, 3
» An Inequality with Constraint (https.//www.cut-the-knot.org/arithmetic/algebra/Constraintinequality.shtml)

((z+1)(y+1)(z+1) > dzyz)
» An Inequality with Constraints Il (https://www.cut-the-knot.org/arithmetic/algebra/ConstraintInequality2.shtml)

ahet ——2 —pyZsg_242
ab+bc+ca_p q_q q

» An Inequality with Constraint V (https://www.cut-the-knot.org/arithmetic/algebra/Constraintinequality5.shtmi)

n 1
(Hwi/ "< 7)
k=1 n

» An Inequality with Constraint VI (https://www.cut-the-knot.org/arithmetic/algebra/ConstraintInequality6.shtml)

(H 1+, >H1—xk)

k=1 Tk
» An Inequality with Constraint X| (https://www.cut-the-knot.org/arithmetic/algebra/Constraintinequality11.shtml)
(vVBba+4++Bb+4++5c+4>7)
« Monthly Problem 11199 (https://www.cut-the-knot.org/arithmetic/algebra/MonthlyProblem11199.shtml)

(Aolel,_ )
a b c 1 + 48abc

» Problem 11804 from the AMM (https://www.cut-the-knot.org/arithmetic/algebra/AMM_11804.shtml)
(10|z% + 9y + 23 — 1| <9|2® + 5 + 25 — 1))

« Sladjan Stankovik's Inequality With Constraint (https://www.cut-the-knot.org/arithmetic/algebra/Stankovnik.shtml)

27

(abc + bed + cda + dab — abed < 1_6>

« Sladjan Stankovik's Inequality With Constraint Il (https.//www.cut-the-
knot.org/arithmetic/algebra/Stankovik2.shtml) (a* 4+ b* + ¢* + d? + 4abcd > 8)

» An Inequality with Constraint V (https://www.cut-the-knot.org/arithmetic/algebra/ConstraintInequality5.shtmi)

i)

» An Inequality with Constraint VI (https://www.cut-the-knot.org/arithmetic/algebra/Constraintinequality6.shtmi)
n n
1 —
[ =1
kel T 1-— Ly
« An Inequality with Constraint XII (https.//www.cut-the-knot.org/arithmetic/algebra/Constraintinequality 12.shtml)
(abed > ab + be + ed + da + ac + bd — 5)

» An Inequality with Constraint Xl (https://www.cut-the-knot.org/arithmetic/algebra/Constraintinequality 13.shtml)
((3a — be)(3b — ca)(3c — ab) < 8a’b?c?)
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 Inequalities with Constraint XV and XVI (https://www.cut-the-

2 2 2

a b 3

knot.org/arithmetic/algebra/Constraintinequality15.shtml) + + > — | and
VEE+4d 2 +4 Var+4 o D

a’ b? c? 3
+ + > =
Vit+4d A +4 yat+4 D
» An Inequality with Constraint XVII (https://www.cut-the-knot.org/arithmetic/algebra/Constraintinequality17.shtml)
(a®+ b+ >0)
* An Inequality with Constraint in Four Variables (https.//www.cut-the-
knot.org/m/Algebra/InequalityWithConstraintinFourVariables.shtml)
3 3 3 3
a b c d 1
( + + + > —>
b+c c¢c+d d+a a+bdb 8
« An Inequality with Constraint in Four Variables Il (https://www.cut-the-
knot.org/arithmetic/algebra/ConstraintinequalitylnFourVariables.shtml) (a® + b* + ¢® + d® + 6abed > 10)

« An Inequality with Constraint in Four Variables Il (https.//www.cut-the-
knot.org/arithmetic/algebra/ConstraintinequalityinFourVariables3.shtml)

15 9
abed + >
2(ab+ ac+ ad + be + bd + cd) a2 + b2+ ¢+ d>
» An Inequality with Constraint in Four Variables IV (https://www.cut-the-
knot.org/arithmetic/algebra/ConstraintinequalitylnFourVariables4.shtmi)

(27 + 3(abe + bed + cda + dab) > > " a® + 54\/abcd>

cycl
» Inequality with Constraint from Dan Sitaru's Math Phenomenon (https:.//www.cut-the-
knot.org/arithmetic/algebra/SitaruMathPhenomenon.shtml)

2 2
(b+2a+20>2§ j% >b—|—2c+20>
a

* An Inequality with a Parameter and a Constraint (https://www.cut-the-

cycl

A+1
knot.org/m/Algebra/InequalityWithParameterAndConstraint.shtmi) (a4 + b + ¢ + Xabe < 2L7>

» Cyclic Inequality with Square Roots And Absolute Values (https://www.cut-the-
knot.org/m/Algebra/CyclicinequalityWithSquareRootsAndAbsolute Values.shtml)

(Hl (¢m+ 2%@_ 1|) > 6_\1/61_[ <ﬁ+ %))

cycl

* From Six Variables to Four - It's All the Same (https://www.cut-the-knot.org/m/Algebra/FromSixToFour.shtmi)
5
<§ <a?+ b+ +d? §5>
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Michael Rozenberg's Inequality in Three Variables with Constraints (https:.//www.cut-the-
knot.org/m/Algebra/MRozenberglnequalityWithConstraints.shtml)

<4§:ab(a2 +b?) > Za4 + 5Za2b2 + 2acha>
cycl cycl cycl cycl

Michael Rozenberg's Inequality in Two Variables (\/.’EQ + 3+ \/y2 +3+ \/:vy +3 > 6)

Dan Sitaru's Cyclic Inequality in Three Variables Il (https://www.cut-the-
knot.org/arithmetic/algebra/DanSitaruCyclicinequality2.shtmi)

1 1 9
E 1+ — > 3
( +a2+(a+1)2_1272(ab+bc+ca)+ )

cycl

Dan Sitaru's Cyclic Inequality in Three Variables IV (https://www.cut-the-

_ . . , (z+y)z
knot.org/arithmetic/algebra/DanSitaruCycliclnequality4.shtmi) Z <2
eyl \/4332 + zy + 4y

Dan Sitaru's Cyclic Inequality in Three Variables VI (https.//www.cut-the-

knot.org/arithmetic/algebra/DanSitaruCycliclnequality6.shtmi) (Z [\/ a(a + 2b) + \/ b(b+ 2a) ] < 6\/§>
cycl
An Inequality with Arbitrary Roots (https://www.cut-the-knot.org/m/Algebra/lnequalityWithArbitraryRoots.shtml)

(Z(\r/a+c/a+\r/a—\"/a) <18)

cycl
Inequality 101 from the Cyclic Inequalities Marathon (https://www.cut-the-knot.org/m/Algebra/Marathon101.shtmi)

c° 1
(Z (a+1)(b+1) = M)

cycl

Sladjan Stankovik's Inequality With Constraint Il (https://www.cut-the-
knot.org/arithmetic/algebra/Stankovik2.shtml) (a* 4 b* + ¢* + d? + 4abcd > 8)
An Inequality with Constraint in Four Variables (https://www.cut-the-
knot.org/m/Algebra/lnequalityWithConstraintinFourVariables.shtmi)

a’ b e d? S 1
<b+c * c+d * d+a T a+b 8)
An Inequality with Constraint in Four Variables IV (https://www.cut-the-
knot.org/arithmetic/algebra/ConstraintinequalitylnFourVariables4.shtml)

(27 + 3(abc + bed + cda + dab) > Z a® + 54\/M>

cycl
Cyclic Inequality with Square Roots And Absolute Values (https://www.cut-the-
knot.org/m/Algebra/CyclicinequalityWithSquareRootsAndAbsolute Values.shtml)
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(I (Ve ghgma) > 22 T (v )

From Six Variables to Four - It's All the Same (https.//www.cut-the-knot.org/m/Algebra/FromSix ToFour.shtml)
5

<§ <a’+ b+ +d? <5>

Michael Rozenberg's Inequality in Two Variables (\/ar:2 + 3+ \/yz +3+ \/xy +3>6)

Dan Sitaru's Cyclic Inequality in Three Variables Il (https://www.cut-the-
knot.org/arithmetic/algebra/DanSitaruCyclicinequality2.shtmi)

3y 1+ 1> ) +3
a2 (a+1)2 12 —2(ab+ bc + ca)

cycl

Dorin Marghidanu's Two-Sided Inequality (https://www.cut-the-knot.org/m/Algebra/TwoSidedMarghidanu.shtml)
(64(a + be) (b + ca)(c + ab) < 8(1 —a®)(1 - b*)(1 — ) < (1 +a)’(1 +b)*(1 + ?))
Problem 6 from Dan Sitaru's Algebraic Phenomenon (https://www.cut-the-
knot.org/arithmetic/algebra/AlgebraicPhenomenon6.shtmi) (x \/ y+1+y/z+1+2zy/2+1<2/3)
A Warmup Inequality from Vasile Cirtoaje (https.//www.cut-the-
knot.org/m/Algebra/WarmupFromVasileCirtoaje.shtmi) (a*b* + b'c* + c'a? < 3)
An Extension of the AM-GM Inequality (https:.//www.cut-the-knot.org/arithmetic/algebra/AM-GMExtension.shtmi)
(%‘1%‘2 + XT3 + T3xTy + ...+ TgoT1go < i)

o An Extension of the AM-GM Inequality: A second look (https.://www.cut-the-knot.org/proofs/AM-

. 2
GMExtensionSecondLook.shtmi) (?E1$2 +xox3 +x3T4 + ...+ xp 1T, < %)

9
Distance Inequality (https.//www.cut-the-knot.org/m/Algebra/Distancelnequality.shtml) (a2 + b2 + 2 < 5)

Kunihiko Chikaya's Inequality with a Constraint (https://www.cut-the-
knot.org/m/Algebra/KunnyWithConstraint.shtm) (4a3 + 9b% + 36¢% > 1) An Inequality with Five Variables,
Only Three Cyclic (https://www.cut-the-knot.org/m/Algebra/FiveVariablesThreeCyclic.shtml)

(<a+ %)4+ <a+ %>4+ (a+ 94 > 3(a+3b)4)

Second Pair of Twin Inequalities: Twin 1 (https://www.cut-the-knot.org/m/Algebra/twin21.shtml)

il )

Second Pair of Twin Inequalities: Twin 2 (https.//www.cut-the-knot.org/m/Algebra/twin22.shtmi)

(ﬁ (aii+1> > (n+1)">
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» Cyclic Inequality In Three Variables from the 2018 Romanian Olympiad, Grade 9 (https.//www.cut-the-

a—1 b—1 -1
knot.org/m/Algebra/CyclicinequalityFrom9GradeRomanianOlympiad.shtml) ( b1 + et 1 + P} > 0>

« Dan Sitaru's Cyclic Inequality in Three Variables IX (https://www.cut-the-
knot.org/arithmetic/algebra/DanSitaruCyclicinequality9.shtmi)

z + y3

Z\/(m+y+1)(y+z+1) <6+) ——

z? + y?
cycl cycl

» Vasile Cirtoaje's Cyclic Inequality with Three Variables (https.//www.cut-the-

knot.org/m/Algebra/CyclicCirtoaje.shtml) d + b + c > 2 ) Leo Giugiuc and Vasile
b+c c+a a+b

Cirtoaje's Cyclic Inequality (https://www.cut-the-knot.org/m/Algebra/CyclicGiugiucCirtoaje.shtml)
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