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„Man muss immer generalisieren” 

(Trebuie întotdeauna să generalizăm) 
Carl Jacobi (1804 – 1851) 

 
Abstract. Success in problem solving requires effort. These are not routine exercises. 

They are problems whose solutions depend of trying something new (like approaches and 
generalization for IMO problems).This article presents some new approaches for IMO 
problems.Also we give new generalizations for two IMO problems.In every section, we give 
example of inequalities by particularization. 
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1. INTRODUCTION  

 
 

At   IMO(Canada 1995), Russia has proposed the problem: th36
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At  IMO(SUA 2001), South Korea has proposed the problem: th42
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Next we plan to give generalizations and new approaches to the problems mentioned 

above. 
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2. MAIN RESULTS 
 
 

We denote , , 1 Nn *,  Ryx kk nk ,1 , , *
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In support of its purpose, we prove two theorems: 
   

Theorem 2.1. 
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Proof .The inequality (2.1) is equivalent with the following  
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From Bernoulli’s inequality we have 
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By adding the relations (2.5) for nk ,1  we deduce 
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so theorem 2.1 is proved.                                                                                                            ■ 

www.josa.ro                                                                                                                                                   Mathematics Section  



New generalizations and new …                                                     Dumitru M. Batinetu-Giurgiu, Neculai Stanciu 27

Theorem 2.2.  
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Proof.The inequality (2.6) is equivalent with  
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From Bernoulli’s inequality we have 
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By adding the relations (2.9) for nk ,1  we deduce that  
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so theorem 2.2 is proved.                                                                                                            ■ 

 
Lemma 2.3. If , then  0,, zyx

 

  xyzzyxzyx 243333                                                   (2.10)  
 

 Proof. We have 
 

         )(333 233332233 zyxzyxzyxzyxzyxzyx  

 332333222 612633)(3 yxyzyzxyzyzxzyxyzzyzyx  

   yzyzxxyzzyxyzxyzxyzz 233323 1212612  

xyzzyx 24333  . 
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Remark 2.4. Theorem 2.1 and 2.2 are  equivalent. 
 
Theorem 2.1 Theorem 2.2 
Indeed, in (2.1) subsitute with , ky kk xy nk ,1 , and we deduce that  
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Theorem 2 Theorem 1. 

Indeed, if in (2.6) substitute with ky
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Remarks 2.5.  
 
If  we take , then by (2.1) we obtain   1p
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i.e.  J. Radon’s inequality. 
If  we take , then by (2.6) we deduce that  1p
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If we take , then by (2.11) we obtain Bergström’s inequality, which is equivalent 

with Cauchy-Buniakovski-Schwarz’s inequality(C-B-S). 
1m
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If  we take , then by (2.12) we obtain that 1m
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3. APPLICATIONS 
 
 
Theorem 3.1.  
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Proof. In  we take ,211   kkkkk ubuuauy nk ,1  , then by (2.11) we deduce that 
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Remarks 3.2.  
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If  we take and exists such that 3n 
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If  we take ,1 kk vu  nk ,1 , then by (3.3) it results 1t , so we have 
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If  we take , then by (3.4) it results that  1321 uuu
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The inequality (3.6) is the inequality (6) from  8 , and if we take 
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Proof. If  we take 
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If in (3.8) apply AM-GM inequality we obtain 
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Remarks 3.4.  
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and for we obtain that 1321 uuu
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The inequality (3.12) is inequality (6) from  8 , and if we take we obtain (1.1) , 

i.e. the problem 1 is again solved.                                                                                             ■ 
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Since yxyx 2  , it results that 
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From (2.10) we have 
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From (3.13) and (3.18) it results that  
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If  we take , then by (3.20) and we deduce that 8321  ttt

      


 




3

1 21
2

1
8k kkk

k

aaa

a
                                        (3.21) 

 
which is equivalent with (1.2), i.e. the problem 2  is solved.                                                     ■ 

 
 

FINAL REMARKS 
 
 
For the inequality (1.1) were given one  solution at [2], other solution at [5], and a 

generalization at [3, 4, 8] and recently at [10]. 
For the inequality (1.2) were given six solutions at [1], five solutions at [6] and a 

generalization at [7 and 9]. 
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