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Problem 
 The chief of the tribe Chingachgook is settling a bargain with a cowboy Joe. The chief is about to turn 

over some of the Indian land to the cowboy, but only the land which Joe will be able to fence around with 
the help of four stakes and the same number of ropes tighten between each pair of stakes. The chief also 
has put forward the demand according to which the lengths of the ropes are to come to the quantities of  

 (1 - 7t), (14t + 5), (7 - 6t) and (5 - 3t) where t is a certain number.  
What is the value of t at which Joe will be able to fence the largest area and what is the size of that 
area? 
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Bretschneider’s Formula 

 

 K - Area 

 S - Semiperimeter 

 a,b,c,d – Side lengths 

 α,γ – Opposite angles 



Proof of Formula 



Maximum Area 

 We can get maximum area if the expression with – 
sign gets equal to 0. 

 So  

 

 For maximum area this quadrilateral must beCyclic 



Lemma about Cyclic 

 Lemma: If the 4 given sides satisfy the cyclic 

inequalities a<b+c+d, a cyclic quadrilateral with 

sides a,b,c,d exists.  



Proof of Lemma 
 This Lemma merely serves to let us know when the question makes geometric sense. Now, 

let ABCD be a cyclic quad with the desired side lengths, and consider it's circumcircle. Let it have 
area X. Fix the circular arcs along with the intermediate areas between the circular arcs and the 
quadrilateral. Let these arcs have perimeter P, and the intermediate area have total I. 

 Take any deformation A∗B∗C∗D∗, where the arcs and the areas are moved under translation. 
This gives a figure with perimeter P, and area I+X∗, where X∗ is the area of the 
deformed A∗B∗C∗D∗. By the initial claim, I+X∗≤I+X. Hence we are done.□ 

 Sketch Proof of Lemma: The first part follows from the triangle inequality. The second part 
follows by taking a continuous deformation of the quadrilateral, showing that opposite angles 
must equal 180∘ at some point in time. 

 



Interval of T 

 1-7t>0 

 14t+5>0 

 7-6t>0 

 5-3t>0         
 



Problem 

 

 

 

 

Let’s count the maximum meaning of K using derivative 



 

 But               so t=0   

 At this time K*K=8*4*2*4  

 K=16 

 So the maximum area is 16 



Conclusion 

 Realized a Problem 

 Found a New Formula 

 Cyclic Quadrilateral has a maximum area 

 Connected formula with the problem 

 Solved it  



Thanks For Attention 

 


