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     Abstract: This paper presents other generalizations for Langley’s problem. Keywords: 
isosceles triangle, adventitious angles.MSC: 51M04 
Langley's Adventitious Angles is a puzzle in which one must infer an angle in a geometric 
diagram from other given angles. It was posed by Edward Mann Langley in The Mathematical 
Gazette in 1922. 
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     Generalizations of Langley’s problem. If ABC  is a isosceles triangle with ACAB  , )(ABE 

, )(ACF   such that uFABABF   and vACE  , then:  
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By Cosine Law in AEF :  uAFAEAFAEEF cos2222  
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By Sine Law in AEF :  
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Hence: ),(arcsin vufAEF   or ),(arcsin1800 vufAEF  , where  
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     Next: If  u  and v  are by the form 
0

0mu  , 
0

0nv  ;  8,...,2,1, nm  we will determine the 

angles   which satisfy the Langley’s generalizations from above, where  is of the form 
0

0k , 

 8,...,2,1k .  Since 
2

1800 u
u


 , yields that  060u , so   5,4,3,2,1m . 

    We will obtain the following cases: 

     1. )85,10,10(),,( 000vu  - trivial; 

     2. )130,10,20())10,20(arcsin180,10,20(),,( 00000000  fvu  ; 

     3. )50,30,20())30,20(arcsin,30,20(),,( 0000000  fvu   - the problem of Langley;  

     4. )30,50,20())30,20(arcsin,50,20(),,( 0000000  fvu   ;  

     5. )70,40,40())40,40(arcsin,40,40(),,( 0000000  fvu  - trivial; 

     6. )65,50,50())50,50(arcsin,50,50(),,( 0000000  fvu  - trivial. 

For other cases  Nk , and ),80,20(),,( 00  vu  and ),70,40(),,( 00  vu  doesn’t work. 

     Problem. If ABC  is an isosceles triangle with 020A , )(, ABPN  , )(ACM  , 
020ABM , 030PCA  şi 010NCA , then  MPMN  . 

     Solution.  

 
By the case 2, yields 0130ANM ,  and by the case 3, yields 050APM . 

Hence, 050 APMMNP , so MPMN  . 
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