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In ∆ABC, let s = ( )cba ++
2

1
, half of a perimeter, 

then the area = ( )( )( )csbsass −−− . 

Proof: By cosine rule cos C = 
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Example Let a = 5, b = 6, c = 7. then s = ( )765
2

1 ++  = 9 

s – a = 9 – 5 = 4, s – b = 9 – 6 = 3, s – c = 9 – 7 = 2 

area = 662349 =×××  
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In ∆ABC, let s = ( )cba ++
2

1
, half of a perimeter, then the area = ( )( )( )csbsass −−− . 

Proof: (method 2) 

Case 1 ∠C < 90° and ∠B < 90° 

Let D be the foot of perpendicular from A to BC. 

Let CD = t, BD = a – t, let AD = h. 

h
2 = b2 – t2 = c2 – (a – t)2 (Pythagoras’ theorem) 

b
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Case 2 ∠C = 90° or ∠B = 90° (WLOG assume ∠C = 90°) 
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( )( )( )csbsass −−−  

=
2 2 2 2

a b c b c a a c b a b c+ + + − + − + −⋅ ⋅ ⋅  

= ( ) ( )2 22 21

4
b c a a c b   + − − −     

= ( ) ( )[ ] ( ) ( )[ ]2 2 2 2 2 2 2 21
2 2

4
b bc c c b c b c bc b+ + − − − − − +  a

bc

A

CB
 

= ( ) ( )2 21
2 2 2 2

4
b bc bc b+ − = ( ) ( )2 21

2
bc b bc b+ − = 2 2 41

2
b c b− = ( )2 2 21

2
b c b−  

=
1

2
ab  



Page 3 

Case 3 ∠C > 90° or ∠B > 90° (WLOG assume ∠C > 90°) 

Let D be the foot of perpendicular from A to BC. 

Let CD = t, BD = a + t, let AD = h. 

h
2 = b2 – t2 = c2 – (a + t)2 (Pythagoras’ theorem) 
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