Heron’s formula --- the area of a triangle, given 3 sides
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In AABC, let s :% (a +b+ c), half of a perimeter, A
then the area =\/s(s —a)s-b)(s—c).
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Example Leta=5,b=6,c=7.thens=%(5+6+7) =9

s—a=9-5=4,s—-b=9-6=3,5s—c=9-T7=2

area =+9x4x3x2 =6\/g
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In AABC, let s =% (a +b+ c) , half of a perimeter, then the area =\/s(s —a)(s-b)s-c).

Proof: (method 2)

Case 1 JC <90° and [IB < 90°
Let D be the foot of perpendicular from A to BC.
LetCD=¢t,BD=a—-t1etAD =h.
h* = b* - 2 = ¢* - (a — 1)* (Pythagoras’ theorem)
- =c*—(a>-2at+ 1)
b*=c*—a*+2at
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(a+b+c)a+b-c)(c+a-b)(c—a+b)= (25)(2s=2¢) (25 =2b) (25 = 24)
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:aizs(s—a)(s—b)(s—c): h:%\/s(s—a)(s—b)(s—c)

Area of AABC =%ah:%a Xg\/s(s —a)(s-b)(s—c) =\/s(s - a)(s —b)(s - c)
a
Case 2 JC =90° or LUB =90° (WLOG assume [1C =90°) A
Area:lab
2

c? = a® + b? (Pythagoras’ theorem)
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Case 3 LJC > 90° or LIB > 90° (WLOG assume L1C > 90°) A
Let D be the foot of perpendicular from A to BC.
LetCD=¢t,BD=a+t1letAD = h.
h? = b* - 2 = ¢® - (a + t)* (Pythagoras’ theorem)
b* -~ =c*—(a® +2at + )
b*=c?-a* - 2at
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2a 2a

t

= ! [cz —(a—b)zj[(a +b)2 —6‘2]

(24)°
=L (cra-b)c—a+b)a+b+c)a+b-c)=— (25— 2b) (25 - 2a)(25) (25 - 2¢)
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:aizs(s—a)(s—b)(s—c): h:%\/s(s—a)(s—b)(s—c)

Area of AABC =%ah:%a X%\/s(s —a)(s-b)(s—c) =\/s(s - a)(s —b)(s - c)
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