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Cl FACCIAMO DOMANDE

Cos’e la Formula di Erone per il triangolo?

Ma Pitagora c’entra?

E’ possibile estendere la formula di Erone a quadrilateri?
E a poligoni con piu di 4 lati?

Ma sono proprio i lati i veri protagonisti?

PER CERCARE RISPOSTE

Precisare
Sfaccettare
Generalizzare
Correggere

Esplorare




LA FORMULA DI ERONE

2p=a+b+c

A*=p(p—a)(p—b)(p—0)




ILLEMMA DI LAENG

» Partiamo da un triangolo rettangolo

(s+t)?= (s+1)?+(r+t)? Teorema di Pitagora

2st+s?+t2=2r(r+s+t)+s>+t?

. A=% [(r+s)r+ (s + Or+ (r + Yr] =r(r+s+t)

. A=§ [(CT+s)T+)] =2 @C+s)Tr+t)=2r(r+s+t) = st=r(r+s+t)=A

o A2=rst(r+s+t) Formula di Erone per i triangoli rettangoli




IL DOPPIO PITAGORA

» Grazie al Teorema di Pitagora abbiamo
c2=(x+y)?=x%+y%+2xy

(€2 — x2 — y2)2 = 4x2y?

2 2 2

X“=a“—z Pitagora 1

y? = b? — z2 Pitagora 2

(c? —a? — b? +22z%)%? = 4(a? — z%)(b? — z?)

4z%c? = 4a”b? — (c? — a? — b?)*?
1642 = (2ab — (c? — a® — b*))(2ab + (c? — a® — b?))
1642 = ((a + b)2 — c2)(c® — (a — b)?)
164> =(a+b+c)la+b—-c)a+c—b)(c+b—a)

16A% = 16p(p —c)(p —b)(p — a) Formula di Erone




ERONE RIVISITATO
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A2 =p(p—c)(p—-b)(p—a) A2 = (r+ s+ t)rst = prst
OSSERVAZIONE
A=pR= R=2= |-

p r+s+t




BRAHMAGUPTA

2p=a+b+c+d
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A=p-a)@-b@-c)p—d




COME SI DIMOSTRA?

\

2p=a+b+c+d

= 2r; + 2r, +I.+.1

p=r1+r2+51+t1=p1+7'2

p=r1+r2+sz+t2=p2+7‘1




COME SI DIMOSTRA?

Ry 1 —
T_l_R_z = R1R2 =11

rst
le%szg = Tlsltlrzsztz B r+s+t

A1Ay; = p1R1P2R, = s1t1S)t,

= 7'151t1(T1 + S1 + tl) + W) Sztz(rz + Sy + tz) +
+ p1p2R1R; + s1ty85,t,=

——




COME SI DIMOSTRA?

Ry 1 _
T_l_R_z == R1R2 =11

rst
le%szg = Tlsltlrzsztz B r+s+t

A1Ay; = p1R1P2R, = s1t1S)t,

A% = (A; + Ay))* = AT + A5 4+ 24,4, =

= 7'151t1(T1 + S1 + tl) + W) Sztz(rz + Sy + tz) +
+ p1P2R1Ry + 51t58,t,=

= (Tl + S1 + tl)rlsltl + (TZ + Sy + tz)rzsztz +
+1"11"2(T1 + S1 + tl)(rz + S» + tz) + S1t1S,t, =




COME SI DIMOSTRA?

Ry 1 _
T_l_R_z == R1R2 =11

rst
le%szg = Tlsltlrzsztz B r+s+t

A1Ay; = p1R1P2R, = s1t1S)t,

A% = (A; + Ay))* = AT + A5 4+ 24,4, =

= 7'151t1(T1 + S1 + tl) + W) Sztz(rz + Sy + tz) +
+ p1p2R1R; + s1ty85,t,=

= (1"1 + S1 + tl)rlsltl + (TZ + So + tZ)TZSZtZ +
+r1r2(r1 —+ S1 —+ tl)(rz + S» + tz) + Sltlsztz =

=711 (r1 +51 +t)(r(ry + 55 +t3) +51t1) + 5,1,(ra(ry +55 +t3) +51t9)




COME SI DIMOSTRA?

Ry 1 _
Z—R_z == R1R2 =11

rst
le%szg = Tlsltlrzsztz B r+s+t

A1Ay; = p1R1P2R, = s1t1S)t,

A% = (A; + Ay))* = AT + A5 4+ 24,4, =

= 7'151t1(T1 + S1 + tl) + W) Sztz(rz + Sy + tz) +
+ p1p2R1R; + s1ty85,t,=

= (Tl + S1 + tl)rlsltl + (TZ + Sy + tz)rzsztz +
+T1T2(T1 + S1 + tl)(rz + Sy + tz) + Sltlsztz =

=1 (ry + 51 +t)(r(ry + 52 +t3) +51t1) + Spta(rp(ry + 55+ t3) + s114)
= (1ry(ry + 55+ ty) + 5181)(r (1p + 51 + 1) + S3t5)=




COME SI DIMOSTRA?

Ry 1 _
Z—R_z == R1R2 =11

rst
le%szg = Tlsltlrzsztz B r+s+t

A1Ay; = p1R1P2R, = s1t1S)t,

A% = (A; + Ay))* = AT + A5 4+ 24,4, =

= 7'151t1(T1 + S1 + tl) + W) Sztz(rz + Sy + tz) +
+ p1p2R1R; + s1ty85,t,=

= (Tl + S1 + tl)rlsltl + (TZ + Sy + tz)rzsztz +
+T1T2(T1 + S1 + tl)(rz + Sy + tz) + Sltlsztz =

=1y (ry + 51 +t)(ra(ry + 55 +t3) +51t1) + spta(ra(ry + 52 +t3) +51t4)

= (r2(r; +.) +51t1) (11 (11 +.) + 53t2)=
1

|




COME SI DIMOSTRA?

Ry 1 _
Z—R_z == R1R2 =11

rst
le%szg = Tlsltlrzsztz B r+s+t

A1Ay; = p1R1P2R, = s1t1S)t,

A% = (A; + Ay))* = AT + A5 4+ 24,4, =

= 7'151t1(T1 + S1 + tl) + W) Sztz(rz + Sy + tz) +
+ p1p2R1R; + s1ty85,t,=

= (Tl + S1 + tl)rlsltl + (TZ + Sy + tz)rzsztz +
+T1T2(T1 + S1 + tl)(rz + Sy + tz) + Sltlsztz =

=1y (ry + 51 +t)(ra(ry + 55 +t3) +51t1) + spta(ra(ry + 52 +t3) +51t4)

= (rp(ry + 51+ t9) + 51t)(r (11 + 52 + t3) + 5,t5)=




COME SI DIMOSTRA?

Ry 1 _
Z—R_z == R1R2 =11

rst
le%szg = Tlsltlrzsztz B r+s+t

A1Ay; = p1R1P2R, = s1t1S)t,

A% = (A; + Ay))* = AT + A5 4+ 24,4, =

= 7'151t1(T1 + S1 + tl) + W) Sztz(rz + Sy + tz) +
+ p1p2R1R; + s1ty85,t,=

= (Tl + S1 + tl)rlsltl + (TZ + Sy + tz)rzsztz +
+T1T2(T1 + S1 + tl)(rz + Sy + tz) + Sltlsztz =

=1y (ry + 51 +t)(ra(ry + 55 +t3) +51t1) + spta(ra(ry + 52 +t3) +51t4)

= (ry(ry + 51 +t1) +518) (1 (1 + 53 + t3) + 55t5)=

= (r, +t)(rp +51)(1 + 52) (1 + £3)




COME SI DIMOSTRA?

Ry 1 _
Z—R_z == R1R2 =11

rst
le%szg = Tlsltlrzsztz B r+s+t

A1Ay; = p1R1P2R, = s1t1S)t,

A% = (A; + Ay))* = AT + A5 4+ 24,4, =

= 7'151t1(T1 + S1 + tl) + W) Sztz(rz + Sy + tz) +
+ p1p2R1R; + s1ty85,t,=

= (Tl + S1 + tl)rlsltl + (TZ + Sy + tz)rzsztz +
+T1T2(T1 + S1 + tl)(rz + Sy + tz) + Sltlsztz =

=1y (ry + 51 +t)(ra(ry + 55 +t3) +51t1) + spta(ra(ry + 52 +t3) +51t4)

= (ry(ry + 51 +t1) +518) (1 (1 + 53 + t3) + 55t5)=

= tt)mts))mts)(n+t)=@—-a)p-b)p—-—c)p—d)




BRAHMAGUPTA RIVISITATO

A2=(p—-a)p-b)p—c)(p—d) A2 = (ry +t)(ry + ) +5,)(r + t5)
= (p111 + 52t2) (Po1y + 51t1)



POLIGONI CICLICI
« A7 =pmst;  perogni j€({1.2,..,n}

k—1 k—1
Si
o Ap Ax = SptpSkTx ‘ ‘ p_ = DnThPrlk
i=h31 5t i=h+1

A(n)z = (Al +A2 + - +An)2 =

n q—-1 S n q-1
p
pi1y + Z T4Sq sit; + Z Pty 1_[ S
pm _ Sm

q=2 m=2




OSSERVAZIONI E COMMENTI

n q-1 q-1
s
A? = pry + z Sq | | = || sits + z Pyt By
pm Sm

q=2 m=2

La formula fornisce il quadrato dell’area di un qualsiasi poligono ciclico come funzione
simmetrica rispetto agli scambi 7; <> t; ed s; <> p; per ogni j € {1, ..., n}.

Tutte le variabili coinvolte si ricavano dalle sole partizioni dei lati del poligono

A(l)z = (p1r1 + O)( s1t1 + O) = p1r181t1 Erone -

&
A(2)* = (p1r1 +1252)(s1t1 + paty) = (r1 +12)(r1 + 52)(s1 + t2) (g + t3) %

Brahmagupta
A(3)2 = (p1r1 + 18, + 7'3;352) ( s1t1 + pztz + P3 3172)
2
A(4)? = (plrl + 1y, + r383S2 7‘4545233) ( sqty + Doty + Pstspz n P4t4P3P3)
p2 p2p3 52583




GRAZIE PER
LA YOSTRA
ATTENZIONE




