x?+ y? = z2 + w2,
En parametriseret lgsning af den Diof antiske ligning ovenfor.
Indledende bemaerkning. Udledningen baseres pa
®):x*+k?=y?oy?—x2=k*’ medx=pogy=p+qfask?=2pq+ q>
(§88): (n,m) € Z* Anm = 0 Mod(i) = 3(t,u) EN%:i=tu At > 1A (n=0Mod(t) vim = 0 Mod(t)).
x4+ y2= 22+ wrex?+ y? - 22 = w?
x?+ y? — z%er kvadrattal © i € Z:y? — z? =2xi+ i’ © (y + 2)(y — z) = 2xi + i%,jf.(§).
+2)y—2)=2xi+i?=3(t,u,r) €L i=tunt>1A(y+z=trvy—z=tr),jf(§9).
i =tu(&).Detsesati=1Mod(2) =t=1Mod(2) Au=1Mod(2). (&&)
Hvis i er et primtal settesu =1o0gt =i.Daer 2xi = 2tu og
y+2)(y— z)=2xi+i? © y? — z2 — t?u? = 2tux. Der opdeles i to tilfzlde.
Ay+z=tr=z=1tr—y. B.y—z=tr=>z=1tr+y.
A:Daer
+2)(y— 2z)=tr(y —z) = 2xi + i? (&&&)
2tux = y2 — z%2 —t?u? = y2 — (tr — y)? — t?u? = —t%r? + 2try — t?u? = t(—tr? + 2ry — tu?)

—tr?+2ry—tu? da er x = —tu , r(2Qy—tr)
2u ! 2 2u

2tux = t(—tr? +2ry—tu?) © x =

Der sgges et parametriserety € Z sa x € Z .Opdeling i tilfaelde

Al:i=1Mod(2) og A2:i =0 Mod(2).

Al:i=1Mod(2).

i=1Mod(2) =>t=1Mod(2)Au=1Mod(2)Ar =1Mod(2),jf.(&&) 0g (&&&)
tr+su

Lady = med s = 1 Mod(2),da er x = —= + r@y-tr) _ —tu , rlrisuztr) _ sr—tu
2 2 2u 2 2u 2

tr+su tr—su
2 2

Z=tr—y=tr—

2 2 a2
w2=x?+y%2—z2= (Srztu) + (trzsu) - (trzsu) = %(4tr5u + s%r? + t?u? — 2trsu)

sr+tu
2

1 1
w? = 2 (s?r? + t?u? + 2trsu) = 2 (sr+tu)?>=>w=

Tilfelde Al resulterer derfor i nedenstaende lgsning.

sr—tu tr + su tr — su sr+tu
X = , = ,Z = , W=
2 Y 2 2 2

x? + y? = z2 + w?. Parametriserede lgsninger.

Heine Stregmdahl, 24 — 10 — 2025.



Verificeret i GeoGebrav ¥

T T i

x=(s r-t u)/2

1
- x=5 (rs—tu)
y=(t r+s u)/2

2 1
- y== (rt+su)

2

z=(tr-s u)/2

3
- z=5 (rt—su)
w=(s r+t u)/2

4 1
- w=_ (rs+tu)

2

XN2+yA2-zA2-wh2

5
- —w2+x2—|—y2—22

6 (1/2(s-tu)2+(1/2(rt+su))*2-(1/2(rt-su))*2-(1/2(rs+tu))*2
- 0

- |

x%2 + y? = z2 + w?. Parametriserede lgsninger.

Heine Strgmdahl, 24 — 10 — 2025.



