H ARSTEM#E F2

20193 AL KA e e TRtk

Isabelle/HOLZ R W\ =2—% ) v FIR:ED EIEEEEA

On the Proof of Theorem of Euclid's Elements using Isabelle/HOL
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datatype point = "char"
datatype segment = Se "point" "point"
datatype circle = Ci "point" "point"
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locale dist =

fixes ldist :: "segment => segment => bool"
(infix] "[@]" 50)

assumes dist ref [simp,intro] : "s1 [@] s1"

and dist revl : "[[s1 [@] s2]] ==> s2 [@] s1"

and dist rev3 : "[[(Se x1 y1) [@] (Se x2 y2)I]
==> (Se x1 y1) [@] (Se y2 x2)"
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locale circledef = dist

fixes lcircle :: "point => circle => bool"
(infix] "[on]" 50)

assumes circle dist1 : "[[p [on] (Cic )]l
==>(Secr) [@] (Secp)"

and circle dist3 : "[[p [on] (Cic1); p [on] (Cir o)l

==>(Sepc) @ (Sepr)"
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P2.a3k9,AB= I'B,
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theorem (in areadef) Proposition1_1:
fixes AB T :: point
and ABTATB :: segment
and CircAB CircBA :: circle
assumes



"AB=Se AB""TA=SeI"A""TB=SeI'B"
"CircAB=CiAB" "CircBA=Ci BA"
"T [on] CircAB" T [on] CirA"
shows "AB [@] TA" and "AB [@] 'B"
and "T'B [@] TA"
proof -
from assms show "AB [@] A"
by (simp add:circle_dist1 dist_rev3)
from assms show "AB [@] I'B"
by (simp add:circle_dist1 dist_rev1 dist_rev3)
from assms show "I'B [@] TA"
by (simp add:circle_dist3)
qed
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locale L_Propositionl_1 = areadef +

fixes L Propl 1 :: "point => segment => bool"
("[p1-11 _,_")

assumes Propl 1:"[[ [p1-1] pn,(Se p1 p2)]]
==> Se p1 p2 [@] Se pn pl
A Se pl p2 [@] Se pn p2
A Se pn pl [@] Se pn p2"
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theorem (in L Proposition1_1) Propositionl_2:

fixes ABT'A A H :: point
and AAAA AB BI' AB BH AA AH :: segment
and AA_AA AB_BI' AB_BH :: seg_list
and CircBI" CircAH :: circle

assumes
"AA=Se AA""AA=SeAA""AB=Se AB"
"B'=Se BI""AB=Se AB""BH =Se B H"
"AA=Se AA""AH = Se A H"
"AA_AA = Sel AA AA" "AB_BI" = Sel AB BI™
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"AB_BH = Sel AB BH"
"AA [@-@] AA_AA" "AH [@-@] AB_BH"
"CircBI'= Ci B I "CircAH = Ci A H"
"A [on] CircAH" "H [on] CircBI™
"H [on] CircAH" "T [on] CircBI™
"[p1-1]A,AB"
shows "AA [@] BI™
proof -
from assms have P1:"AA_AA [@@] AB_BH"
by (simp add:circle_dist2 dist_rev2 dist_list_list)
from assms have P2:"AB BH [@@] AB BI™
by (simp add:dist_listl list_rev2 circle_dist2
dist_rev2)
from assms P1 P2 have P3:"AA_AA [@@] AB_BI™
by (blast intro:list_trans)
from assms have P4:"AA [@] AB"
by (simp add:Prop1_1)
from assms P3 P4 show "AA [@] BI™
by (simp add:list_dist3)
qed
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