Handout Patryk Skiba 14/10/2026

Tarski’'s Axioms

Chapter 1

betweenness and congruence

Babc < b lies between a and ¢

ab = cd < the distance between a and b is equal to the distance between c and d

Axioms
Al ab = ba
A2 ab =pgAab =rs > pq =7rs
A3 ab=cc—> a=b»
A4 3x(Bgax A ax = bc)

A5 a#bABabcABad'b'c’Ahab=ab' Abc=b'c’ANad=add Abd=b'd - cd=c'd

A6 Baba - a=b

A7 Bapc A Bbqc — 3x(Bpxb A Bqxa)

A8 Ja3ab3c(—=Babc A =Bbca A =Bcab)

A9 p#qAap =aq Abp = bq Acp = cq - Babc V Bbca V Bcab
A10 Badt A Bbdc A a # b - 3x3y(Babx A Bacy A Bxty)

A1l vXVY{3avxVy[x e XAy €Y - Baxy] » 3bVxVy[x € X Ay € Y - Bxby]}
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(triadic/tetradic) relation
(universal/existential) quantifier
(ordered) field

continuity

cartesian space

(dreistellige/vierstellige) Relation
(All-/Existenz-) Quantor
(angeordneter) Korper

Stetigkeit

Kartesischer Raum
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Try to sketch Axiom A9
p#qAap =aq Abp = bq Acp = cq - Babc V Bbca V Bcab





  B a b c   ↔   b   l i e s   b e t w e e n   a   a n d   c


  a b ≡ c d   ↔ t h e   d i s t a n c e   b e t w e e n   a   a n d   b   i s   e q u a l   t o   t h e   d i s t a n c e   b e t w e e n   c   a n d   d


  a b ≡ c d   ↔ t h e   d i s t a n c e   b e t w e e n   a   a n d   b   i s   e q u a l   t o   t h e   d i s t a n c e   b e t w e e n   c   a n d   d


  a b ≡ b a


  a b ≡ p q ∧ a b ≡ r s → p q ≡ r s


  a b ≡ c c


  →   a = b


  ∃ x  ( B q a x ∧ a x ≡ b c )


  a ≠ b ∧ B a b c ∧ B a ′ b ′ c ′ ∧ a b ≡ a ′ b ′ ∧ b c ≡ b ′ c ′ ∧ a d ≡ a ′ d ′ ∧ b d ≡ b ′ d ′ → c d ≡ c ′ d ′


  B a p c ∧ B b q c → ∃ x  ( B p x b ∧ B q x a )


  B a b a → a = b


  ∃ a ∃ b ∃ c  ( ¬ B a b c ∧ ¬ B b c a ∧ ¬ B c a b )


  p ≠ q ∧ a p ≡ a q ∧ b p ≡ b q ∧ c p ≡ c q → B a b c ∨ B b c a ∨ B c a b


  B a d t ∧ B b d c ∧ a ≠ b → ∃ x ∃ y  ( B a b x ∧ B a c y ∧ B x t y )


  ∀ X ∀ Y { ∃ a ∀ x ∀ y  [ x ∈ X ∧ y ∈ Y → B a x y ] → ∃ b ∀ x ∀ y  [ x ∈ X ∧ y ∈ Y → B x b y ]


  p ≠ q ∧ a p ≡ a q ∧ b p ≡ b q ∧ c p ≡ c q → B a b c ∨ B b c a ∨ B c a b

