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Model theory 6. Ordinals and cardinals

Show that if Î± is an ordinal number obtained by finitely many applications of ordinal operations. (addition, multiplication and exponentiation) to Ï‰ or natural ... 
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Model theory 6. Ordinals and cardinals



Exercise 1 (ordinal arithmetic)



1. Show that if α is an ordinal, then α ∪ {α} is also an ordinal.



2. Show that ω 2 and ω ω are countable ordinals. 3. Show that if α is an ordinal number obtained by finitely many applications of ordinal operations (addition, multiplication and exponentiation) to ω or natural numbers, then α is countable. Exercise 2 (Cantor normal form) Let α, β, γ be ordinals. Show the following. 1. If β < γ, then α + β < α + γ (does β + α < γ + α also hold?). 2. If α < β, then there exists a unique ordinal δ such that α + δ = β. 3. (Euclidian division) If α > 0 and γ is arbitrary, then there exist a unique ordinal β and a unique ordinal ρ < α such that γ = α · β + ρ. 4. (writing in base ω) Every ordinal α > 0 can be represented uniquely in the form α = ω β1 .n1 + · · · + ω βk · nk , where n > 1, α > β1 > · · · > βn are ordinals and n1 , . . . , nk are non-zero natural numbers. Exercise 3 (cardinal arithmetic) 1. Show that the cardinal addition κ + λ, multiplication κ · λ and λ exponentiation κ are well-defined, that + and · are associative and that · is distributive over +. 2. If X is any set, show that its power set P(X) has cardinality 2|X| . 3. Show that κλ+µ = κλ κµ holds for any cardinal numbers λ, κ and µ. 4. Show that λ + λ = λ for every infinite cardinal λ. 5. Show that λ · λ = λ for every infinite cardinal λ. 6. What is the cardinality of the set of finite subsets of λ? Exercise 4 (computing cardinals)



1. Show that the cardinality of irrational real numbers is 2ℵ0 .



2. Let K/Q be a field extension of Q. Show that the set of elements of K that are algebraic over Q is countable. Let K/F be any field extension. What can you say about the cardinality of the set of elements of K that are algebraic over F ? 3. Show that the cardinality of the set of real transcendental numbers is 2ℵ0 . 4. Let K be any field and V an infinite K-vector space with basis B. Show that |K| + |B| = |V |.
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Model theory 6. Ordinals and cardinals (correction) 

The ordinal Î± + Î² is isomorphic to the disjoint union Î±âˆ� Î² (defined to be Î± Ã— {0} ... If Î² = Î³ + 1 and fÎ³ : Î± + Î³ âˆ’â†’ Î±âˆ� Î³ is an isomorphism sets, we define fÎ² : Î± + Î² ...
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A constructive theory of ordinals - Henri Lombardi 

N.b.: for countable ordinals, the limited principle of omniscience (LPO) is sufficient for proving the proposition. Corollary 3.11. Assume LEM. Any ordinal Î± > 0 is ...
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Model theory 8. Model companions 

Determine the atomic Lmon-formulas and their interpretations in a model of Î£1. 2. Let G, H be two models of Î£2. Let Â¯a in G and Â¯b in H be two n-tuples such that ...
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model theory and arithmetic comptes rendus dune 

Save this Book to Read model theory and arithmetic comptes rendus dune action thematique programmee du cnrs sur la PDF eBook ... and functional. Itoperates ...
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Model theory 7. Elementary substructures and extensions 

Recall briefly what are the atomic Lring-formulas and their interpretations in a model of Î£. 2. Let Â¯a in M and Â¯b in N be two n-tuples such that for any atomic ...
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Model theory 12. Definability 

Let K be an infinite field, and L/K be a finite algebraic extension. Show that L is interpretable in K. Is K is interpretable in L? Exercise 4 (one types in Q) Determine ...
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Model theory - Sheet 2 

If Ï• is an atomic formula, it is of the form r(t1, ..., tm) for a relation symbol r and terms t1 ... By induction hypothesis, Ïˆ is logically equivalent to a prenex formula Ïˆ .










 


[image: alt]





Model theory 11. Categoricity 

Exercise 1 (algebraically closed fields). 1. Let K be an infinite field and F a subfield. Show that if K/F is algebraic and F infinite, then K and F have the same ...










 


[image: alt]





Model theory 3. Formal proofs 

Let A(a1,...,an) be a sentential formula in sentential variables a1,...,an. ... Exercise 2 (a few formal proofs) Let Ï•1,...,Ï•n,Ï• and Ïˆ be formulas, Î› a set of formulas.
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Model theory 9. Axiomatisable classes 

Model theory. 9. Axiomatisable classes. Exercise 1 (universal and existential axiomatisations) Let C be an axiomatisable class of L-structures. 1. Recall an ...
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Model theory 10. Quantifier elimination 

A subset A of Mn is definable if there is a formula Ï•(Â¯x) such that ... by a quantifier-free formula, Ï€(A) is also definable by a quantifier-free formula. 2.
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Model theory 1. Structures, morphisms 

Exercise 2 (on the isomorphism relation) Let L be a language, (M,LM ), (N,LN ), (S, LS) ... Show that Ïƒ is a ring isomorphism from R1 to R2 if and only if Ïƒ is an.
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model theory - CÃ©dric Milliet 

three kinds of elements: function symbols f, relation symbols r and constant ..... Î› also satisfies the formula Ï•, we say that Ï• is a semantic consequence of Î› and ...
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Model theory 2. Formulas, satisfaction 

Formulas, satisfaction. Exercise 1 (interpreting terms) Let M be an L-structure and t(x1,...,xn) an L-term. We write tM for the function from Mn to M that maps Â¯a to ...
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LDC Model 6 Key 
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Theory and instrumentation Theory and instrumentation 

... ramp (potentiostat for Â± 4 V), for the superimposed modulation potential ... The supporting electrolyte increases the conductivity in the measuring cell and ...
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Generic HACCP Model 6 

Jul 25, 1996 - associations. ... teaching and training materials, as some would suggest. ... "take away materials" like workbooks, practical questions and answers, access to follow-up .... Hazards include biological, chemical, or physical contaminati
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model theory and arithmetic comptes rendus dune ... 

Modern Compiler Design 1st Edition, Morningstar Funds 500, and many other ebooks. We have made it easy for you to find a PDF Ebooks without any digging.
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Model theory 7. Elementary substructures and extensions (correction) 

Tp(Â¯a)Qq(Â¯a) for all 0 â‰¤ i â‰¤ n + m. By (2), one must also have. Qi(Â¯b) Â· T(Â¯b) Â· Sn(Â¯b) = âˆ‘ p+q=i. Tp(Â¯b)Qq(Â¯b) for all 0 â‰¤ i â‰¤ n + m, hence the decomposition ...
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A Functional-Structural Plant Model--Theory and ... - Digiplante 

In International Symposium on Crop Modeling and Decision Support: ... 2008), tomato (Dong et al 2008), chrysanthemum (Kang et al 2006), pine tree (Guo et al ...
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Model theory 4. Cartesian products and reduced products 

Show that there is an ideal IF of RN such that RF is precisely the quotient ring RN/IF . 2. If F is not an ultrafilter, show that RF is not a field. What can you say ...
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model theory and arithmetic comptes rendus dune ... AWS 

possible to discover the manual that you need with great ease and ease. The internet has turned into a tool ideal for locating looking Model Theory And Arithmetic Comptes Rendus Dune. Action Thematique Programmee Du Cnrs Sur La The.Also, there are lo
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Model theory 4. Cartesian and reduced products (correction) 

Claim 4.1 The reduced product âˆ�. F. Mi is isomorphic to the Cartesian product âˆ� ... to (aj)jâˆˆJ . We claim that Î± is well-defined and an L-isomorphism. If ((ai)iâˆˆI. ).
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Model theory 3. Formal proofs (correction) 

3. Formal proofs (correction). Exercise 1. Note that f2. A = fA holds for every sentential formula A, since 02 = 0 and 12 = 1. Claim 1.1 For any sentential formulas A ...
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