
We are going to apply the logical rules in proving mathematical theorems. 
b2 > 4ac ax2 bx c 0 has two real solutions.  nisodd n (2k1) (defn. 
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	Aug 17, 2021 Indirectly (or by contradiction) Assume P is true and C is false and prove that this leads to a contradiction of some premise, theorem, or basic truth.  3 Indirect Proofs. 
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	Combinatorial methods in discrete mathematics 0521455138,. 2. 5 Existence proof 87 7. Discussion The rst two methods of proof, the &92;Trivial Proof" and the &92;Vacuous Proof" are certainly the easiest when they work. . Proof By contradiction; assume n2 is even but n is odd. 8 Problems 90 8 Relations 91 8. Remarks on additional methods of proof 2. . In eect, every mathematical paper or lecture assumes a shared knowledge base with its readers. . . ofodd,kisaninteger) n2 (2k1)2 (squaringonbothsides) n2 4k2 4k1 (expandingthebinomial) n2 2(2k2 2k)1 (factoring2fromrsttwoterms) n2 2j1 (letj 2k2 2k) (jisanintegerasmult. . The approach is comprehensive yet maintains an easy-to-follow progression from the basic mathematical ideas to. Discrete Mathematics Introduction to Proofs Definition A theorem is a statement that can be shown to be true. We have phrased this method as a chain of implications p)r 1, r 1)r 2, , r k)q, but in fact we can do a bit better, and already have, in Example 2. Discrete Math Basic Proof Methods 1. The third rule should always be there. These methods provide the overall approach and strategy of proofs. Direct proof 2. The third rule should always be there. 4 Proof by cases 86 7. . Proofs Methods and Strategy Lecture 5, CMSC 56 Allyn Joy D. This book is in the library. . . Remarks on additional methods of proof 2. . 8 Problems 90 8 Relations 91 8. METHODS OF PROOF 70 Proof. Topics included are the logic of compound and quantified statements, some methods of proof, counting including permutations and combinations, number theory. Combinatorics and Discrete Mathematics Elementary Foundations An Introduction to Topics in. I In general, there may be more than two cases to consider I Proof by cases says that to show (p1 p2 pk) q it su ces to show p1 q p2 q pk q Instructor Is l Dillig, CS311H Discrete Mathematics Mathematical Proof. . . will see in this chapter and the next, a proof must follow certain rules of inference, and there are certain strategies and methods of proof that are best to use for proving certain types. Set Theory. . . This is really a special case of proof by contrapositive (where your &92;if" is all of mathematics, and your &92;then" is the statement you are trying to prove). 2 Proof by contradiction In proof by contradiction, you assume your statement is not true, and then derive a con-tradiction. 3. 3 Proof by contradiction 84 7. Discrete Math Basic Proof Methods 1. Hauskrecht CS 441 Discrete Mathematics for CS Lecture 15 Milos Hauskrecht miloscs. , proof methods) can be formalized in terms of rules of logical inference. Let f be a continuous function defined over a closed interval a, b. . proof methods. By de nition of oddness, there must exist some integer k such that n 2 k 1. . 2. 2. A Simple Proof by Contradiction Theorem If n2 is even, then n is even. Taking an approach to the subject that is suitable for a broad readership, Discrete Mathematics Proofs, Structures, and Applications, Third Edition provides a rigorous yet accessible exposition of discrete mathematics, including the core mathematical foundation of computer science. pitt. Methods of Proof 1. majority of mathematical works, while considered to be formal, gloss over details all the time. x2 5x 6 0 has two real solutions. Proof Prove Ifnisodd,thenn2 isodd. For example, youll be hard-pressed to nd a mathematical paper that goes. But this is clearly impossible, since n2 is even. . 1. You very likely saw these in MA395 Discrete Methods. Discrete Mathematics Introduction to Proofs Definition A theorem is a statement that can be shown to be true. &165;Keep going until we reach our goal. Mathematics is an area of knowledge that includes the topics of numbers, formulas and related structures, shapes and the spaces in which they are contained, and quantities and their changes. Proceedings of the International Conference on Discrete Mathematics and its Applications, Manonmaniam Sundaranar University, January 18-21, 2018. . 5. 5 Methods of Proof 1. 3. 4 By 0-1 matrix 93 8. 
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	These methods provide the overall approach and strategy of proofs. the introductory Discrete Mathematics course out of mathematics and into computer science. can be use the hypothesis of the theorem, if any, axioms assumed to be true, and previously proven theorems. This book is in the library. 5-&167;1. We demonstrate that a theorem is true with a proof (valid argument) using Definitions Other theorems Rules of logic Axioms A lemma is a helping theorem or a result that is needed to prove a theorem. . . But, in practice it is left implicit. . Since n is odd, n 2k 1 for some integer k. But, in practice it is left implicit. At this stage, one should make it explicit. diagram to illustrate it in the Euclidean case. Download Methods of Proof - Discrete Mathematics - Lecture Slides and more Discrete Mathematics Slides in PDF only on Docsity 1 Methods of Proof. Discussion The rst two. We demonstrate that a theorem is true with a proof (valid argument) using Definitions Other theorems Rules of logic Axioms A lemma is a helping theorem or a result that is needed to prove a theorem. . . I ProofAssume n is odd. 7. . . Step 1 Say that we use an indirect proof, and state the contrapositive of the implication we are proving. Discrete Mathematics by Section 3. 1. 4 Proof by cases 86 7. Deducing conclusions having the form For every x,thereexistsy such that P(x,y). . 2.  If I study discrete math, I will get an A. Discussion The rst two methods of proof, the &92;Trivial Proof" and the &92;Vacuous Proof" are certainly the easiest when they work. . Proofs Methods and Strategy Lecture 5, CMSC 56 Allyn Joy D. . These methods provide the overall approach and strategy of proofs. . 2 Proof by contradiction In proof by contradiction, you assume your statement is not true, and then derive a con-tradiction. e. Harris Kwong. If you are unsure about sets, you may wish to revisit Set theory. . . edu 5329 Sennott Square Mathematical induction & Recursion CS 441 Discrete mathematics for CS M. When we begin, we assume p, and then prove r 1 to be true. We demonstrate that a theorem is true with a proof (valid argument) using Definitions Other theorems Rules of logic Axioms A lemma is a helping theorem or a result that is needed to prove a theorem. May yield a false conclusion Fallacy of a rming the conclusion p q is true, and q is true, so p must be true. We. The argument. . Example 1,2,3 3,1,2 1,2,1,3,2 Note Duplicates don't contribute anythi ng new to a set, so remove them. PDF generated October 27, 2012. Proof. Discrete Math Basic Proof Methods 1. We dont give the usual horizontal-line presentation of the rules. I ProofAssume n is odd. 5 Rules of Inference Common Fallacies A fallacy is an inference rule or other proof method that is not logically valid. . Aug 17, 2021 Indirectly (or by contradiction) Assume P is true and C is false and prove that this leads to a contradiction of some premise, theorem, or basic truth. 1. But this is clearly impossible, since n2 is even. Doing so, we obtain the following result If x is a real number and 3x 8 23, then x 5. . proof methods. 5 Existence proof 87 7. We assume that is true and show that must be true. Proof. Deducing conclusions having the form For every x,thereexistsy such that P(x,y). This Lecture Now we have learnt the basics in logic. . Lec 1; Modules Lectures. 1. . . Methods of Proof Ross Mathematics Program 2016 Every summer, new rst-year students experience the frustrations that inevitably accompany their inability to justify their beliefs. Hauskrecht Basic counting rules Counting problems may be hard, and easy solutions are not obvious Approach simplify the solution by decomposing the problem Two basic decomposition rules Product rule A count decomposes into a sequence of dependent counts. 
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	majority of mathematical works, while considered to be formal, gloss over details all the time. But, in practice it is left implicit. Thus, if n is odd, n2is. , an even number n>2 such that n cannot be written as the sum of two prime numbers. 8 Proving biconditionals Expandcollapse global location 6. .  Definition of mathematical limit (pg 45 6th Edition) Order of quantifiers matters in some (most) cases (review. 1 Methods of Proof Definition A theorem is a valid logical assertion which can be. CS 441 Discrete mathematics for CS M. Proceedings of the International Conference on Discrete Mathematics and its Applications, Manonmaniam Sundaranar University, January 18-21, 2018. 5 Methods of Proof 1. (No, because F T is true. Symbolically, we present the argument as Math Processing Error Such an argument is called modus ponens or the law of detachment. But 1013 is not an integer so it must be the case that one of 2x or 3y is not an integer (maybe. . Math 127 Logic and Proof Mary Radcli e In this set of notes, we explore basic proof techniques, and how they can be understood by a grounding in propositional logic. . 2. 1 By ordered pairs 92 8. Now, let m 2k2 2k. edu 5329 Sennott Square Mathematical induction & Recursion CS 441 Discrete mathematics for CS M. When we begin, we assume p, and then prove r 1 to be true. . . (No, because F T is true. . 5 Existence proof 87 7. Step 2 Use a proof technique of our choice to prove the contrapositive. . A mathematical proof is an inferential argument for a mathematical statement, showing that the stated assumptions logically guarantee the conclusion. . Discrete Mathematics (4) Study Program Mathematics Effective Date 01 September 2017 Revision 2 1.  Therefore, if it snows, I will get an A. For example, youll be hard-pressed to nd a mathematical paper that goes through the trouble of justifying the equation a 2b (ab)(ab). Math 127 Logic and Proof Mary Radcli e In this set of notes, we explore basic proof techniques, and how they can be understood by a grounding in propositional logic.  Universal statements method of exhaustion and generalized proof Direct Proof Express the statement in the form x D, P(x) Q(x) Take an arbitrary x from D so that P(x) is true Show that Q(x) is true based on previous axioms, theorems, P(x) and rules of valid reasoning. De nition 1. Thus mathematics departments wishing to develop or retain Discrete Mathematics as a service for computer science are urged to consult closely with faculty in computer science in designing or updating their offerings. a method to generate new element(s) from the elements already determined and the third rule binds or restricts the de ned set to the elements generated by the rst two rules. . Were the above denitions formal enough The answer is it depends. 2. These methods provide the overall approach and strategy of proofs. Proof Assume that x is even (neg of concl).  2. One more quick note about the method of direct proof. Discrete Math Basic Proof Methods 1. . pitt. . These methods provide the overall approach and strategy of proofs. 2. 3 By digraph domaincodomain 93 8. IProofAssume n is odd. . 4 Proof by cases 86 7. nThese have the following structure &165;Start with the given fact(s). 8 Problems 90 8 Relations 91 8. 7, 2 hours) Methods of mathematical argument (i. Discrete Mathematics (4) Study Program Mathematics Effective Date 01 September 2017 Revision 2 1. Last updated. andadd. 1 By ordered pairs 92 8. CS 441 Discrete mathematics for CS M. Then from the rules of algebra 3(2x 3y) 101. Proof. . Direct proof 2. Understanding these methods is a key component of learning how to read and construct mathematical proofs. Biggs.  Everybody must take a discrete mathematics course or be an MT student. .  Everybody must take a discrete mathematics course or be an MT student. 5 Existence proof 87 7. 2. 2 Specifying a relation 92 8. 
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	Deducing conclusions having the form For every x,ifP(x), then Q(x). Math 151 Discrete Mathematics Methods of Proof By Malek Zein AL-Abidin Direct Proof A direct proof shows that a conditional statement p q is true by showing that if p is true,. CMSC 56 Lecture 5 Proofs Methods and Strategy. We assume that is true and show that must be true. These methods provide the overall approach and strategy of proofs. By de nition of oddness, there must exist some integer k such that n 2 k 1. 9 MATHEMATICAL PROOFS (INDIRECT) def An indirect proof uses rules of inference on the negation of the conclusion and on some of.  Everybody must take a discrete mathematics course or be an MT student. One we have chosen a proof method, we use axioms, de nitions of terms, previously proved results, and rules of inference to complete the proof. This is essentially natural deduction proof, but laid out on the page in roughly the box-and-line style used by Bornat (2005). Summary and Review; Instead of proving (p Rightarrow q) directly, it is sometimes easier to prove it indirectly. . Thus mathematics departments wishing to develop or retain Discrete Mathematics as a service for computer science are urged to consult closely with faculty in computer science in designing or updating their offerings. CS 441 Discrete mathematics for CS M. By de nition of oddness, there must exist some integer k such that n 2 k 1. Methods of Proof Ross Mathematics Program 2016 Every summer, new rst-year students experience the frustrations that inevitably accompany their inability to justify their beliefs. Notice that the form of the &92;Trivial Proof", q(pq), is, in fact, a tautology. DOWNLOAD PDF FILE. The function f(x) 5x3 2x 1 is a polynomial function, which is known to be continuous over the real numbers. Then, n2 4 k 4 k 1 2(2 k22 k)1 , which is odd. Set Theory. . 1. . Hauskrecht CS 441 Discrete Mathematics for CS Lecture 15 Milos Hauskrecht miloscs. 1 An Introduction to Proof Techniques. Let Xand Y be two sets. 6 Definitions and proof methods 6. . . IProofAssume n is odd. 1. proof methods. By de nition of oddness, there must exist some integer k such that n 2 k 1. 5 Rules of Inference Common Fallacies A fallacy is an inference rule or other proof method that is not logically valid. Discrete Mathematics (c) Marcin Sydow Proofs Inference rules Proofs Set theory axioms Proof A mathematical proof is a (logical) procedure to establish the truth of a. The argument may use other previously established. 2 Proof by contradiction In proof by contradiction, you assume your statement is not true, and then derive a con-tradiction. CS 441 Discrete mathematics for CS M. 5 Existence proof 87 7. 7. . 7, 2 hours) Methods of mathematical argument (i. . 6 Using a counterexample to disprove a statement 87 7. Mathematics is an area of knowledge that includes the topics of numbers, formulas and related structures, shapes and the spaces in which they are contained, and quantities and their changes. do you ask Actually, we will see a proof of this for 2 shortly. . Hauskrecht Proofs Basic proof methods Direct, Indirect, Contradict ion, By Cases, Equivalences Proof of quantified. - Discrete Mathematics, second edition, Norman L. One we have chosen a proof method, we use axioms, de nitions of terms, previously proved results, and rules of inference to complete the proof. . Discrete Mathematics Lecture 2 Logic of Quantified Statements, Methods of Proof, Set Theory, Number Theory Introduction and General Good Times Harper Langston New York University. The method of proof for If and only if theorems is found in the law (P C) ((P C) (C P)). 4 By 0-1 matrix 93 8. - Discrete Mathematics, second edition, Norman L. . 2. Then,. . pitt. 1 By ordered pairs 92 8. . To do so, we first add -8 to both sides of the equation and then divide both sides of the resulting equation by 3. . This Lecture Now we have learnt the basics in logic. . The argument may use other previously established. 5 Rules of Inference Common Fallacies A fallacy is an inference rule or other proof method that is not logically valid. Hauskrecht Proofs Basic proof methods Direct, Indirect, Contradict ion, By Cases, Equivalences Proof of quantified. . We dont give the usual horizontal-line presentation of the rules. 5 Rules of Inference Common Fallacies A fallacy is an inference rule or other proof method that is not logically valid. . Theorem The sum of the terms of the arithmetic progression a, ad,a2d, , and is Why 2 (1) () 11 n n S a jd na d j na d n j n j CS 441 Discrete. If it is the second case n2 (3m 2)2. 
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	Let q be I will study discrete math. (No, because F T is true. We will review both correct & fallacious inference rules, &. Example 3. Understanding these methods is a key component of learning how to read and construct mathematical proofs. A proof is a logical argument that verifies the validity of a statement. . . A Simple Proof by Contradiction Theorem If n2 is even, then n is even. We demonstrate that a theorem is true with a proof (valid argument) using Definitions Other theorems Rules of logic Axioms A lemma is a helping theorem or a result that is needed to prove a theorem. The argument. Proof Prove Ifnisodd,thenn2 isodd. . One we have chosen a proof method, we use axioms, de nitions of terms, previously proved results, and rules of inference to complete the proof. But, in practice it is left implicit. Since n is odd, n 2k 1 for some integer k. 1 and Its Applications 4E Kenneth Rosen TP 1 Section 3. A good proof must be correct, but it also needs to be clear enough for others to understand. . Last updated. 1. . the introductory Discrete Mathematics course out of mathematics and into computer science. . These methods provide the overall approach and strategy of proofs. Example 3. The rationale here is to introduce a style of proof for which one can easily dene what is (or is not) a legal proof, but where the proof. May yield a false conclusion Fallacy of a rming the conclusion p q is true, and q is true, so p must be true. . Concepts in Proof; Proving (P Rightarrow C) Exercises; One of the major goals of this chapter is to acquaint the reader with the key concepts in the nature of proof in logic,. Methods of Proving The proof by contradiction method makes use of the equivalence p p F 0 where F 0 is any contradiction One way to show that the latter is as follows First assume p is true, and then show that for some proposition r, r is true and r is true That is, we show p (r r) is true 11.  Everybody must take a discrete mathematics course or be an MT student. 4. But 1013 is not an integer so it must be the case that one of 2x or 3y is not an integer (maybe. Methods of Proving Theorems 1. The hypothesis is false, therefore the statement is vacuously true (even though the conclusion is also false). pitt. Doing so, we obtain the following result If x is a real number and 3x 8 23, then x 5. At this stage, one should make it explicit. Discrete Mathematics Introduction to Proofs Definition A theorem is a statement that can be shown to be true. . . 1 and Its Applications 4E Kenneth Rosen TP 1 Section 3. 2. CS 441 Discrete mathematics for CS M. . CS 441 Discrete mathematics for CS M. CS 441 Discrete mathematics for CS M. 5 Rules of Inference Common Fallacies A fallacy is an inference rule or other proof method that is not logically valid. . Discrete Math Basic Proof Methods 1. , proof methods) can be formalized in terms of rules of logical inference. . One we have chosen a proof method, we use axioms, de nitions of terms, previously proved results, and rules of inference to complete the proof. 3 Indirect Proofs. 8 Proving biconditionals Expandcollapse global location 6. One more quick note about the method of direct proof. A proof is a logical argument that verifies the validity of a statement. (No, because F T is true. Hauskrecht Basic counting rules Counting problems may be hard, and easy solutions are not obvious Approach simplify the solution by decomposing the problem Two basic decomposition rules Product rule A count decomposes into a sequence of dependent counts. diagram to illustrate it in the Euclidean case. Download Free PDF View PDF International Journal of Mathematical Combinatorics 2009, Vol. 2 Specifying a relation 92 8. ) Fallacy of denying the hypothesis. I In general, there may be more than two cases to consider I Proof by cases says that to show (p1 p2 pk) q it su ces to show p1 q p2 q pk q Instructor Is l Dillig, CS311H Discrete Mathematics Mathematical Proof. The function f(x) 5x3 2x 1 is a polynomial function, which is known to be continuous over the real numbers. 3 By digraph domaincodomain 93 8. 1. A proof is a logical argument that verifies the validity of a statement. Understanding these methods is a key component of learning how to read and construct mathematical proofs. Understanding these methods is a key component of learning how to read and construct mathematical proofs. Theorem The sum of the terms of the arithmetic progression a, ad,a2d, , and is Why 2 (1) () 11 n n S a jd na d j na d n j n j CS 441 Discrete. One we have chosen a proof method, we use axioms, de nitions of terms, previously proved results, and rules of inference to complete the proof.  Many dening properties in mathematics have the form xP(x) Q(x), representing the idea. Understanding these methods is a key component of learning how to read and construct mathematical proofs. (No, because F T is true. 
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	.  Direct proof Contrapositive . . Proof By contradiction; assume n2 is even but n is odd. . . . . To disprove it several people have hunting for an example for which the statement is not true, i. But this is clearly impossible, since n2 is even. IProofAssume n is odd. We demonstrate that a theorem is true with a proof (valid argument) using Definitions Other theorems Rules of logic Axioms A lemma is a helping theorem or a result that is needed to prove a theorem. Direct Proofs In direct proof, we show that conditional is true. ) Fallacy of denying the hypothesis. a method to generate new element(s) from the elements already determined and the third rule binds or restricts the de ned set to the elements generated by the rst two rules. Discrete Mathematics Introduction to Proofs Definition A theorem is a statement that can be shown to be true. Methods of proof of an implication PDF unavailable 8 First order logic(1) PDF unavailable 9 First order logic(2) PDF unavailable 10 Rules of influence for quantified propositions. Mathematical Induction What follows are some simple examples of proofs. 7, 2 hours) Methods of mathematical argument (i. This is really a special case of proof by contrapositive (where your &92;if" is all of mathematics, and your &92;then" is the statement you are trying to prove). Then n2 2m 1, so by definition n2 is even. . 2. Example 1. A Simple Proof by Contradiction Theorem If n2 is even, then n is even. 1 and Its Applications 4E Kenneth Rosen TP 1 Section 3.  2. 2 Specifying a relation 92 8. 3 Set operations. The method of proof for If and only if theorems is found in the law (P C) ((P C) (C P)). METHOD OF EVALUATION Percentages Graded content (Assignments, Oral quizzes, Projects, Midterm exam, Final Exam, Attendance and participation, etc) - 10 Graded homework, - 20 Quizes - 20 Exam 1 - 20 Exam 2 - 30 Final exam. In the following. 7 Discrete Structures Recursion. . .  Therefore, if it snows, I will get an A. ) Fallacy of denying the hypothesis. Constructive Proofs. Discussion The rst two. . . 1. 1. 2. We dont give the usual horizontal-line presentation of the rules. 5. is an example of modus ponens. . Direct. Let f be a continuous function defined over a closed interval a, b. 1. 5. . These methods provide the overall approach and strategy of proofs. 5-&167;1. 2. Discrete Math Basic Proof Methods 1. . One we have chosen a proof method, we use axioms, de nitions of terms, previously proved results, and rules of inference to complete the proof. One more quick note about the method of direct proof. Discrete Mathematics (c) Marcin Sydow Proofs Inference rules Proofs Set theory axioms Proof A mathematical proof is a (logical) procedure to establish the truth of a. 2 Proof by contradiction In proof by contradiction, you assume your statement is not true, and then derive a con-tradiction. . . When we begin, we assume p, and then prove r 1 to be true. . Understanding these methods is a key component of learning how to read and construct mathematical proofs. 4 By 0-1 matrix 93 8. . . majority of mathematical works, while considered to be formal, gloss over details all the time. . The proof by contrapositive is based on the fact that an implication is equivalent to its contrapositive. Then from the rules of algebra 3(2x 3y) 101. .  2. 
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. Thus, if n is odd, n2is. . Thus mathematics departments wishing to develop or retain Discrete Mathematics as a service for computer science are urged to consult closely with faculty in computer science in designing or updating their offerings. 
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2. Understanding these methods is a key component of learning how to read and construct mathematical proofs. . A mathematical proof is an inferential argument for a mathematical statement, showing that the stated assumptions logically guarantee the conclusion. Section 1. . 
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Methods of Proving Theorems 1. proof methods. ) Fallacy of denying the hypothesis. . We all know how to solve an equation such as 3x 8 23, where x is a real number. 5 Methods of Proof 1. Math 151 Discrete Mathematics Methods of Proof By Malek Zein AL-Abidin Proof by Contraposition Proofs by contraposition make use of the fact that the conditional statement p q is equivalent to its contrapositive, q p. 
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. Methods of Proving Theorems 1. 5 Methods of Proof 1.  Universal statements method of exhaustion and generalized proof Direct Proof Express the statement in the form x D, P(x) Q(x) Take an arbitrary x from D so that P(x) is true Show that Q(x) is true based on previous axioms, theorems, P(x) and rules of valid reasoning. 1 and Its Applications 4E Kenneth Rosen TP 1 Section 3. 5-&167;1. 
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This is essentially natural deduction proof, but laid out on the page in roughly the box-and-line style used by Bornat (2005). Proof Prove Ifnisodd,thenn2 isodd. CS 441 Discrete mathematics for CS M. 
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I Then use rules of inference, axioms, previously shown theoremslemmas to show that q is also true I ExampleIf n is an odd integer, than n 2 is also odd. 
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Let f be a continuous function defined over a closed interval a, b. 
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Then, n2 4 k 4 k 1 2(2 k22 k)1 , which is odd. 
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Aug 17, 2021 Indirectly (or by contradiction) Assume P is true and C is false and prove that this leads to a contradiction of some premise, theorem, or basic truth
3 Indirect Proofs
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