

    

        


        
        
                        
                
            
                    


        
            	
                    aulii
                
	
                    
                        Home
                    
                
	
                    
                        Comments
                    
                


        


        
    
    

    
        
            
                
                    
                                                    
    
        

        


        
            Non-Euclidean Geometry By: Victoria Leffelman 
        

    





                                            

                

            

        


        
            
                
                
                
            

            
                

                

                
                    
                     Match case
                     Limit results 1 per page
                    

                    
                    

                

            

        
    


    
        
                            
                    


        

            
                
                    

                    
                    
                

                
                    
                    1

29
                    
                

                
                    
                    100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                    
                


                
                
                    
                    Embed
                
                
            


        

        

    




        

            

        
            
                
                    
                        
                            Home
                        

                        
                                            


                    
                        Non-Euclidean Geometry

                        Feb 24, 2016

                        
                                                                                        Download
                                                        Report
                        


                        
                            Category:
                            
                                Documents
                            

                        


                                                    
                                Author:
                                aulii
                            

                        

                                                    
                                Description:
                            

                            
                                Non-Euclidean Geometry.  By: Victoria Leffelman.  Non-Euclidean Geometry.  Any geometry that is different from Euclidean geometry  Consistent system of definitions, assumptions, and proofs that describe points, lines, and planes  - PowerPoint PPT Presentation
                            

                        

                                                    
                                Tags:
                                
                                    basis of euclidean geometry
bolyai noneuclidean
postulates5euclidean
postulate equivalent
parallels postulate
euclidean noneuclidean6the
successful geometry
given point parallel

                                

                            

                        
                    



                    

                                    

            




            
                
                    
                                                    Welcome
                        
                                                    
                                Comments
                            
                        
                                            




                                            
                            Welcome message from author

                            This document is posted to help you gain knowledge. Please leave a comment to let me know what you think about it! Share it to your friends and learn new things together.
                        

                    

                                            
                                                            
                            
                            

                        

                    

                                    

            

        


                    
                
                    
                        Transcript

                        
                            Page 1
                        

Non-Euclidean Geometry
 By: Victoria Leffelman
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Any geometry that is different from Euclidean geometry
 Consistent system of definitions, assumptions, and proofs that describe points, lines, and planes
 Most common types of non-Euclidean geometries are spherical and hyperbolic geometry
 Non-Euclidean Geometry
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Opened up a new realm of possibilities for mathematicians such as Gauss and Bolyai
 Non-Euclidean geometry is sometimes called Lobachevsky-Bolyai-Gauss Geometry
 Non-Euclidean Geometry
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Was not widely accepted as legitimate until the 19th century
 Debate began almost as soon the Euclid’s Elements was written
 Non-Euclidean Geometry
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The basis of Euclidean geometry is these five postulates
 ◦1: Two points determine a line◦2: A straight line can be extended with no
 limitation◦3: Given a point and a distance a circle can be
 drawn with the point as center and the distance as radius
 ◦4: All right angles are equal◦5: Given a point p and a line l, there is exactly
 one line through p that is parallel to l
 Euclid’s five postulates
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Euclidean geometry marks the beginning of axiomatic approach in studying mathematical theories
 Non-Euclidean geometry holds true with the rest of Euclid’s postulates other than the fifth
  
 Euclidean & non-Euclidean
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The fifth postulate is very different from the first four and Euclid was not even completely satisfied with it
 Being that it was so different it led people to wonder if it is possible to prove the fifth postulate using the first four 
 Many mathematicians worked with the fifth postulate and it actually stumped many these mathematicians for centuries
 It was resolved by Gauss, Lobachevsky, and Riemann
 Fifth postulate
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Proclus wrote a commentary on the Elements and created a false proof of the fifth postulate, but did create a postulate equivalent to the fifth postulate
 Became known as Playfair’s Axiom, even though developed by Proclus because Playfair suggested replacing the fifth postulate with it
 Playfair’s Axiom: Given a line and a point not on the line, it is possible to draw exactly one line through the given point parallel to the line
 Playfair’s Axiom:
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Saccheri assumed that the fifth postulate was false and then attempted to develop a contradiction
 He also studied the hypothesis of the acute angle and derived many theorems of non-Euclidean geometry without even realizing it
 Girolamo Saccheri
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Studied a similar idea to Saccheri He noticed that in this geometry, the angle
 sum of a triangle increased as the area of a triangle decreased
 Lambert
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Spent 40 years working on the fifth postulate and his work appears in a successful geometry book, Elements de Geometrie
 Proved Euclid’s fifth postulate is equivalent to: the sum of the angles of a triangle is equal to two right angles and cannot be greater than two right angles
 Legendre
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Was the first to really realize and understand the problem of the parallels
 He actually began working on the fifth postulate when only 15 years old
 He tried to prove the parallels postulate from the other four
 In 1817 he believed that the fifth postulate was independent of the other four postulates
 Gauss
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Looked into the consequences of a geometry where more than one line can be drawn through a given point parallel to a given line
 Never published his work, but kept it a secret
 Gauss continued…
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However, Gauss did discuss the theory with Farkas Bolyai
 Fatkas Bolyai:• Created several false proofs of the parallel
 postulate• Taught his son Janos Bolyai math but told him not
 to waste time on the fifth postulate Janos Bolyai: • In 1823 he wrote to his father saying “I have
 discovered things so wonderful that I was astounded, out of nothing I have created a strange new world.”
 Farkas & Janos Bolyai
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It took him 2 years to write down everything and publish it as a 24 page appendix in his father’s book◦ The appendix was published before the book
 though◦ Gauss read this appendix and wrote a letter to his
 friend, Farkas Bolyai, he said “I regard this young geometer Bolyai as a genius of the first order.”
 ◦ Gauss did not tell Bolyai that he had actually discovered all this earlier but never published
 Janos Bolyai
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Also published his own work on non-Euclidean geometry in 1829◦ Published in the Russian Kazan Messenger , a local
 university publication Gauss and Bolyai did not know about
 Lobacevsky or his work He did not receive any more public recognition
 than Bolyai He published again in 1837 and 1840
 ◦ The 1837 publication was introduced to a wider audiences to the mathematical community did not necessarily accept it
 Lobachevsky
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Replaced the fifth postulate with Lobachevsky’s Parallel Postulate: there exists two lines parallel to a given line through a point not on the line
 Developed other trigonometric identities for triangles which were also satisfied in this same geometry
 Lobachevsky continued…
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Lobachevsky continued…
 Published in 1840 Lobachevsky's diagram
 All straight lines which in a plane go out from a point can, with reference to a given straight line in the same plane, be divided into two classes - into cutting and non-cutting. The boundary lines of the one and the other class of those lines will be called parallel to the given line.
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Bolyai’s and Lobachevsky’s thoughts had not been proven consistent
 Beltrami was the one that made Bolyai’s and Lobachevsky’s ideas of geometry at the same level as Euclidean
 In 1868 he wrote a paper Essay on the interpretation of non-Euclidean geometry◦ Described a 2-dimensional non-Euclidean
 geometry within a 3-dimensional geometry◦ Model was incomplete but showed that Euclid’s
 fifth postulate did not hold
 Beltrami
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Wrote doctoral dissertation under Gauss’ supervision
 Gave inaugural lecture on June 10, 1854, which he reformulated the whole concept of geometry◦ Published in 1868, two years after his death
 Briefly discussed a “spherical geometry” in which every line through p not on a line AB meets the line AB
 Riemann
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In 1871, Klein finished Beltrami’s work on the Bolyai and Lobachevsky’s non-Euclidean geometry
 Also gave models for Riemann’s spherical geometry
 Showed that there are 3 different types of geometry◦ Bolyai-Lobachevsky type◦ Riemann◦ Euclidean
 Klein
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Euclidean: given a line l and point p, there is exactly one line parallel to l through p
 Elliptical/Spherical: given a line l and point p, there is no line parallel to l through p
 Hyperbolic: given a line l and point p, there are infinite lines parallel to l through p
 Three possible notions of parallelism
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Euclidean
 Elliptical
 Hyperbolic
 Three possible notions of parallelism
 p
 l
 p
 l
 l
 p
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Euclidean: the lines remain at a constant distance from each other and are parallels
 Hyperbolic: the lines “curve away” from each other and increase in distance as one moves further from the points of intersection but with a common perpendicular and are ultraparallels
 Elliptic: the lines “curve toward” each other and eventually intersect with each other
 Euclidean & Non-Euclidean Geometry
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Euclidean & Non-Euclidean Geometry
 Euclidean: the sum of the angles of any triangle is always equal to 180°
 Hyperbolic: the sum of the angles of any triangle is always less than 180°
 Elliptic: the sum of the angles of any triangle is always greater than 180°; geometry in a sphere with great circles
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Comparison
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History of Non-Euclidean Geometry. (n.d.). Retrieved July 1, 2010, from Tripod:
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