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WHAT IS GEOMETRY?
 The word ‘Geometry’ comes from Greek word ‘geo’
 meaning the ‘earth’ and ‘metrein’ meaning to ‘measure’.
 Geometry appears to have originated from the need for
 measuring land. Nearly 5000 years ago geometry
 originated in Egypt as an art of earth measurement. The
 knowledge of geometry passed from Egyptians to the
 Greeks and many Greek mathematicians worked on
 geometry. It is a branch of mathematics concerned with
 questions of shape,size,relative positions of figures & the
 properties of space.
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What Is Euclidean Geometry ?
 The geometry with which we are most familiar is called
 Euclidean geometry. Euclidean geometry was named
 after Euclid, a Greek mathematician who lived in 300
 BC. Most of the theorems which are taught in high
 schools today can be found in Euclid's 2000 year old
 book “THE ELEMENTS”.Euclidean geometry deals with points, lines and planes &
 how they interact to make complex figures.
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EUCLID
 Euclid ,300 BC, also known as Euclid of
 Alexandria, was a Greek mathematician, often
 referred to as the "Father of Geometry". His
 Elements is one of the most influential works in
 the history of mathematics. In the Elements,
 Euclid deduced the principles of what is now
 called Euclidean geometry from a small set of
 axioms. Euclid also wrote works on conic
 sections, number theory &rigor
 http://www.google.co.in/imgres?imgurl=http://www.nndb.com/people/724/000087463/euclid-1-sized.jpg&imgrefurl=http://www.nndb.com/people/724/000087463/&h=295&w=248&sz=36&tbnid=tiK4zwjOy4DMoM:&tbnh=90&tbnw=76&prev=/search?q=euclid&tbm=isch&tbo=u&zoom=1&q=euclid&usg=__3qAWmQmlN2BZI01FZTXmB1ACkLI=&docid=Ho6S2sbSwpeJEM&hl=en&sa=X&ei=X1rkT_6jKIr3rQeh393rCA&ved=0CIABEPUBMAM&dur=484
 http://www.google.co.in/imgres?imgurl=http://www.nndb.com/people/724/000087463/euclid-1-sized.jpg&imgrefurl=http://www.nndb.com/people/724/000087463/&h=295&w=248&sz=36&tbnid=tiK4zwjOy4DMoM:&tbnh=90&tbnw=76&prev=/search?q=euclid&tbm=isch&tbo=u&zoom=1&q=euclid&usg=__3qAWmQmlN2BZI01FZTXmB1ACkLI=&docid=Ho6S2sbSwpeJEM&hl=en&sa=X&ei=X1rkT_6jKIr3rQeh393rCA&ved=0CIABEPUBMAM&dur=484
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THE ELEMENTSEuclid's Elements is a mathematical and geometric
 treatise consisting of 13 books . It is a collection of definitions, postulates , propositions (theorems and constructions), and mathematical proofs of the propositions. The thirteen books cover Euclidean geometry and the ancient Greek version of elementary number theory. The work also includes an algebraic system that has become known as geometric algebra, which is powerful enough to solve many algebraic problems,including the problem of finding the square root. Euclid's Elements has been referred to as the most successful and influential textbook ever written
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Euclid stated five postulates on which he based all
 his theorems:
 1) A straight line may be drawn from any one point
 to any other point.
 2) A terminated line can be produced indefinitely.
 3) A circle can be drawn with any centre & radius.
 4) All right angles are equal to one another.
 A POSTULATE IS A STATEMENT WHICH IS
 ASSUMED TO BE TRUE.
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5)If a straight line falling on two straight
 lines makes the sum of the interior angles
 on the same side less than two right
 angles, then the two straight lines, if
 extended indefinitely, meet on that side on
 which the angle sum is less than the two
 right angles.
 EUCLID’S FIFTH POSTULATE
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For 2000 years people were uncertain of what to make of Euclid’s fifth postulate!
 •It was very hard to understand. It was not as
 simplistic as the first four postulates.
 •The parallel postulate does not say parallel lines
 exist it shows the properties of lines that are not
 parallel.
 •Euclid proved 28 propositions before he utilized
 the 5th postulate.
 •Euclid used the 5th postulate to prove well-known
 results such as the Pythagorean theorem and that
 the sum of the angles of a triangle equals
 180degrees.
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The Parallel Postulate or Theorem?
 Is this postulate really a theorem? If so, was Euclid simply
 not clever enough to find a proof?
 Mathematicians worked on proving this “possible
 theorem” but all came up short.
 2nd century, Ptolemy, and 5th century Greek philosopher,
 Proclus tried and failed.
 The 5th postulate was translated into Arabic and worked
 on through the 8th and 9th centuries and again all proofs
 were flawed.
 In the 19th century an accurate understanding of this
 postulate occurred.
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Playfair’s Postulate
 Instead of trying to prove the 5th postulate
 mathematicians played with logically equivalent
 statements. The most famous of which was
 Playfair’sPostulate.
 This postulate was named after Scottish scientist
 John Playfair, who made it popular in the 18th
 century.
 Palyfair’s Postulate:
 Through a point not on a line, there is exactly
 one line parallel to the given line.
 Playfair’s Postulate is now often presented in
 text books as Euclid’s 5th Postulate.
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Given a line and a point not on that line,
 there is exactly one line through the point
 that is parallel to the line.
 We can say that Euclid’s geometry is that geometry
 which holds the parallel postulate.
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NON-EUCLIDEAN
 GEOMETRY
 http://www.google.co.in/imgres?imgurl=http://www.nndb.com/people/724/000087463/euclid-1-sized.jpg&imgrefurl=http://www.nndb.com/people/724/000087463/&h=295&w=248&sz=36&tbnid=tiK4zwjOy4DMoM:&tbnh=90&tbnw=76&prev=/search?q=euclid&tbm=isch&tbo=u&zoom=1&q=euclid&usg=__3qAWmQmlN2BZI01FZTXmB1ACkLI=&docid=Ho6S2sbSwpeJEM&hl=en&sa=X&ei=X1rkT_6jKIr3rQeh393rCA&ved=0CIABEPUBMAM&dur=484
 http://www.google.co.in/imgres?imgurl=http://www.nndb.com/people/724/000087463/euclid-1-sized.jpg&imgrefurl=http://www.nndb.com/people/724/000087463/&h=295&w=248&sz=36&tbnid=tiK4zwjOy4DMoM:&tbnh=90&tbnw=76&prev=/search?q=euclid&tbm=isch&tbo=u&zoom=1&q=euclid&usg=__3qAWmQmlN2BZI01FZTXmB1ACkLI=&docid=Ho6S2sbSwpeJEM&hl=en&sa=X&ei=X1rkT_6jKIr3rQeh393rCA&ved=0CIABEPUBMAM&dur=484
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Non-Euclidean geometry
 The last axiom of Euclid is not quite as self evident as the others.
 In the 19th century, Georg Friedrich Bernard Riemann came up with the idea of replacing Euclid’s axioms with their opposites
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Non-Euclidean geometry
 • Two points may determine more than one line
 (instead of axiom 1)
 • All lines are finite in length but endless i.e.
 circles(instead of axiom 2)
 • There are no parallel lines (instead of axiom 5)
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The theorems that can be deduced from these new
 axioms are
 1. All perpendiculars to a straight line meet at one
 point.
 2. Two straight lines enclose an area
 3. The sum of the angles of a triangle are grater than 180°
 Do these make sense?
 They do if we imagine space is like the surface
 of a sphere!On the surface of a sphere, it can be shown that the
 shortest distance between two points is always the arc of a
 circle. This means in Riemannian geometry a straight line
 will appear as a curve when represented in two
 dimensions.
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Two straight lines enclose an area
 Any two lines of longitude
 (straight lines) meet at both
 the North and South poles so
 define an area.
 All perpendiculars to a straight line meet at one
 point.
 Lines of longitude are
 perpendicular to the equator but
 meet at the North pole
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The sum of the angles of a triangle are greater than 180°
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The main difference between Euclidean & non-Euclidean
 geometry is that instead of describing a plane as a flat
 surface, a plane is a sphere.
 A line on the sphere is a great circle which is any circle on
 the sphere that has the same center as the sphere.
 Points are exactly the
 Same, just on a sphere.
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ARE EUCLID’S POSTULATES TRUE IN
 SPHERICAL GEOMETRY ?
 1)Through any two points there is exactly
 one line
 TRUE
 2)Through any three points not on the same
 line there is exactly one plane.
 TRUE

Page 20
                        

Come on! I
 wouldn’t write
 them if they
 weren’t true !!!!
 4) All right angles are congruent.
 TRUE
 3) A line contains at least two points.
 TRUE
 http://www.google.co.in/imgres?imgurl=http://www.nndb.com/people/724/000087463/euclid-1-sized.jpg&imgrefurl=http://www.nndb.com/people/724/000087463/&h=295&w=248&sz=36&tbnid=tiK4zwjOy4DMoM:&tbnh=90&tbnw=76&prev=/search?q=euclid&tbm=isch&tbo=u&zoom=1&q=euclid&usg=__3qAWmQmlN2BZI01FZTXmB1ACkLI=&docid=Ho6S2sbSwpeJEM&hl=en&sa=X&ei=X1rkT_6jKIr3rQeh393rCA&ved=0CIABEPUBMAM&dur=484
 http://www.google.co.in/imgres?imgurl=http://www.nndb.com/people/724/000087463/euclid-1-sized.jpg&imgrefurl=http://www.nndb.com/people/724/000087463/&h=295&w=248&sz=36&tbnid=tiK4zwjOy4DMoM:&tbnh=90&tbnw=76&prev=/search?q=euclid&tbm=isch&tbo=u&zoom=1&q=euclid&usg=__3qAWmQmlN2BZI01FZTXmB1ACkLI=&docid=Ho6S2sbSwpeJEM&hl=en&sa=X&ei=X1rkT_6jKIr3rQeh393rCA&ved=0CIABEPUBMAM&dur=484
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Is the parallel postulate true in spherical
 geometry?Given a line & a point not on that line how many lines can
 be drawn through the point that are parallel to the line?
 NONE,THEREFORE THE PARALLEL POSTULATE
 IS FALSE IN SPHERICAL GEOMETRY.
 Except for the circle in the middle, these
 horizontal circles do not share a center with
 the sphere & therefore cannot be
 considered parallel lines, even though they
 appear to be parallel.
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If the parallel postulate is not true that means that
 given a line & a point not on that line there is
 NOT exactly one line through the point which is
 parallel to the line.
 How can that be possible?
 Remember points,lines & planes are undefined
 terms. Their meaning comes only from
 postulates. So if we change the postulate we can
 change the meaning of points,lines,planes & how
 they interact with each other.
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WHY BOTHER STUDING SPHERICAL
 GEOMETRY?
 BECAUSE THE EARTH IS A SPHERE.
 Euclidean geometry cannot be used to
 Model the earth because it is a sphere.
 Instead of the Cartesian coordinates used
 In Euclidean geometry, longitudes & latitudes
 are used as to define the points on the earth.
 http://www.google.com/imgres?imgurl=http://www.how-to-draw-cartoons-online.com/image-files/cartoon_earth.gif&imgrefurl=http://www.how-to-draw-cartoons-online.com/cartoon-earth.html&h=226&w=250&sz=13&tbnid=vaSU6wwt2n_-HM:&tbnh=90&tbnw=100&prev=/search?q=earth+cartoon&tbm=isch&tbo=u&zoom=1&q=earth+cartoon&usg=__WIcBP2t1xhdgtajfi38WWMGfZDA=&docid=Hiv1OitZOWP4KM&sa=X&ei=6pPkT5ynJYjsrAei6-H1CA&ved=0CF8Q9QEwAA&dur=577
 http://www.google.com/imgres?imgurl=http://www.how-to-draw-cartoons-online.com/image-files/cartoon_earth.gif&imgrefurl=http://www.how-to-draw-cartoons-online.com/cartoon-earth.html&h=226&w=250&sz=13&tbnid=vaSU6wwt2n_-HM:&tbnh=90&tbnw=100&prev=/search?q=earth+cartoon&tbm=isch&tbo=u&zoom=1&q=earth+cartoon&usg=__WIcBP2t1xhdgtajfi38WWMGfZDA=&docid=Hiv1OitZOWP4KM&sa=X&ei=6pPkT5ynJYjsrAei6-H1CA&ved=0CF8Q9QEwAA&dur=577

Page 24
                        

Any location on the earth can be found with its latitudes &
 longitudes. Maharashtra ,India
 Lat.=20 degrees north
 Long. =76 degrees east
 On a sphere, the sum of the angles
 of a triangle is not equal to 180. The
 surface of a sphere is not a
 Euclidean space, but locally the
 laws of the Euclidean geometry are
 good approximations. In a small
 triangle on the face of the earth, the
 sum of the angles is very nearly 180°.
 http://en.wikipedia.org/wiki/File:Triangles_(spherical_geometry).jpg
 http://en.wikipedia.org/wiki/File:Triangles_(spherical_geometry).jpg
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The main difference between Euclidean and non-
 Euclidean geometry is with parallel lines.
 Two lines are parallel if they never meet. However,
 on a sphere any two great circles will intersect in
 two points. This means that it is not possible to
 draw parallel lines on a sphere, which also
 eliminates all parallelograms and even squares
 and rectangles.
 In developing Non-Euclidean geometry, we will
 rely heavily on our knowledge of Euclidean
 geometry for ideas, methods, and intuition.
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APPLICATIONS OF EUCLIDEAN GEOMETRY
 One of the earliest reasons for interest in geometry
 was surveying and certain practical results from
 Euclidean geometry, such as the right-angle
 property of triangle, were used long before they
 were proved formally.The fundamental types of
 measurements in Euclidean geometry are
 distances and angles, and both of these quantities
 can be measured directly by a surveyor.
 Geometric optics uses Euclidean geometry to
 analyze the focusing of light by lenses and
 mirrors.
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APPLICATIONS OF SPHERICAL GEOMETRY
 One of the most used geometry is Spherical Geometry
 which describes the surface of a sphere. Spherical
 Geometry is used by pilots and ship captains as they
 navigate around the world.
 For example, did you know that the shortest flying
 distance from Florida to the Philippine Islands is a path
 across Alaska.
 The Philippines are South of Florida then why is flying
 North to Alaska a short-cut?
 The answer is that Florida, Alaska, and the Philippines are
 collinear locations in Spherical Geometry (they lie on a
 "Great Circle").
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You are right. We
 both are equally
 used. Lets be
 friends!!!
 Hmm… I think there is
 nothing to fight.
 http://www.google.co.in/imgres?imgurl=http://www.nndb.com/people/724/000087463/euclid-1-sized.jpg&imgrefurl=http://www.nndb.com/people/724/000087463/&h=295&w=248&sz=36&tbnid=tiK4zwjOy4DMoM:&tbnh=90&tbnw=76&prev=/search?q=euclid&tbm=isch&tbo=u&zoom=1&q=euclid&usg=__3qAWmQmlN2BZI01FZTXmB1ACkLI=&docid=Ho6S2sbSwpeJEM&hl=en&sa=X&ei=X1rkT_6jKIr3rQeh393rCA&ved=0CIABEPUBMAM&dur=484
 http://www.google.co.in/imgres?imgurl=http://www.nndb.com/people/724/000087463/euclid-1-sized.jpg&imgrefurl=http://www.nndb.com/people/724/000087463/&h=295&w=248&sz=36&tbnid=tiK4zwjOy4DMoM:&tbnh=90&tbnw=76&prev=/search?q=euclid&tbm=isch&tbo=u&zoom=1&q=euclid&usg=__3qAWmQmlN2BZI01FZTXmB1ACkLI=&docid=Ho6S2sbSwpeJEM&hl=en&sa=X&ei=X1rkT_6jKIr3rQeh393rCA&ved=0CIABEPUBMAM&dur=484
 http://www.google.co.in/imgres?imgurl=http://4.bp.blogspot.com/_OXgISAI3a0Q/TBpb402U74I/AAAAAAAAAEY/YiFFFMJj9Dg/s1600/shake_hands.jpg&imgrefurl=http://danaga.dns04.com/2805/home/shaking-hands-clipart&h=531&w=750&sz=52&tbnid=T0xX2noWYtwBXM:&tbnh=90&tbnw=127&prev=/search?q=shake+hands+clipart&tbm=isch&tbo=u&zoom=1&q=shake+hands+clipart&usg=__ZmubI741iY8PBSPAm7qCg8Dfj8g=&docid=xOB24_NhRDcEVM&hl=en&sa=X&ei=mZbkT_K1L4jsrAei6-H1CA&ved=0CGUQ9QEwAg&dur=31
 http://www.google.co.in/imgres?imgurl=http://4.bp.blogspot.com/_OXgISAI3a0Q/TBpb402U74I/AAAAAAAAAEY/YiFFFMJj9Dg/s1600/shake_hands.jpg&imgrefurl=http://danaga.dns04.com/2805/home/shaking-hands-clipart&h=531&w=750&sz=52&tbnid=T0xX2noWYtwBXM:&tbnh=90&tbnw=127&prev=/search?q=shake+hands+clipart&tbm=isch&tbo=u&zoom=1&q=shake+hands+clipart&usg=__ZmubI741iY8PBSPAm7qCg8Dfj8g=&docid=xOB24_NhRDcEVM&hl=en&sa=X&ei=mZbkT_K1L4jsrAei6-H1CA&ved=0CGUQ9QEwAg&dur=31
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THANK YOU
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