General Relativity – Part I


I. Geometry 
a. Sphere

i. Sum of Interior Angles of a Triangle = 
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b. Line Elements

i. 
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iii. 
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II. Space, Time and Gravity
a. Coordinate Transformations – displacement(translation), rotation, uniform motion, Galilean transformation

b. Rotation of Axes 
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c. Principle of Relativity

d. Newtonian Gravity 

i. 
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e. Variational Principle: 
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III. Special Relativity

a. Einstein’s Postulates

b. Simultaneity

c. Time Dilation 
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d. Length Contraction 
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e. Line element 
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f. Spacetime Diagrams and Light Cones
g. Lorentz Transformations/Boosts
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      hyperbolic angle 
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h. Proper time 
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i. Addition of Velocities 
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IV. Four Vectors and Dynamics

a. 
[image: image23.wmf]a

a

a

=

ae

 for 
[image: image24.wmf]0,1,2,3

a

=

 - using Einstein Summation Convention

b. 
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c. 
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d. 
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f. 
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 and finally:
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