General Relativity — Part |

Geometry
a. Sphere
i. Sum of Interior Angles of aTriangle= p +A2
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b. Line Elements
i. dS?=dx*+dy?, dS® =dr®+(rdf )?, dS* =a*(dqg? +sin’qdf %)
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Space, Time and Gravity
a. Coordinate Transformations — displacement(trans ation), rotation, uniform
motion, Galilean transformation

b. Rotation of Axes x'=xcos] +ysinj ,y'- -Xxsinj +ycosj ,z'=z
c. Principle of Relativity
d. Newtonian Gravity

i. N¥F =-4pGm, F=-mNF
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e. Variationa Principle: §x(t)] tEj_(x(t),x(t)) dt dS=0p o 8115(('5 X 0
Specia Relativity
Einstein’s Postul ates
Simultaneity

Time Dilation dt =dtv1- V2/c? or Dt'=gDt,, g = (1- v?/c?) 2
Length Contraction L'=L,/g
Line element ds® = - (cdt)® + dx® + dy® + dz*

Spacetime Diagrams and Light Cones
Lorentz Transformations/Boosts

t'=g(t- vx/c®),x'=g(x- w),y'=y,z'=z
hyperbolic angle v = ctanhq
h. Proper time dt > =- ds®/c?
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i, Addition of Velocities V¥ =X = V" -V

=— — elc.
dt' 1- w¥/c? ©

Four Vectors and Dynamics

a a=a¢€" fora =0,123 - using Einstein Summation Convention
b. a*=h_a*b® for h =diag(- 1,1,1,1)

c. ds®=h_ dx*dx’
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f. p=mub pxp=-m?, p* =(E,p)=(mg,mgV) andfinally: L =,/-h
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