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ASTRONOMICAL UNITS



HUBBLE LAW AND EXPANDING UNIVERSE



EXPANSION OF THE UNIVERSE



DYNAMICS OF THE UNIVERSE



METRIC



METRIC



METRIC



GR ELEMENTS OF FRW COSMOLOGY - I



GR ELEMENTS OF FRW COSMOLOGY - II



DYNAMICS OF THE UNIVERSE
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EVOLUTION OF THE UNIVERSE



EVOLUTION OF UNIVERSE AND THE CONTENT



NUMERICAL QUADRATURE - TRAPEZOID



EVOLUTION OF UNIVERSE AND THE CONTENT

def Friedmann(a,m,r,l):
Omega_0 = m + r + l
t = (1/ np.sqrt((r/(a*a)) + (m/a) + (l * (a*a)) + (1-Omega_0)))/H_0

return t

def Trapezoidal(a,b,m,r,l):
n = 10000 # Step number
deltaX = (b-a)/n # Step size

AGE = 0

x = np.zeros(n)
y = np.zeros(n)
z = np.zeros(n)

for i in range(n):
x[i] = a + i*deltaX # Increment
y[i] = Friedmann(x[i],m,r,l) # Numerical value of the function
z[i] = (deltaX/2) * (2*np.sum(y) - y[0] - y[n-1]) # Total integration result 

if (x[i] == 1 or 1-eps <= x[i] <= 1+eps):
AGE = z[i]

print ('Age of the universe with m = %5.3f, r = %5.3f, lambda = %5.3f is %5.3f G
yr' %(m,r,l,AGE))

return x,z,AGE
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MODIFYING THEORY – LAGRANGIAN FORMALISM 



MINIMALLY COUPLED INFLATON



SLOW-ROLL EQUATIONS



RELATING DYNAMICS WITH PARAMETERS



RELATING DYNAMICS WITH PARAMETERS - II



TOY MODEL: MONOMIAL POTENTIAL



SOME INTERACTIVITY..



PREDICTIONS OF TODAY’S TOY MODEL
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SLOW-ROLL EQUATIONS: JF




