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Blog Entry © Thursday, September 11, 2025, by James Pate Wiliams, Jr. Modeling the
Friedmann Equation in the Early Universe

References: Friedmann equations - Wikipedia and Elementary Numerical Analysis an
Algorithmic Approach by S. D. Conte and Carl de Boor
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https://en.wikipedia.org/wiki/Friedmann_equations

m FriedmannEquationCPP
File Help

Dust Density
Radiation Density
Dark Matter Density
Curvature Constant

Initial Value of a[t]

Graph

B Friedma nnEquationCPP
File Help

Dust Density
Radiation Density
Dark Matter Density
Curvature Constant

Initial Yalue of a[t]

Graph

Page 2 of 6

- o X
0.0 -
T = 5.213
0.2 - 4574 L
o = 3.936 /

o = 3.296 /
cancel 2.657 /

2.017

1.378 /

0.739

0.0000 0.2500 0.5000 0.7500 1.0000 1.2500 1.5000 1.7500 2.0000

17.129

0E - 15.001 /
10 = 12.872 /

01 - 10.743 /
8.615
Cancel /

6.486 //
4.357 -
2.229

___--—*'"””"*/

0.0000 0.2500 0.5000 0.7500 1.0000 1.2500 1.5000 1.7500 2.0000



m FriedmannEgquationCPP
File Help

Dust Density
Radiation Density
Dark Matter Density
Curvature Constant

Initial Value of a[t]

Graph

B Friedma nnEquationCPP
File Help

Dust Density
Radiation Density
Dark Matter Density
Curvature Constant

Initial Yalue of a[t]

Graph

0.0 -
0.2 @
0.8 @
0.0 @
0.1 i

0.0 -
0.2 -
0.8 -
+1.0 -
0.1 -

Cancel

15.979

13.994

12.009

10.024

8.039

6.055

4.070

2.085

0.0000

14.739

12.909

11.079

9.249

7.419

5.590

3.760

1.930

0.0000

Page 3 of 6

1.2500 1.5000 1.7500 2.0000

1.2500 1.5000 1.7500 2.0000



Page 4 of 6

#

File Help

Dust Density 01 -

Radiation Density 0.8 - 4.508

Dark Matter Density 0.1 - 3.957 //
Curvature Constant 1.0 - 3.406 —

Initial Value of a[f) 0.1 - 2.555 /
Graph Cancel 2.304 /

1.753

1.202

0.651 /

0.0000 0.2500 0.5000 0.7500 1.0000 1.2500 1.5000 1.7500 2.0000

B FriedmannEquationCPP = a X
File Help

Dust Density 0.1 -

Radiation Density 0.8 - 4.181

Dark Matter Density 0.1 - 3.671 //
Curvature Constant 0.0 = 3.161 //

2.651 =

Initial Yalue of a[t) 0.1 - /
211
Graph Cancel

1.631

1.120 =

0.610 /

0.0000 0.2500 0.5000 0.7500 1.0000 1.2500 1.5000 1.7500 2.0000




m FriedmannEquationCPP
File Help

Dust Density
Radiation Density
Dark Matter Density
Curvature Constant

Initial Value of a[t]

Graph

B

File Help

Dust Density
Radiation Density
Dark Matter Density
Curvature Constant

Initial Yalue of a[t]

Graph

0.1 -
0.8 A
0.1 v
+1.0 ©
0.1 -

0.1 @
0.4 @
0.5 ©
q.0 -
0.1 @

Cancel

Page 5 of 6

3.827

3.361

2.895

2.429

1.963

1.498

1.032

0.566

0.0000

11.426

1001

8.595

7179

5.763

4.347

2.932

1.516

0.0000

0.7500 1.0000

1.7500 2.0000

—

0.7500 1.0000

1.7500 2.0000



Page 6 of 6

i | FriedmannEquationCPP — (] X
File Help
Dust Density 01 -
Radiation Density 0.4 - 10.798
Dark Matter Density 0.5 - 9.461 /
Curvature Constant 0.0 - 8.124 7
Initial Yalue of a[t] 0.1 - 6.786 /
Graph Cancel 5.445

4112 —

2.775 /

1.437

0.0000 0.2500 0.5000 0.7500 1.0000 1.2500 1.5000 1.7500 2.0000

B FriedmannEquationCPP _ O %
q
File Help
Dust Density 0.1 -
Radiation Density 0.4 - 10.132
Dark Matter Density 0.5 - 6.678 /
Curvature Constant +1.0 - 7.624 //
Initial Value of a[t) 0.1 - 6.370
5.116
Graph Cancel
3.862 L
2.608 /
1.354

0.0000 0.2500 0.5000 0.7500 1.0000 1.2500 1.5000 1.7500 2.0000

Never forget the brave and intrepid first responders and civilians that died in the September
11, 2001 terrorist debacle.



