Science = ORDER!

Search for patterns, laws of Nature

Rationalism = all things have a natural
cause that i1s knowable through reason

Problem solving



deduction

mathematics
compuier simulations

logic/rational thought

laws of Nature

Ways of Thinking

induction probability
temporal daia

Images

I

generalities of Nature

Four steps of scilence

Observation
Induction
Hypothesis
Falsification

statistical

sets of data

l

!

predictions of Nature




scientific Method

Phenomenon ————» observe
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record
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peculiar? ——>» hypothesis
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construct theory
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unify/simplify
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understand underlying physics

Ruild a framework

“Standing on the shoulders of gilants” Isaac Newton



Rationalism requilires cause —-> effect



spatial connection

}I’

The chain of causation

contiguity of space
temporal order

) temporal connection
energy connection
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Reductionism

All complex phenomenon can be explained
in terms of simpler ones

LLeads to scilientism



Physics (light and maiter)

Mathematics (relating time, distance, energy, eic.)

Asironomy ~——— Chemistiry (chemical make-up of atmosphere’s, surface, eic.)

Geology (structure and dynamics of planet surface)

Computer Science (tools and methods of analysis)

Initial Conditions

How does the Universe operaie? Mechanism

Future/Fate

Astronomy differs from other sciences 1n that:

1) an astronomer can not change the parameters of an
experiment, 1.e. only passive observations are allowed

2) the distances are very large

3) timescales are very long

4) we are exploring very exotic phenomenon, yet we are
limited by current physical framework



Angular Measure

i X angle X is a measure of an opening or arc expressed in

degrees or radians

360 degrees =circle = 27 radians




Exponent Notation

10° =1
10t = 10
102 = 100
10° = 1000

107t = 0.1
107 = 0.01
1072 = 0.001
107* = 0.0001
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