4 responses to the scientific revolution:

1. skepticism (Montaigne, 1580; there’s no good reason to hold one scientific theory over another)

2. instrumentalism (Bacon, 1620: “knowledge is power”): truth = practical success; thus the truth of various scientific theories admits of degrees; if theory g proves more practically successful than theory a, this is a good to prefer g over a.

3. foundationalism (Descartes, 1637): truth is absolute, and certainty is possible in science.  The right method will guarantee that “we won’t get fooled again”, i.e., that we will never again make a mistake in science, as we have in the past.
4. incrementalism (something like Spinoza, 1677; and Leibniz, 1710): science makes small, “incremental” progress toward the goal of complete truth.  Absolute truth is a regulative ideal of science, but perhaps one that will never be fully realized.  Testing theories by performing controlled experiments is the major means of scientific progress.
5 basic innovations of early modern philosophy (1623-1800):
1. the cosmological principle (Galileo, 1632; Descartes, 1644-47): 
a. all motion

· is nothing but change in position over time (i.e., has nothing to do with a substance’s tendency to actualize its final cause [= purpose, goal, etc.].

· is governed by a single set of mathematical laws (i.e., is not circular for substances composed of aether, and straight for substances composed of the terrestrial elements);
b. the universe, i.e., space,
· is qualitatively homogenous (i.e., there are no qualitatively different regions of the universe, as for Aristotle, such as “natural places” for the various terrestrial elements);
· is composed ultimately of just one kind of substance: matter (not of fundamentally different kinds of elements).

· is a closed system of forces, with the total amount of matter and energy remaining constant at all times;
· extends infinitely in 3 dimensions.
2. the distinction between primary and secondary qualities of bodies (Galileo, 1623).  
· Something is a primary quality of thing x if and only if it is a property in x in itself, i.e., independently of our sense-organs.  

· Something is a secondary quality of x if and only if it is an idea that x causes in our minds, and that is dependent on our sense-organs.  

· Differs from Aristotle’s view, according to which there are only primary qualities, of both the special senses (i.e., sight, hearing, touch, taste, and smell) and common sense.  For Aristotle, the special senses are generally never wrong about their proper objects (colors, sounds, textures, tastes, and smells), whereas common sense makes judgments (about the size, shape, motion, and distance of things) that can be wrong.
3. the modern theory of perception (Descartes, 1637): secondary qualities of bodies
a. are the ways in which bodies appear, or seem (but are not necessarily the way these bodies really are);

b. are sensations, or sense-data, which are numerically distinct objects from the primary qualities of bodies;
c. are “ideas”, or representations, in the mind;

d. can be directly experienced by the mind, whereas primary qualities cannot;
e. can be known with certainty, although primary qualities of bodies cannot;
f. must first be experienced before any judgment about the existence of bodies can be justified (slogan: “Seems” precedes “is”.); 

and

g. when they serve as the basis of a judgment about a body, this judgment is a free act of the subjective will: the “faculty of judgment”, which is entirely spontaneous (i.e., not determined by anything outside itself).
4. the subject-object distinction (Descartes, 1637): for 2000 years before Descartes, the term “subject” was a logical term, referring to the thing that a sentence or judgment is about.  Besides a subject, all sentences or judgments have a predicate, i.e., what the sentence or judgment says about the subject.  Descartes (see 3f and 3g above) invented the notion that the mind – with its ideas and faculty of judgment – is involved in literally all beliefs.  The effect of this was to make the ultimate subject of every sentence “I”, i.e., my “subjective” mind (for example, “I believe that…”, “I doubt that…”, “I judge that…”  Anything that the subjective mind thinks about is thus the predicate.  Since the predicate is distinct from the subject (in all cases except tautologies, such as “S is S”), everything that the subjective mind thinks about is distinct from it.  Everything that the subjective mind thinks about thus stands against the subject, and is literally an “ob-ject” (i.e., something “thrown against” the subject). 

5. the modern theory of a priori knowledge (Descartes, 1637): a priori knowledge is knowledge justified independently of sense-experience.  A priori knowledge, if it’s possible at all, 

a. is based exclusively on the subjective mind’s direct inspection of its idea of matter (= extended substance).
and

b. can be known with certainty by the subjective mind (since nothing justifies a priori but the subjective mind’s inspection of its idea of matter).
All Enlightenment philosophers hold this view of a priori knowledge.  Disputes among them arise only over (i) whether there is such a thing as the idea of matter, and thus a priori knowledge (Berkeley denies this); (ii) whether the idea of matter is innate (Descartes’ view) or derives ultimately from sensations (Locke’s view); and (iii) whether a priori knowledge includes the natural laws of motion and causation (Hume denies that it does). 
Meditation I:

Descartes’ argument for the method of doubt:

Definition 1 (“knowledge”): I know that p = I know that p is certainly true
From Def1, we can conclude:

Conclusion 1: If p is not certainly true, then I don’t know that p.
Def2 (“certain truth”): p is certainly true = there’s no good reason that p might be false
From Def2, we can conclude: 

C2: p is not certainly true = there is a good reason that p might be false.
From C2, we can conclude: 

C3: If there is a good reason that p might be false, then p is not certainly true.
From C3 and C1, we can conclude:

C4: If there is a good reason that p might be false, then I don’t know that p.
(This gives Descartes a method for eliminating those of his beliefs that he doesn’t really know.  All he has to do to show that he doesn’t know a class of beliefs is to show that there’s a good reason why those beliefs might be false.  Note that this is a much easier task than showing that these beliefs are false.)

Basic assumption: in order to know that p, I must apply a criterion that 

a. determines when p is true; 

b. is reliable, i.e., must always determine p’s truth correctly;

c. I know is reliable;

and

d. I know that I’m applying correctly.

3 classes of beliefs, their criteria, and reasons to doubt that these criteria are reliable:

(1) the exact testimony of the senses.
- One criterion at work in (1): things are just as they seem to the senses.

- Reason to doubt that this criterion is reliable: it has led to my making perceptual errors in the past.  
- Modified criterion at work in (1): things are just as they seem to the senses whenever the perceptual conditions are normal/optimal.
- Reason to doubt that this modified criterion is reliable: no experience guarantees that the perceptual conditions are normal/optimal.  
(2) the existence of the (physical) objects that seem to be given through my senses (even though they might not be just as they seem).

- Criterion at work in (2): The (physical) objects that seem to be given to me through my senses exist (even though they might not be just as they appear).

- Reason to doubt that this criterion is reliable: I don’t know that I’m not dreaming, in which case the (physical) objects that seem to be given to me through my senses might not exist.  (That is, for all I know, I might be dreaming.)
(3) purely intellectual matters (e.g., mathematics):
- Criterion at work in (3): intellectual matters are just as they seem to my mind when I clearly and distinctly perceive the ideas involved (thus, for example, not when I’m just being careless).
- Reason to doubt that this criterion is reliable: I don’t know that my mind and all of my experiences weren’t created by an evil genius (i.e., an omniscient, omnipotent, but omnimalevolent God).  (That is, for all I know, such an evil genius might exist.)  Being evil, this genius might want to deceive me by making intellectual matters that I clearly and distinctly perceive seem true to my mind, whereas they were in fact false. 
Meditation II:

Descartes’ argument for his first certainty:

P1 (principle of the priority of substance over action): If I’m doubting x, then I exist.

P2 (principle of closure): If I know that p, then I know everything that follows from p.
From P2, substituting “I’m doubting x” for “p”, we can conclude:

C1: If I know that I’m doubting x, then I know everything that follows from my doubting x.
From C1 and P1, we can conclude:

C2: If I know that I’m doubting x, then I know that I exist.
P3 (principle of the transparency of thought): If I’m doubting x, then I know that I’m doubting x.

From P3 and C2, we can conclude:

C3: If I’m doubting x, then I know that I exist.
From C3, substituting “that I exist” for “x” we can conclude:

C4: If I’m doubting that I exist, then I know that I exist.
