Branden Fitelson Philosophy 12A Notes 1

/ Announcements & Such I \

Yes: And You And I. [I saw them in Chicago last week — amazing show.]

Thanks to Julia and Tamar for filling-in for me last week!

HW #2 solutions have been posted.

HW #3 (1st-submission) is due Thursday.

| have posted a handout with solutions to (some of) the lecture
problems on logical truth, logical falsity, equivalence, consistency, etc.

| have also posted a handout on the “short” truth-table method, which
we will be going over in lecture today. Please use that as a model.

Today: Chapter 3, Continued (Truth-Table methods for validity testing)
— Review: The Exhaustive Truth-Table Method
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/ The Exhaustive Truth-Table Method for Testing Validity I\

= Remember, an argument is valid if it is impossible for its premises to be
true while its conclusion is false. Let py,..., pn be the premises of a LSL
argument, and let g be the conclusion of the argument. Then, we have:

P1

is valid if and only if there is no row in the simultaneous
n

Lql
truth-table of p1,...,pn, and g which looks like the following:

atoms premises conclusion

= We will use simultaneous truth-tables to prove validities and

— The “Short” Truth-Table Method: going over the handout. ) o ) ] )
/ \ invalidities. For example, consider the following valid argument: J
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K atoms premises conclusion\ / The “Short” Truth Table Method for Validity Testing | I \

A ABJAajal-]B]| B
CCp COCaCcfcn
CCp oo
LBl N I N1 T NI Jy O I 1
N I 1 AT NI [y N 1

A-B

0|0\

[0 VALID — there is no row in which A and A - B are both Chut B is [

= In general, we’ll use the following procedure for evaluating arguments:
1. Translate and symbolize the the argument (if given in English).
2. Write out the symbolized argument (as above).
3. Draw a simultaneous truth-table for the symbolized argument,
outlining the columns representing the premises and conclusion.
4. Is there a row of the table in which all premises are [Chuit the
conclusion is [71f so, the argument is invalid; if not, it’s valid.

\- We will practice this on examples. But, first, a “short-cut” method. j
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« Consider the following LSL argument:
A - (B&E)
D-(ALE)
[E1
- B

e This argument has 3 premises and contains 5 atomic sentences. This
would lead to a complete truth-table with 32 rows and 8 columns.

= So, the exhaustive method is impractical here. So, instead, let’s try to
construct or “reverse engineer” an invalidating interpretation.

* To do this, we “work backward” from the assumption that the
conclusion is [Camd all the premises are [Cah some row.

\- I won’t go over this problem again. Rather, I'll go over the hanodut. /
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The “Short” Method for Constructing Interpretations: Handout Problem #1 '

Question: A - (C [E),B - D TZZR [B) - (C -~ (D E)).
Answer: A - (C [E),B - D [(A[B) - (C - (D [E)).

Step 1: Assume there is an interpretation on which the premises is [1

but the conclusion is [ lhis leads to the following partial row:

A|B|C|D|E| A-(CLCE)|B-D | (AL[B)-(C-(D [E))
—1 —1 1
= Step 2: There’s only one way the conclusion can be [ which leads to:

A|lB|C|D|E|] A-(CCE)|B-D | (ALB)-(C-(D LE))
1 1 N [ N |
* Step 3: There’s only one way C - (D [E) can be [ which leads to:
A|lB|C|D|EJ|] As(CCE) | B-D || (A B)-(C-(D LE))
[ 1 1 1 CarTr 1 1

\
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A

B

C

D

E

A~ (C LE)

B-D

« Step 4: There’s only one way D ["Elcan be [, which leads to:

(ALB)-(C-(D LE))

<

]

1

Step 5: Since D is

A

B

C

D

||

[ The only way B

E

1

A~ (C LE)

1 I 1

- D can be [slifBis [

B-D

(ALB)-(C-(D LE))

N O 1 Iy A T o 1

Step 6: Since C is [[sb is C [EJwhich makes A - (C [E) [rdgardless
of the truth-value of A. So, | will just let A be [_ahd then we’re done.

(A LB)-(C-(D LCE)
[ - —

AlB|c|D|E]|A-(CCE)|B-D
oo o 1 | O

When reporting your answer, all you need to do is give the single row

that serves as a counterexample. Here, | recommend you include the
quasi-columns that you used to calculate the truth-values in the row.

Verbal explanations are optional. Here’s the detailed handout solution.

_/
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~

KAnswer.Aa(C [E),B-DILC@AILB)- (C- (DLCE)

Explanation.? Assume that ‘A - (C [E)’ is B - D’is [Lahd

‘(A [B) - (C - (D [EB)) is CL1h order for ‘(A [B) - (C - (D CE)) to be
[ both ‘A [Bland ‘C’ must be [ ahd both ‘D’ and ‘E’ must be CThis
guarantees that the first premise is [(since ‘A - (C [E)’ must, at this
point, have a [Ccdnsequent). We can also make the second premise L[]
simply by making ‘B’ [_So, as the following single-row truth-table shows,
we have succeeded in finding an interpretation on which ‘A - (C CE)’ and

‘B — D’ are both [[But ‘(A [B) - (C - (D CE)) is [_QED.

A‘B‘C‘D‘EH A~ (C [E) (A B (C - (D [E))
COIrhry e

B-D

I

aYou do not have to show all of your reasoning in cases like this one, where the argu-
ment is invalid (i.e., where [J_1 am just showing you all of my reasoning to give you more
information about how these kinds of problems are solved. All you need to do here is report
an interpretation (i.e., a single-row) which invalidates the inference. But, when you do so, |

Qcommend filling-in all of the quasi-columns to make explicit all of the calculations requiredj
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The “Short” Method for Constructing Interpretations: Handout Problem #2 I

2
Question: A - (B [C),B - D,D - C [Al- D.
Answer: A - (B [C),B - D,D - C [Al- D.

Step 1: Assume there is an interpretation on which the premises is [1
but the conclusion is CThis leads to the following partial row:

AlB|Cc|DJ|A-(BI[C)|B-D|D-C|A-D
= e

Already, we have to break this down into cases, since there are (=) two

ways each premise can be [Camd also two ways the conclusion can be [ 1
— Case l: Ais Cand D is 1
— Case2: Ais Cand D is 1

/
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e Step 2 (Case 1): If Ais [Cand D is [ Then we have the following:

AlB|C|D||A-(BLC)|B-D|D.C|A-D

Step 3 (Case 1): Now, the only way for B - D to be [islfor B to be [ 1
And, the only way for D - C to be [islfor C to be [ which yields:

A‘B‘C‘DHAH(BE@‘LD DoC | AuD

I_LILI_II:.] LITTIICTUIILTHT ]

Step 4 (Case 1): But, we need A - (B [C) to be [, which means we need
B [Clto be [_However, this contradicts our assumptions — dead end!

AlB|C|D||A-(B [CT)|B-D|D-C|A-D
COCP OO Coor o 1 CO ) CO I CO

As usual, we cannot infer — yet — that this argument is valid.

= We must continue on with an examination of Case 2 ...

N /
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e Step 2 (Case 2): If Ais [Cand D is [, then we have the following:

AlB|c|D||A-(BI[T)|B-D | D-C|A-D
| Cfh | oo | co

= Step 3 (Case 2): Now, the only way for D - C to be [islfor C to be [ 1
which forces B [Clto be [, cbntradicting our assumptions — dead end!

AlB|C|DJ|A - (BIC)|B-D|D-C|A-D
\EDEH]EI]]]DJLLLJ [T CTI CIr

= Since both of the two possible cases lead to a dead-end (i.e., a
contradiction), we may (finally) infer that this argument is valid.

= For valid arguments, you must give a verbal explanation of your “short”
method answers. The handout contains two model solutions.

= Here’s what the model solution on the handout looks like for this
problem. Note: there are no “partial rows” included in the solution. You
may include these (as in the lecture notes above), but you need not.

\
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Answer. A - (B [C),B - D,D - C [Al- D.

Explanation. Assume ‘A - (B [C) is B - D’is LD ~ C’is [_ahd
‘A - D’ is [lhere are exactly two ways in which ‘A - D’ can be [

1. ‘A’ is [ ahd ‘D’ is [_Th this case, in order for ‘D ~ C’ to be [T’ must
be CZAnd, in order for ‘B —~ D’ to be LB’ must be [C_This means that
the disjunction ‘B [CC1 must be [_Sb, in order for ‘A - (B [C)’ to be [ 1
we must have ‘A’ [Cas well, which contradicts our assumption. So, in
this first case, we have been forced into a contradiction.

2. ‘A’is [Lahd ‘D’ is [Ih this case, in order for ‘D - C’ to be LT’ must
be CBut, if ‘C’ is L Then so is ‘B [LC1. Hence, if ‘A - (B [C)’ is going
to be [ fhen ‘A’ must be [, which contradicts our assumption. So, in
this second (and last) case, we have been forced into a contradiction.

[There are no interpretations on which ‘A - (B [C)’,'B - D’,and ‘D - C’
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/ Presenting Your “Short-Method” Truth-Table Tests' \

= In any application of the “short” method, there are two possibilities:

1. You find an interpretation (i.e., a row of the truth-table) on which all the
premises p1, ..., pn Of an argument are true and the conclusion q is
false. All you need to do here is (i) write down the relevant row of the
truth-table, and (ii) say “Here is an interpretation on which pq, ..., pn
are all true and q is false. So, p1, ..., pn [glis invalid.”

2. You discover that there is no possible way of making p1, ..., pn true
and q false. Here, you need to explain all of your reasoning (as | do in
lecture, or as Forbes does, or as | do in my handout). It must be clear
that you have exhausted all possible cases, before concluding that p1,

.., pn [glis valid. This can be rather involved, and should be spelled
out in a step-by-step fashion. Each salient case has to be examined.

are all Cand ‘A - D’is [CSo, A -~ (B [C),B - D,D - C Al D. |

/
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/ Properties of the Semantic Consequence Relation: : I | \

= The following four metalinguistic statements are synonymous:

Philosophy 12A Notes 13

The argument P1 P2, P i valid,

- q follows from p1, p2, ..., Pn-
- pP1, P2, ---, Pn (jointly) entail q.
- P1, P2, ..., pn gl
= Here are some important properties of [Cwith explanations:
- p Cpd

[“EVery interpretation on which p is true is an interpretation on
which p is true. That is, all p-interpretations are p-interpretations.

- If p Cgknd g Cjthen p [l
[fall p-interpretations are g-interpretations and all g-interpretations are

Branden Fitelson Philosophy 12A Notes 14

/ [Remember: the following argument is valid (but not sententially!).\
All Ps are Qs.
All Qs are Rs.
[all Ps are Rs.

[More on arguments like this in the second half of the course ...

- Ifp Clthen p&q [Tl
[T all p-interpretations are r-interpretations, then all (p & q)-interps are
r-interpretations [since all (p & q)-interpretations are p-interpretations!].
- (p&Qq) Cridfandonly if p,q 1
[Tf all p & g-interpretations are r-interpretations, then all
{p, q}-interpretations are r-interpretations (pretty obviously).

- p Cgifandonly if [p q
[1# all p-interpretations are g-interpretations, then all
interpretations (whatsoever) are (p - q)-interpretations.
[pl - g is atautology [ [p1- q] i Cihere is no interpretation on

\ r-interpretations, then all p-interpretations are r-interpretations. / \ which p is true and q is false, which is just the definition of p IjIIJ
UCB Philosophy Chapter 3, Cont'd 02/23/08 UCB Philosophy Chapter 3, Cont'd 02/23/08
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/ Expressive Completeness I

In LSL, we have five connectives: [IL & [, - [CBut, we don’t “need” all
five. We can express all the same propositions with fewer connectives.

If a set of connectives is su [cieht to express all the propositions
expressible in LSL, then we say that set is expressively complete.

= To show that a set is expressively complete, all we need to do is show
that we can emulate all five LSL connectives using just that set.

Fact. The set of 4 connectives [, & [, ik expressively complete.

— All we need to do is explain how I & [ [Callows us to express all
statements that involve ‘.’ — i.e. — to define ‘"’ using I, & [ [

— There are many ways we could do this. Here’s one:

pl - qL1 I - g) &(q - p)]

\ — This works because: [pl -« qCILI{p - q) & (q - p)[] /

UCB Philosophy Chapter 3, Cont'd 02/23/08
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Fact. The set of 3 connectives [, & [Tk expressively complete.

— Since we already know that [1I, & [, [k expressively complete, all
we need to do is explain how [ & [Tdllows us to emulate ‘-".

— Again, there are many ways to do this. The most obvious is:
pl - gLl [lip gl ]
Fact. The pairs I &dnd I T dre both expressively complete.
— For I &I e just need to show how to express ‘ [
(pl Ll T TI(Mp& Loyl 1
— The L M Strategy is similar [[pl& q C1I_TH(Op T T§HI]
= Consider the binary connective ‘|’ such that [p]q CITITI(pl& q) [

Fact. ‘|’ alone is expressively complete! How to express [IL &I Uising ‘|’

Mp I T Td|p L-and [pl& q CLI(b|g)|(pq) ]

— |l called ‘|" ‘NAND’ in a previous lecture. NOR is also expressively complete.

\ /
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/- How would you show that the pair [d, [Tk expressively complete? \
— Can you define & in terms of 4, [1Z]
— Can you define [Cidterms of [4, [1TZ1
— Can you define - in terms of [d, 171

e |t turns out that no subset of I, & [, - [(fhat does not contain
negation [isInot expressively complete.

= You won'’t be required know how to show that a set of connectives is
not expressively complete. That's something we do in 140A.

e Let [Cdénote an (arbitrary) self-contradictory statement of LSL. How
would you show that [, [Tk expressively complete?
— Can you define [idterms of [d, 121
— Can you define & in terms of 4, [1T2]
— Can you define [Cidterms of [4, [1Z

Can you define - in terms of [d, [12] /

N
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/ Two Chapter 2 Examples — In Light of Chapter 3. \

If Yossarian flies his missions then he is putting himself in danger, and it is
irrational to put oneself in danger. If Yossarian is rational he will ask to be
grounded, and he will be grounded only if he asks. But only irrational people
are grounded, and a request to be grounded is proof of rationality. So,
Yossarian will fly his missions whether he is rational or irrational.

* Basic Sentences: Yossarian flies his missions (F), Yossarian puts himself in
danger (D), Yossarian is rational (R), Yosarian asks to be grounded (A).

= We reconstructed this argument as having the following form:
(F-D)&(D - [R)
(R - A)&(EL A)
(1 [RJ&(A - R)
L@® - F)& (R F)

K- (1) is valid. This can be verified using various truth-table techniques. /

UCB Philosophy
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(F - D)&((D - [R)
(R - A)&(EL A)
((F1L [RY&(A - R)
R - F)&(RL F)

is valid, since its corresponding conditional is a tautology.

ADFR|(((F>D) & (D>~R)) & (((R>A) & (~F>A)) & ((~F>~R) & (A>R)))) > ((R>F) & (~R=>F))
TTTT T £ L L L T T L T T L T L T T T T T L T
TTT L T T TT L T ™ L T L L TT L L T T T T T
TTLT T £ 4L L T —_ T T L T 1L L T T £ 4L L T
TTLL T T TT €L T T T T 4L T TT L1 L T T 1 T 4
TLTT 1 1L TL €L T T 4 T T 4 TL T T T T T 1 T
TLT L L £ TT L T ™ L T L L TT L L T T T T T
TLLT T T T L L T —_ T T L T L1 L T T £ L L T
TL L T T T L T — T T L T TT 4 L T T 4L T L
LTTT T 1 1L €L 1 1L LT 4 1L TL T T T T T 1 T
LTTL T T TT T T T 14 T T L TT T T T T T T T
L TLT T £ L L L L L T L L T L1 L T T £ 4L L T
LT L T T TT L T L T L L ™ TT T T T T L T L
L 1L TT L £ T L L 4 4L L T 4 4L T L T T T T T 1L T
11T 1 1L TT €T T T 4 T T 4 TT T T T T T T T
L11T T T T4 €L 1 L T L 4 T 11X L T T 1 1L 17T
L Ll T T TT L T L T L L T TT T T T T 4L T J_/
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/- If we replace ‘ [E7lwith ‘G’ throughout the argument, and then add the \
additional premise ‘G - [E7]then the resulting argument is not valid.
(F-D)&(®d -~ [R)
R-A&G - A)
2 (G- RI&(A-R)
G - [EJimplicit]
LR - F)&(RE F)

is not valid — see the truth-table on the following slide.

= What is needed is the other direction of ‘G - [E’]as in the following:
(F-D)&([D - [R)
(R-A)&G - A)
) (G- RI&(A - R)
[E 1+ G [implicit]
C@® - F)&(RL F)

= As an exercise, use truth-table methods to show that (3) is valid. [Of course,

K the argument is also valid if we use the biconditional ‘G - [E7]]| /
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/ADFGR((((F%D)&(DA~R))

((R>F) & (~R>F)) \

Branden Fitelson
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& (((R>A) & (G>A)) & ((G>~R) & (A>R)))) & (G>~F) )~ - - \
T =T i 1 T T+ 1 I 1 = T T T T i Chapter 2 in Light of Chapter 3: Example #2
TTTT L T T TT L T T T L TT £ L £ 41 T T T T T
TrTLT T4 41 o+ T T T T TioT T LoTL T T Tt
TTT L L T T T £ T T T L TT L £ €L T L T T T T T
TTLTT T4 s 2 T T T L 1l 1T £ 7T T 1 1aT Suppose no two contestants enter; then there will be no contest. No
TT LT L T T T L T T T 4 TT £ L £ TT T T 1 T L
TTLLT T o411 s T T T T TLi T T 4 TT T 14 1T contest means no winner. Suppose all contestants perform equally well.
TT L L T T TT L T T T L TT L L L TT T T L T L . . R
TiTTT Lo T T T T 4 1117 4oa1 T T T a7 Still no winner. There won’t be a winner unless there’s a loser. And
TLTT L L L TT L T T T L TT £ L £ 41 T T T T T . .
TiTLT T T T T T Ti T T LoT1 T T TooT conversely. Therefore, there will be a loser only if at least two contestants
T LT L L L T L T T T L TT £ L £ T L T T T T T
TLiTT T T oTi 1 T T T 1+ 11 1T LoTT T 1 11T enter and not all contestants perform equally well.
TiiTa T T oTT o+ T T T 4 TT 1 1 LTt T T 1T
TLidT T T Ti T r T I T TL& T T I T 4+ L L 17T i .
TL L1 s T TT L T T T 4 TT £ L £ TT T T 4L T L e Here are the atomlc sentences'
L TTTT e L 4 L L £ L L 4 £ T £ 41 T T T 4L T . . H
R T e LTl LiT T4 Lo o+ 4 o+ ia T: At least two contestants enter. C: There is a contest.
LTT LT T L L L L L L T L T L T T L T L T T T L T .
Ll o+ Tr T e el e+ ot i P: All contestants perform equally well.
rreTT T e T T W: There is a winner. L: There is a loser.
LT LT T T T L T £ L 4 TT T T £ T T T 4 T L
LT L LT T L 4L L L £ T £ T L T T L TT T L L L 7T . . .
. T T Tr T T T T T ITT T T T oTT 4 T LT s = The resulting sentential form of the argument is as follows:
L1 TTT L L T L L L £ £ L 4L £ T £ 41 T T T L T
LLTTL LoLoTT LT L L L TT T T L oLl T T T AT [T [C1[ClH WIP - OWI [T} [WI1 Therefore, L - (T & [P
L1 TLT L L T L L L £ T 4 T L T T £ T L T T T L T
L 1T L L TT L T T T T TT T T €L T L T T T T T . . . . . .
LiiTT T T oTi o1 L4 o4 4 aiao1T LoTT T 114 = This is a valid form, as can be seen via the following truth-table, which
LT T T T £ T £ L L TT T T €L TT T T L T L . . - .
LiiaT T T oTi 1 L4 T 14 oTioToT LTt T 44 1T shows that its corresponding conditional is tautologous:
Lliia r T 1T T r r r T IT T T I rr 4 T LT 4
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/ CLPTW|((~T>~C)& (~C>~W) & (P5>~W) & (~Le>~W) ) - (Lo (T& ~P)) \ /. We saw the following premise our last argument: ‘“There won’t be a \
TTTTT) 1 TL 4 1L T L L1 1 1L T4 T L 4L
TTTTL L T4 L L TT 4 TT 11 4T T L1l winner unless there’s a loser. And conversely.” | symbolized it as:
TTT LT T L L L T L L L L T4 T L L L
TTTLL T L4 L L TT L TT L L AT T L Ll — “Logish”: If not L, then not W, and conversely. [i.e., not L i C_dot W.]
TTLTT) 1 TL T 4 T T T4 T L T4 T T TT
TT LT 1 TL 4 1L TT L TT 1 1L 17T T T TT .k H .k
e e A — LSL: ‘ [} [OW1, equivalently: ‘([T W) & (OWI1- [
TTLLL T 11 L L TT L TT L L LT T L 1T . « . .
TLTTT L TL 4 4 oTL L i1 1T L1 T T a4 = Why not interpret the “and conversely” to be operating on the unless
TLTT L] 1 TL T L TT T TT T T TT T T 41 . . . . . . .
e T R operator itself? This yields the following di Cerknt symbolization:
T LT L] T L 4L 4L TT L TT 1L T TT T T L R
TLLTT L T4 1 L TL 1 TL L T Li T T TT — “Logish”: not W unless L, and L unless not W.
TLLT L L TL T 4L TT T TT T T TT T T TT
TLLLT T L1 1 1L T L T4 1 T L T T 1T —_ .k ’ H .k il
TR Toer T e TR T T T LSL: ‘([ [W) & ([CIWI- L)', equivalently: ‘([L}H WY& (W - L)
LTTTT 1 TT 4 T L L L1 1 1L T4 T L 11 . . . . . . .
LTTTL L oTT LT TT L TT 11 oiT T 1 11 = Answer: This is a redundant symbolization in LSL, since ‘ [ 1. [W1is
LTTLT T OTT 4T 44 1 11 4o+ oTi T 4 a4 . ) i . o, ]
LTTLd T TT 4T TT 4 TT L o1 4T T 4 i1 equivalent to ‘W - L’. Moreover, the resulting argument isn’t valid.
LT LTT 1L TT 1 T L L T4 1 1L T4 T T TT
pTATH e TT LT T oL TT T T T e If we replace ‘ [} W1 with ‘ [} [W], then the resulting sentential
LT LT T TT 4L T L L TL L L T4 T L 1T
LTLL T TT L T TT L TT L aT T T form is not valid — see the truth-table on the following slide.
L1LTTT L TT 1 T L L L 1L T L b T L
L1 TT 1 TT T T TT T TT T T TT T T 11 . . . .
LiTLT| TOTT 4T 11 1 11 LT Lr T T 11 = Principle of Charity. If an argument ./ has two plausible but
L 1T T TT T T TT T TT T T TT T T L . . . . . . . .
LiLTT L TT 40T 41 4 T4 LT L1 T T TT semantically distinct LSL symbolizations (where neither is obviously
L L LT 1L TT T T TT T TT T T TT b T TT . . .
LisaT| TTT 4T 11 4 TL LT 4i T T uT preferable) — and only one of them is valid — choose the valid one.
Ll T TT T T TT T TT T T TT T T 4T / \
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CLPTW|((~T>~C) & (~C>~W) & (P>~W) & (~L>~W)) - (L> (T&~P))
TTTTT 4 T 4 414 T L 4L 4 L T4 T £L 4
TTTT L L T T 4 TT T T T 4L TT i L L.l
TTTLT T 411 4 4L T L L 4L L T4 T L 4L
TTTLL T Ll L L TT L TT L L TT T L L
TTLTT L TL T 4 TL T T L T L TL T T TT
TT LT L 4L T T 4 TT T TT T L TT T T TT
TTLLT T 411 4 414 T L TL 4 L T4 T £L 4T
TTLLL T 411 4L 4L TT L TT 4L L TT T L 4T
TLTTT 4L TL 4L 4L T L 4L 4 T L4 T T 4L
TLTTL L TL T 4 TT T TT T T TT T T L1
TLTLT T 411 4 4L T L L 4L T L T T L
TLT L T 411 4 4L TT L TT 4L T TT T T 4L
TLLTT 4L TL 4 4 T L TL 4L T L T T TT
TLLTL L4 TL T L TT T TT T T TT T T TT
TLLLT T Ll L 1L TL L T L L T L T T 1T
L N T 411 4L 4L TT L TT 4L T TT T T 1T
L TTTT 4L TT 4 T 1L L 4L 4 1L T T £L 41
LTTT L L TT T T TT T T T 4L TT i £ 4L
LTTLT| T TT L T L1 1 LLi L L TL T L1 L1
LTT L T TT T T TT T T T L TT 4 L L
1L TLTT 1L TT 4L T L L T L 1L L T T T TT
14 T1LT L 4L TT T T TT T TT T L TT T T TT
4LTL1T T TT 4L T 1L L T 4 L T4 T L 4T
LT T TT T T TT T T T 4L TT i £ LT
LLTTT L TT L T LL L L L T L T T L
L1 TTL 1L TT T T TT T TT T T TT T T L
1L1TLT T TT 4 T L L 4L 4 T L T T 4
L1TLL T TT T T TT T TT T T TT T T 4
L1L1TT L TT 4L T 1L L T 4L T 1L T T TT
L1 T L TT T T TT T TT T T TT T T TT
L111T T TT L T L L T L L T L T T 1T
N O B T TT T T TT T TT T T TT T T 1T

Chapter 3, Cont'd 02/23/08

UCB Philosophy




