Ex C5/C6

« ExC5
1 " xO(x & X)
2. "Xy ((x®y)® (y ¥ X))
3 "Xy zZ(x¥Y) U(y ¥ 2) @ G(x ¥ 2)
called intrans[tive i ot loast?
4. "x$y$z(yr zU(x ¥ y) U(X ¥ 2) atmost?

must/can have?
— Smallest party? talking to self?

« ExC6
— Solutions will be posted this afternoon
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Java Comments (Comp A)

¢ A standard C-style comment, where all of
the characters between / * and */ are
ignored.

e Acollectionincluding / **/ ,/* *|,
[*a*/|, ] *b*/, etc.
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FSA
NotStar *
/ * * N
start —(0) (V) (2) © .
NotStarNotSlash

Cf. a standard C-style comment, where all of
the characters between / * and */ are ignored.
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Regular Expression

/* Notstar* *(*)* (NotSarNotSlash NotStar* *(*)*)* /
where

» S=the set of acceptable characters

* NotSar =S- {*}

* NotSarNotSash=S- {*,/}

A variant of regular expression used in Unix
R SR R R G RV A B R R A D Y
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Compiler Compiler

* Program to build compilers

« Most compilers contain a FSA to deal with
string patterns, e.g., FP numbers, variable
names, comments, etc.

¢ A compiler compiler will need some
specification to build a FSA.
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FSA Transitions

Transition spec: State ~ Input ® State
start / comentT1

comrent T1 * comment T2

comrent T2 Not Star comment T2
coment T2 * comment T3

commrent T3 Not St ar Not SI ash comment T2
comrent T3 * comment T3

comrent T3 / end

No g kon R

Taken from a spec file actually used
for constructing a mini Java compiler
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Logic-Structure Connection

Regular Exp | specifies (declaratively) | Java Comments
(grammar/logic) (set/structure)
[

I+ Notstar* *(*)* (NotSiarNotSlash NotStar* *(*)*)* / -
spemfles/ﬁ)rocesses

FSA Variations

e Deterministic
— At most one transition for each pair of state
and input
— Transition b Function
¢ Nondeterministic

— Possibly multiple transitions for each pair of
state and input

— Transition b Relation
« Make deterministic for practical purposes
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equivalent | FSA
(procedure/logic)
NotStar  NotStar |
start / comment T1 Sm?‘®/—®‘— -
comment T1 * comment T2
conment T2 Not Star _comment T2 NotStarNotSlesh
com TTansition Spec .., specifiesibuids | FSA
= (logic) (compiler compiler) | (Structure)
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Preview
Scenario

« In Las Vegas, playing poker with $1M at stake

¢ Your hand: Flush (e.g., all ")

« Your guess of an opponent’s hand: Full house
(e.9., 78,7 ,70,8*,8")

« Forgot which one is stronger, but (strategically)
could not ask

¢ So, decided to compute which one is less likely
(lower probability) ...
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Unit C6: Counting/Probability

Today

e Apply probability and counting ideas to
analyze poker hands
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Probability

* One in 1,000,000 Probability?
¢ 10 winning tickets among 1,000,000
» Probability of an event =

the number of possibilities for the event
the number of all the possibilities

An event may involve multiple cases.
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Flush

» Deck of 52 cards

— 13 numbers (A, 2, ..., 10, J, Q, K) for four suit
(8,7,0,2)

¢ A hand in poker (this type): 5 cards

* Number of different hands of Flush (F)
* Number of all possible hands (P)

e Probability=F /P
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Permutation

¢ The number of different ordering of r
objects taken from n objects
— Notation: P(n, r)

» Computation

P(n,r)=n" (n-1)" .." (n-r+2)=n!Y(n-r)!
« Example
— Number of 3-letter words (from lower-case
alphabet):
P(26,3)=26" 25" 24 =15,600
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Combination

¢ The number of different choices of r
objects taken from n objects
— Notation: C(n, r)

» Computation
C(n,r)=P(n, r)/rt =nl(r! (n- )Y

« Example

— Number of sets with cardinality 3 (from lower-
case alphabet):
C(26,3)=(26" 25" 24)/ (3" 2° 1) =2,600
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Group Exercise 1

» Explain how to compute the number of all
possible hands consisting of 5 cards (from
the standard deck of 52 cards).

— No need to actually calculate. You can just
give a formula.

How serious will you be if you may win or lose $1M?
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Group Exercise 2

A. Explain how to compute the number of
Flush hands (from the standard deck of
52 cards).
A. No need to actually calculate. You can just
give a formula.

B. Explain how to compute the probability of
Flush
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Probability Basics

» Sample space, W Set of all possible
outcomes

e Event: Ai W why subset, not member?

 Probability measure (a function) on Wt
Pr(A) has a real value and some other
properties (next slide)
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Probability as Structure

Probability = (W, Pr, R)

* W Sample space (a non-empty set)

¢ R: set of real numbers

ePr: __  (type)

» Probability must satisfy the following conditions
c Priw =1
« Al WP Pr(A)3 0
 Pr(AE B) = Pr(A) + Pr(B) for disjoint A and B
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Organization of Structures

Structure

Simplified
n-tuple of sets, rels, funcs

Relational/Digraph | anguage — Operational —~—
based on reli/ single set bafed on funcs \ ESA

» Semigroup (e.g., Max) transition func
Graph Poset \ closed, assoc

sym ref, antisym, trans Al \
) AW Monoid (e.g., Strings) Probability
Weighted graph \an{i% Pr w/conditions
Tree weight func
connected, Group (e.g., Clock)

acyclic, rooted Boolean Algebra inverse
complemented, distributed
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Multiplication Principle

e Suppose that two events occur in
sequence, where the first event has n
possibilities and the second, m. The
number of possibilities for the sequence is
n"m

» Examples
— Choose 5 numbers, then choose a suit
— Caoin tossing single time vs. k times
— Choice of 5 appetizers and 9 main dishes: 45

CMSC210 C6 20

Addition Principle

» Consider two disjoint sets of objects,
where the first set has n elements and the
second, m. The number of objects in the
two setis n+m.

» Example

— Consider 2 cats and 2 humans (and no
hybrids). Then, there are 4 objects.

« Implication to probability: additive as well
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Section Summary

 Probability

— As an operational structure with special
conditions

» Counting
— Permutation (order relevant)
— Combination (order irrelevant)
* Principles
— Additive: independent events

— Multiplicative: sequential events
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Group Exercise 3

Rank the following hands

* Flush (e.g.,” 2,7 4,7 5,78, 9)

e Four of kinds? cards (e.g., 82, 2, ©2,
a 2, another)

e Full house (e.g., 82,7 2,02,27,87)

 Straight (e.g., 82, 3,©4,25, 8§6)
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No review/upgrade period
Module C Evaluation Workshop

« Fri.,, Nov. 14, class time (next class meeting)

« Review the relevant part of the syllabus and the on-line handbook

* Re-use your manila folder or large envelope

« Complete and bring “Take-Home Exercise Self-Evaluation Form”
(distributed today) along with exercises

« Exercise C5 will be checked on Tue. Solutions available that day.

« Complete and bring “Module C Comprehensive Exercises”
(available on-line)

« Group evaluation sessions (open book): 20 min ~ 3

« “Comprehensive Exercise Self-Evaluation Forms” will be distributed
that day (no need to print in advance) New criteria; Preview on-line

« Submit all materials at the end of the s Note: critical analysis includes

« Mini Project Phase 2 due on Tue., Noy POSitive aspects as well
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