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Toan roi rac la gi?
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® What is discrete mathematics?

La bd phan cua toan hoc nghién ctru cac déi twong roi rac.
e R&irac bao ham y cac phan t& phan biét hay khéng lién tuc.
¢ Cac phép toan:

e T6 hop: Dém cac dbi twong rdi rac

e Cac phép toan logic, quan hé: néi [én mdi quan hé gitra cac dbi
twong roi rac

* Lam viéc voi: Cac dbi twong roi rac: tap hop, ménh dé.
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Dinh nghia hinh thirc - Wikipedia

® Discrete mathematics, sometimes called finite mathematics, is the study of
mathematical structures that are fundamentally discrete, in the sense of not supporting
or requiring the notion of continuity. Most, it not all, of the objects studied in finite
mathematics are countable sets, such as the integers.

® Discrete mathematics has become popular in recent decades because of its
applications to computer science. Concepts and notations from discrete mathematics
are useful to study or express objects or problems in computer algorithms and
programming languages. In some mathematics curricula, finite mathematics courses
cover discrete mathematical concepts for business, while discrete mathematics
courses emphasize concepts for computer science majors.

® Discrete mathematics usually includes :
logic - a study of reasoning
set theory - a study of collections of elements
number theory
combinatorics - a study of counting
graph theory
algorithmics - a study of methods of calculation
information theory
the theory of computability and complexity - a study on theoretical limitations on algorithms ...
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http://en.wikipedia.org/wiki/Discrete
http://en.wikipedia.org/wiki/Continuous_function
http://en.wikipedia.org/wiki/Countable_sets
http://en.wikipedia.org/wiki/Integer
http://en.wikipedia.org/wiki/Computer_science
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Nhap mén Toan roi rac
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® Cac ng dung cua TRR:
Formal Languages (computer languages)
Machine translation
Compiler Design
Artificial Intelligence
Relational Database Theory
Network Routing
Algorithm Design
many more (almost all areas of computer science)...

A building block of computer science !
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Nhap mén Toan roi rac

® Cac van dé chinh duwoc dé cap trong giao
trinh nay:

Co s0': logic, tap hop, anh xa.

Ly thuyét td hop (Combinatorial Theory)
* Bai toan dém
* Bai toan ton tai
¢ Bai toan liét ké
* Baij toan tdi wu

Ly thuyét do thj (Graph theory):
e D6 thi, Pwdng di, Lién théng
e Biéu dién d6 thi
e Duyét do thi

\ ® Cac bai toan tdi wu trén do thi /
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Rosen K.H.

Discrete Mathematics
and its Applications. 5t
Edition,
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Company, 2003.
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Oren Patashnik
Concrete Mathematics:

A Foundation for Computer
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1994, 672 pp
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Muc luc
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/ ng dung: Ngén ngi¥ hinh thirc \
Formal Language

® Formal language:
Ngbén nglr dwgc sinh béi nglr phap (grammars)
Grammars:
e Sinh ra cac tir (words) cua ngdn nglr
e Xac dinh mot tw co thuéc ngdn ngr hay khong
Tw (Words):
e C6 thé t6 hop bang nhiéu cach
e Ngir phap cho biét td hop tr co 1a mot cau hop 1é (valid
sentence) hay khong
Ung dung:
 Thiét ké cac Ngdn ngi 1ap trinh va Chwong trinh dich
(Programming Languages and Compilers)

\_ /
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UWng dung: Ngén ngiv hinh thirc

~
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® Vidu 1:
Ngon nglr tw nhién: English

e Co phai “the hungry rabbits eats quickly” 1a cau tiéng
Anh?

® Cay cu phap cua cau (Derivation tree of the sentence):
sentence

T

noun phrase verb phrase

/

article adjective noun verb adverb

the hungry rabbit eats quickly

Fall 2006 Toan roi rac
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UWng dung: Ngén ngiv hinh thirc
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® Vidu 2:

Bai toan dién hinh trong xay dwng Chuwong trinh dich.

Xac dinh tr cbab c6 thuéc ngbn nglr sinh b&i ngl
phap G = (V, T, S, P), trong do:
eV={a,b,c,ABC,S]
eT={ab,c]
* S |a ky tw dau tién (starting symbol)
* P |3 cac luat san xuat (productions):
S—- AB A—- Ca B — Ba

B—- Cb B—-b C—ocb
C—-b

Fall 2006

Toan r&i rac
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UWng dung: Ngén ngiv hinh thirc

® Vidu 2 (tiep tuc):
Giai:
* Bat dau bdi S va tim cach dan ra cbab st
dung day cac luat san xuat.

e Do chi cé mét luat bat dau véiS, ta phai bat dau voi
S=AB

e S dung luat doi vai A dé thu dworc:
S=AB=CaB

e S dung luat ddi véi C — cb vi cbab bat dau bdi cb:
S = AB = CaB = cbaB

e Cudi cung s dung luat dbi véi B — b:

\ S = AB = CaB = cbaB = cbab /

Fa” 2006 Toan roi rac 26
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ng dung: Graph Theory

* Vidu 3
Bai toan vé 7 cai cau (Konigsberg 7-bridge problem)
 Konigsberg la thanh phd cia Nga
e C6 4 ving dat, va 7 cai cau ndi ching

* Euler giai dwoc bai toan nam 1736; 1a khoi ngudn cda ly
thuyét doé thi

/ ,f
f

‘ Leonard Ealer

Fall 2006 Toan roi rac
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ng dung: Graph Theory

® Bai toan: Vé duong di (hoac vong kin) béi but
chi sao cho c6 thé di qua méi cai cau dung mot
lan ma khéng dwoc nhac dau but khdi mat giay
(Vvé moQt nét)

Fa” 2006 Toan roi rac 28
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ng dung: Ly thuyét tap hop (Set Theory)

® C6 phai sb lvong s6 nguyén |a nhiéu hon s lwong sb
nguyén duwong?
® (C6 phai sb lwong sd nguyén Ia nhiéu hon sb lwgng sb thuc?

\_ /
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/ ng dung: Ly thuyét dé phirc tap \

(Complexity Theory)

® Vidub:
Bai toan ngw¢i du lich (The Traveling Salesman Problem)
Co wng dung quan trong trong
* Thiét k& mach (circuit design)
* Hwdng 16 trén mang (network routing)
* va nhiéu bai toan trong tin hoc khac
Cho:
* nthanh phd ¢y, ¢y, . . ., Ca
* khoang cach gitra thanh phdivaj la d;
Tim hanh trinh ngan nhat.

\_ /
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ng dung: Ly thuyét dé phirc tap

® Vidu b5 (tiép):

oS !"

Cd6 bao nhiéu hanh trinh khac nhau?
* Thanh phd dau tién cé thé chon b&i n cach,
* thanh phc“? th& hai, n-1 cach,
¢ thanh pho thw ba, n-2 cach,
® Vv.v...
® #hanh trinh =n (n-1) (n-2) . .. .(2) (1) = n! (T hop)
Tinh dé dai cua mét hanh trinh doi héi n-1 phép céng.

\ e Tong sb phép cong = (n-1) X n! (Qui tdc nhan - Rule of Product)/

Fa” 2006 Toan roi rac 31
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ng dung: Ly thuyét dé phirc tap

® Vidu 5 (tiép):
Gia slr co PC tdc do rat cao:
e 1 GHz =1,000,000,000 ops/sec
= 1 flop = 1 nanosecond
= 109 sec.
Néu n=8, T(n) = 7+8! = 282,240 flops << 1 second.
TUYNHIEN .. ...........
e Néu n=50, T(n) = 49+50! = 1.48 1Qss
= 1.49 1057 seconds
=4.73 1049 nam.
* ... qua lau. Khong ai trong so chuing ta co thé cho duoc thoi
diém két thuc.
Cé rat nhiéu bai toan ma chung ta con chwa biét liéu cé thuat

\ toan hiéu qua dé giai hay khong! /

Fa” 2006 Toan roi rac 32
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ng dung: Ly thuyét dé phirc tap

® Vidub5 (tiép):
Chung ta c6 thé lam gi ?
e Khéng co thei gian dé chd Do not waste time unless
you are a genius to save the world
* Muc dich khiém tén hon
* \/&i xac suat 90%, co thé tim dwoc hanh trinh t6i wu

e Thuat toan tim hanh trinh khéng t6i hon 1.1 1an hanh trinh
tdi wu

\_ /
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