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Discrete mathematics 1s the mathematics dealing with objects that can
assume only distinct, separated values. It can often be characterized by
integers, continuous objects require real numbers. Other fields of
mathematics that are considered part of discrete mathematics include
graph theory and the theory of computation. Topics in number theory such

FAR P as congruences and recurrence relations are also considered part of
discrete mathematics. Discrete mathematics is the mathematical language
of computer science, and as such, its importance has increased
dramatically in recent decades. This course is essential for students,
particularly for those preparing for future computer science courses and
research.
1. Mathematical reasoning

T Z.C?mbinatorial analysis
3. Discrete structures
4.Algorithmic thinking
Textbook: Discrete Mathematics and Its Applications, K. H. Rosen

st Reference: 1.Elements of discrete mathematics, C.L. Liu, McGraw-Hill.

R 2. DISCRETE AND COMBINATORIAL MATHEMATICS - AN APPLIED INTRODUCTION 5/E,
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The Propositional

Foundations: | Logic, Applications of 3 M 11~ 12 13

Logic and Propositional Logic,




Proofs

propositional equivalences,
predicates and quantifiers ,
rules of Inference

24l 220 23

310 32~ 330 a1

42
Basic Basic ('1€f1n1"E10nS E'md ¥ 147 197 13
Structures: operations, induction, truth ' ’ ’
Sets, table
. o2 220 23
Functions,
Sequences,
31" 3.2™ 330 41
Sums, and
Matrices
42
Algorithms Time complexity, tractable v v >
. 1.1 1.2 1.3
and intractable
o2l 220 23
31" 3.2™ 330 41
" 42
Number Divisibility and Modular F 147 197 13
Theory and Arithmetic, ' ) )
Cryptography | integer Representations and - - - v
. 2.1 2.2 2.3
Algorithms,
primes and Greatest Common - v —
.. . 3.1 3.2 3.3 4.1
Divisors, solving congruences
42
Induction How to solve recurrence v - >
) .. ) 1.1 1.2 1.3
and functions, finding time
Recursion complexity by solving

recurrence functions

o4l 220 23

310 32 330 241

)




Counting

The Basics of Counting, the
Pigeonhole Principle,
permutations and
Combinations , binomial
Coefficients and Identities,
generalized Permutations and

Mo11v 12 13

24l 220 23

310 32~ 330 a1

combinations -
4.2
Relations Properties of relations, - v v -
. . 1.1 1.2 1.3
equivalence relation and
partition, pigeonhole
. 21" 220 23 31
principle
3.2 330 41l
4.2
Graphs Basic déflnltlons and P 147 17 13T
properties, shortest paths, ’ ) '
Euler paths, Hamiltonian
210 220 23 31
paths
32 330 41l
4.2
Trees Basic definitions and v - - -
. . 1.1 1.2 1.3
properties, prefix codes,
binary search trees, minimum
: 211 220 23 31
spanning trees
32 330 41l
4.2
Modeling FSM, FSM as a model, language v v v -
. . 1.1 1.2 1.3
Computation recognlzers

21 220 23" 31

32 330 440
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% it # (Core Capabilities)
1.1, 25 F1Ae4p b AA# @2 s 7 f2ahiy 4 (Capability to grasp foundational knowledge
in computer science. )
1.2 233@*% FAMIARILHZ Bt o A 47234 b B 48 0ic 4 (Capability to use computer
science theory and application knowledge to analyze and solve related problems. )
1.3, aFmafanF i4LY » B3 3 PR -3 L ¥E0 4 o bldo i AW~ 500~ M ki
B~ 1234 % - (Professional in at least one area, including hardware, software, multimedia,
system, networking, and theory. )
2.1, B3 TP THE & % 2 E g et 1 & ahig 4 o (Capability to perform computer
science implementations and use computer-aided tools.)
2.2, B3 EPFFA s A2 4 o (Capability to design computer systems,
components, Or processes. )
2.3, L3 B FEGARa 0 4 - (Capability to write and present technical materials.)
3.1. &3 ",%’1 G AR 2 b A E MR B EAER Y IR AR SR 0 BT
& g Frenie 4 o (Capability to apply one’ s professional knowledge to a new application
domain or across multiple different application domains. )
3.2. A EA - BPEBRI-FEXERINA X B4 EE A B BRE Fau 4 o
(Capability to lead or participate in group projects, with effective communication,
coordination, and teamwork. )
3.3 EF FIBRTAMFEEER RN o BEpAFFEY 2 w4 o (Capability to adapt to
rapidly changing computer science technology and to develop self-learning capabilities. )
41 ZFAgFE~ A~ 2% 2 304 o (The awareness of social responsibilities,
humanity, and contribution. )
4.2, B 1A2HRIE S TR 4 - MEEE AR o (The awareness of engineering ethics, broad
capabilities, and global and contemporary vision. )
FEEHEMARE - 2 T2 P Tl T2 K13 #(Please respect to the intellectual
property rights, do not photocopy the textbooks which assigned by professors. )
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SRR HAELEAZ S5 %0088 JJAE R 1 (Relationship between course education goals and core capabilities)
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HAE R AR BE R RIE8 2 W s B T A2 BE /7 (Capability to grasp foundational knowledge
in computer science.)
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Students are expected to learn basic mathematics for computer science, which are fundamental
to study advanced courses such as programming languages, data structures, algorithms, theory of
computation, and artificial intelligence etc.

EERCIRRE |
AR ZMERRIE ~ BB EIRAEFTEI A RIFREESY T fE B4 Y - Be able to understand and
absorb the knowledge taught in the compulsory courses and professional elective courses of the
department.

SPEJA

FG S ¢ fFR S SR 2 S E TR E 80%E DL L T 4 ¢ Hi{ER B e
aRlE Z ERETE T F] 7T0%E LA B Tl 3 ¢ HE R B insa s i« B2 E R T T 60%E(
DA b 4l 2 FRBlE sl aiie ~ SRR F] 50%aL BF B8 1 ¢ hfFsEEs
SEREE AR 2 B E B 50% DL & Level 5: Verified through assignments and examinations,
the level of course learning achievement reaches 80% or above.

Level 4: Verified through assignments and examinations, the level of course learning achievement
reaches 70% or above.

Level 3: Verified through assignments and examinations, the level of course learning achievement

reaches 60% or above.




Level 2: Verified through assignments and examinations, the level of course learning achievement
reaches 50% or above.

Level 1: Verified through assignments and examinations, the level of course learning achievement
is below 50%.

FAE &R A S S ME R R, > oA L DA B R BE ) (Capability to use computer

science theory and application knowledge to analyze and solve related problems.)

Ry ARE
Students are expected to learn mathematical reasoning, combinatorial analysis and algorithmic
thinking, to work with discrete structures and apply discrete mathematics to applications.
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Be able to apply the knowledge acquired from the course to complete at least one assignment,

exam question, or project work that involves training in analysis and problem-solving.

SFRTE
SRS ¢ (I SR BB R 80% DL Bk A ¢ RIS

1.2 e EEERRREEEE] 70%5 DL F#E T 3 ¢ {E R B B sitE SR IE ] 60%:2
PAESE F4h 2 @ HIERBE s Bnsaafie 2 SR T T S0%ell B3 el 10 fFsRE
aBEE e L SRR E Ry S0% L N
Level 5: Course learning achievement, as verified through assignments and examinations, reaches
80% or above.
Level 4: Course learning achievement, as verified through assignments and examinations, reaches
70% or above.
Level 3: Course learning achievement, as verified through assignments and examinations, reaches
60% or above.
Level 2: Course learning achievement, as verified through assignments and examinations, reaches
50% or above.
Level 1: Course learning achievement, as verified through assignments and examinations, is below
50%.
FER TR T - BA R/ —IHEERETT > fI40 188G ~ 08 - 2008 - &
4% ~ 44RE ~ HHEREE o (Professional in at least one area, including hardware, software,
multimedia, system, networking, and theory.)
Ryl R

1.3 Students are expected to learn mathematics that are basic to learn theory of computational

science.

EERRIEHE -
REFIEE £/ —IHE AR TiE TSI (ANREAS G - A RE B ) A B B SRAE /ST B

_F - Be able to complete at least six professional courses in one subfield of computer science and




information engineering (e.g., hardware, software, or other related specialized areas).
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Level 5: Course learning achievement, as verified through assignments and examinations, reaches
80% or above.

Level 4: Course learning achievement, as verified through assignments and examinations, reaches
70% or above.

Level 3: Course learning achievement, as verified through assignments and examinations, reaches
60% or above.

Level 2: Course learning achievement, as verified through assignments and examinations, reaches
50% or above.

Level 1: Course learning achievement, as verified through assignments and examinations, is below
50%.

3.1

HARR TEARNERSIEZ AN - TRA] DU C VS SERIRRIE FH I B SR s 26 S R,
WETTISE S AIHTEYEE /T - (Capability to apply one’ s professional knowledge to a new
application domain or across multiple different application domains.)

Ryl AR

Students are expected to learn to apply discrete mathematics to applications

EERCIRRE |
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1 .Be able to apply the knowledge acquired from the course to execute and complete a project in
a new field or across multiple fields.

2.Execute and complete at least one course project in a new field or across multiple fields.

SFEJTA

LGRS ¢ PR RS e 2 S ERE R E] 80% DL F# TR 4 ¢ {FRBIE e
IR EEERRREEE] 70%5 DL B T 3 ¢ {E R B e siE AR E ] 60%2
PAEFE ek 2 0 Rl alinsesiie 2 SRR G S| S0%aLl B3 4 10 PR
SUEREEERARE 7 BRI By 50% DL N & Level 5: The level of course learning achievement, as
verified through assignments and examinations, reaches 80% or above.

Level 4: The level of course learning achievement, as verified through assignments and
examinations, reaches 70% or above.

Level 3: The level of course learning achievement, as verified through assignments and
examinations, reaches 60% or above.

Level 2: The level of course learning achievement, as verified through assignments and




examinations, reaches 50% or above.
Level 1: The level of course learning achievement, as verified through assignments and
examinations, is below 50%.

3.3

BAREENRHRREE 2 77 - $E B RRHEEE 2 8E7] - (Capability to adapt to
rapidly changing computer science technology and to develop self-learning capabilities.)

Ry ARE
Students are expected to learn basic mathematics in computer science, and expected to learn to
apply discrete mathematics to applications

EERCIRRE |

HABIEE 2/ D—TEHHVER TAZ ARSI T EBHIRE - Be able to engage in self-learning
of at least one new tool or skill related to the field of computer science and information
engineering.
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Level 5: The course learning achievement, as verified through assignments and examinations,
reaches 80% or above.

Level 4: The course learning achievement, as verified through assignments and examinations,
reaches 70% or above.

Level 3: The course learning achievement, as verified through assignments and examinations,
reaches 60% or above.

Level 2: The course learning achievement, as verified through assignments and examinations,
reaches 50% or above.

Level 1: The course learning achievement, as verified through assignments and examinations, is
below 50%.




