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Q%1 Mathematical Analysis

1. The Real Number System

Algebraic properties of real numbers

Order properties of real numbers

- Infima, suprema and the completeness properties

Archimedean principle, density of rational numbers

2. Topology on the Real Line

Neighborhood

Open and closed set

- Limit points

Nested interval property

Bolzano — Weierstrass theorem

3. Sequences of Real Numbers

Sequences and their limits

Limit theorems

Monotone sequences, Cauchy sequences and subsequences

- Bolzano — Weierstrass theorem for sequences



4. Limits and Continuity
- Limits of functions and limit theorems
- Equivalent definitions of continuity
- Basic properties of continuous functions
- Intermediate value theorem
- Heine-Borel theorem
- Extremum value theorem
- Uniform continuity and its properties
5. Differentiation
- Derivatives and basic properties
- Rolle’s theorem and mean value theorem
- L’Hospital’s theorem
- Taylor’s theorem
- Relative extremum value theorem
6. Riemann Integration
- Basic properties
- Fundamental theorem of calculus
- Improper integrals
7. Series of Real Numbers
- Tests of convergence
- Absolute convergent series
8. Sequences and Series of Functions
- Pointwise convergence
- Uniform convergence and basic properties

- Weierstrass M-test

Q%1 Linear Algebra

® msuAszuvauns Az =b
® LNMBT WVSNG wavAmaNURNIYANe

o msunseoliuifudasyidadu vasanwes (linearly dependent or independent of

vectors)
° me%ﬂﬁﬁmﬂg’lu—lﬁwﬂgm (singular or nonsingular matrix) LUNIANARU (inverse matrix)

® Aasiuwuus (determinant ) 5% (trace) VoRUNING rank of matrix



® LvsngAany (similar matrices) diagonalizable matrix
® Figenvalue —eigenvector

®  NSUNAFIALNNUINVDAUNING

1Nna1381984 (references) annsaduaildlunidofiugiuiily Adefufivadadadu
9T

1. unagda 2, oty efwaymsy, fanindedl 2 2531, unil 7

2. unapds dwmdugiia 2, 4338 Wusndn uay nqua Wewwdl, 2540, unil 1

3. Introduction to Linear Algebra, 3 Ed, L.W. Johnson, R.D. Riese and J.T. Arnold, 1993

4. Linear Algebra, 2" Ed, Schaum’s Outline Series, 1991

291 Computer

assnmadeulusunsu:nmsussgndioulanaznssng nsuguarmsIanssalsunsufulsdiy
vizosiadaeafitviunli

- 3R UNETURBUATINIRBNR IS T sueR U SIng g aes Hiunieniw
WeulUsunsu Tawn arwLudn (BASIC) Unaana (PASCAL) Wesunsu (FORTRAN) & (C) & uanuan
(C++) F9135U (C#) 3191 (JAVA)

- tunauIBNuguiluiiddnnsGesdiduunsn (nsertion sort) n13Fesd1duidon (Selection sort)
N3ITEIaIAUNDY (Bubble sort) 8Ugasn (Heap sort) N15i589a1AuUnaTY (Merge sort) AN a3n
(Quick sort) L15Anggo3n (Radix sort) %umau%%gﬂaﬂ (Euclid algorithm) n15AUNINIA (Binary search)
wagn13UsEne

londsenede:

1. Farrell, Joyce:Programming Logic and Design, 6th Ed., 2011

2. http//www.cerritos.edu/jwilson/cis_103/Fall_2010/CIS_103 Fall 2010.ntm



