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S#EHFHA S o The written exans are separated into three categories: students will have 100 minutes to complete each subject within the test
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£ adenic comittee will determine if the student has passed the

entire exanination; sludcms who fail to pass the cxam vill have OVE opportunity to apply for reexamination after one senester. You can obtain exemptions for the subjects you pass the first tine fron the

ALL subjects of the examination need to be passed within 5 semesters since the acceptance into the PhD progran
e

(The tern(s) and year(s) of an avpm»cd leave of absence will not be counted). However, students who are required to take more than 9 college-level course credits will have three years to pass

aualifying exan.

Waiver to the written qualifying examination will be given if the student has passed the reauired courses.
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‘Equations

100%

1. "Advanced Engineering Mathematics," 3 ed., by Peter V. ONeil , LT (4th
d.is avilable noy
2."Differential Equations with Boundary-Value Problems, 4th ed., by Dennis G,
il and Michael R, Culen,

« First order differentil equations
» Differential equations of higher order

« Liplace tansform

» Seriessolutions of linear differental equations

« Systems of differential equations

» Fourierseris and integra

* Boundary-value problems - rectangular coordinate

1. "Field and Wave Electromagnetic,” by David K. Cheng, 2nd ed., Addison-
Wesley, 19589,

2."Elements of Engincering Electromagnetic
2000.

¥ N.N. Rao, 5th ed, Prentice-Hall,

» Vector analysis
Staic electic fields
* Solutions of lectrostaic problems

Steady electric currents
» Staic magneti ﬁc!dw
« Time-varying fields and Maxwell's equations
« Plane electrom gwem waves
heory and spplications of transmission lines
* Waeguides and cavty resonators
« Antennis and radiating systems

R EM

1. "Microwave Enginecring", David M. Pozar, 20d ed., John-Wiely, 1995.
Chapter 2: 21,23, 24,25,26,27

Chepter 3:31,35,37, 38

Chapter 4: 4.1, 4.2, 43, 44, 4.5, 4.6 (oint of iterest)
Chapter 5:5.

Chapter 6:6.1,6.2,6.5,67

“hipler 7:7.0,7.2,7.3,7.5,76,7.7, 78,79
Chapter §: 83-89

Chepter 10: 10.1-104

(Chapter 11: 111-11.5

Chapter 12: 122124

tansmission line theory
* Transmission lines and microwave network analysis
« Impedance and tuning

divider, directional coupl
ler
« Active
oscilltor
* Basics of mictowave systems

, mixer, PIN diode switch,

SFEY—H
Choose one
subject out of
e

Ref Antenna | 100%

1 "Antenn Theory and Design.” by Robert S. Ellot.

« Far-field integrals,reciprocty, direetivty
« Radiation patterns of dipoles,loops, and helices

« Radiation patterns of homs, sots,and palch antennas

* Linear amays: anlysis

* Lincar amays: synthesis (See5.1 10 Sec.S.7

« Selfimpecnce and mutual impedance of antenaclements S¢c..1 1o See 17
only)

100%

1. *Time-Harmonic Electromagnetic Fields” by R. F. Harrington, Ch.1 10 Ch6

« Fundamental concepts  Maxviell equations, energy and power, boundzry
conditions

» Introduction to waves ( Waves in lossy matter, reflection of waves,
ansmission lnes, waveguides, resonators, antennas-~~)

. Dudit e I

I Greerfs  functions, Leasor Greer's

functions, integral equations, far-field approximation-++)
functions and spplications

« Clinrial wave funcionsand spplicatons

Spherical wave functions and applications

Lo A 0%

Linear Algebra: A Malrix Approach 2¢ by Spence, Insel, Friedberg

svstems of linear equations, Gaussian elimiation, educed row echelon form,
ndenceindependence, invertibility and clementary matrices,
inverse, lmeurumh!mmlmn\ deteminas, g, iy cordinae,

Saonsion, onhvgvmluy, Gram-Schmidi process,orthogonal pbcion,
east-squires method, othognal matrices and operators, Symmetric s

Vo pces nd subspces,inr snsfonmatons, b, i eptcsetaton
of linear operators, inner product spaces

1. A, Papoulis and $.U. Pill, Probabili st

Probability and. |50%

‘Random Process

A CSP|

Processes, fourth edition, McCraw-Hill, 2002.
2HL Shub

L Review of Random Variables (Papoulis, Chaps. 1-7,and class note)
2. Introduction to Rindom Processes: General Concepls and Spectral Analysis

tors and aussian Rand

2 ! . Sciences, vols. |
and 2, Wiley, 1979,

(me)uhw. Chap. 9, and ch note)
& andom

P\(xeve\ (Larson & Shubcn class note)
4. Karhunen-Love Representation (Papoulis, Chap. 11, and class note)

Choose one
subject out of
three

BRRGRE
Digital Signal
‘Processing.

100%

A. V. Oppenheim and R. W, Schafer, Discrete-Time Signal Processing, Pearson

Chap 2 Discrete Time S
Chap 3 The z-Transform

Chap 4 Sepling of Continuous-Time Signals.

(Chap 7 Filter Design Technigues

. Discrete Fourier Transform

(Chap 9 Computation of the Discrete Fourier Transform

BB Linea |

Linear Algebra: A Matrix Approach 2¢ by Spence, Insel, Fredberg

systems of linear equations, Gaussian elimination, rduced row echelon form,
span, linear dependencefindependence, invertibilty and elementary matrics,
inverse,linea transformations, determinants, subspaces, basis, coordinale,
i linear operator, cigenval
I

Jity, GramSchmidt hogonsl projcior
ethod, orthog |

vector spaces snd subspaces,linea transformations, basis, malri represeatation
of linear operators, inner product spaces

st

SFHEH R
subjects out of ity and [50%
three Statistics

. R Yates and D. Goodman, "Probabiliy and Stochastc Processes,” 2¢, Wiley,

z Benxku and ). Tsitsiklis,

ntroduction to Probability,"2e, Athens Scientifc,

:Gh\hmmm undamentals of Probability with Stochastic Processes, e,
Prentice Hall, 2005,

1. Experiments, Models, and Probabilities
2. Random Variables (Discrete and Continuous)

3. Multi-variate Random Varizbles (Random Vectors)

4. Probability Models of Derived Random Variables

5. Conditional Probability Models

6.5 dom Varizbles

7. Parameter Estimation

3. Hypolhesis Testing

9. Central limit theorem

10. Confidence Interval

11.and Law of large number

EEE

Discrete.
Mathematics

DS

Discrete Mathematics and Its Applications 7th Edition

1. Mathematical Resoning :Logic, Proof methods, Inductive Proofs

2. Combinatorial Anlyss : Summations, Countabilty, Probability,

Combinatorics, Recurrences, Boolean Algebra

3. Discrete Structures : Sets, Functions, Sequences, Permutations, Relations,

(Graphs, Trees, Finite-state Machines

4. Algorithms : Onders of Growth, Complexity. Specification, Program
rification

5. Application and modeling

nseE
Machine
Learning

00%

2. second edtion, Ethemn Al

1
2. Pttern Recognition and Machine Learning. Christopher M. Bishor
3. Leaning from Date, Yaser S. Abu-Mostafa, Malik Magdon-smil, Hsuan-Tien
Lin

1. Decp Neural Network.
2. Convolutional Neural Network
3. Unsupervised Learning: Linear Models
4. Unsupervised Learming: Auto-encoder
. Unsupervised Leaming: Generative Model
. Semisupervied Leaming

ransfer Lesrning
s Bmua Classfication; Recurent Neural Netvork
9. Beyond Classification: Sructured L
10. Leaming in the Redl Work: Reinforcement Leaning

i
Choose one
subjctoutof

:

RIS Data
Science

Data Mining:
Concepts and Techniques, . Han and M. Kamber, Morgan Kaufmann , 2000

1. Mining Association Rules

3. Classification
4. Data, GPGPU.
5. Data Clssification

6. KNN, Bayes Theorem, Neural Net and Concept of SVM
7. SVM and Clustering

8. More on Clstering

9. Sequential Pattern Mining

10. Cloud Computing, Web Mining, and Social Networks

TN
ter

Netorks

Andrev S Tanenbaum “Computer Networks” - Third Edition 1996 Prentice-Hall

International Inc.

1. The Physical Layer
2. The Data Link Layer

3. The Medium Access

4. Network Layer

5. The Transport Layer

6. The Appoication Layer

hitpsficomm.niw.edu. v/ Qualification.oho#10



http://homepage.ntu.edu.tw/~r04942121/spa105.htm
https://comm.ntu.edu.tw/Qualification.php#10

