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BA7#/Credits 2
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BEDBHK - 12 /Objectives and Outline of the Course

H | BIEENTICET 2MBIIBER - BEF - BRBEROZNBL2FEI L LTERLELZ2EDTHD, INHD I BRFICHELRED
N5, BEERARR. REREEICET2EER. 2 BFHER. 777 ATRICL2BERROENICOVWTEREL, X
*BBY5,

I | Theory and techniques of electric circuit analysis are the basis in studying electric and electronic circuits, telecommunication
and information technology. This course introduces linear circuit equations, several kinds of theories in linear circuits, 2-port
networks, and transient analyses by Laplace transformation.

FEDEEBIE /Learning Objectives

B | MEERAEA. RBEEAERICOVWTHATE 5,

Sz onf-EEICH L CREERARER. BRBEARAZILIT. B LN TES,
BREDEDE, T7FY - /- OER, BREVBENERSNHTEEHATE 5,
BEREHOEOE, 774 - /- OFERE, BRENBENTBEOETEOERAELERT %,
FIEEMBD 2 I FREEEE L TOERYVIEWEES L. 7FIXRT0), 41 v E—=X Y AT EOHTIEE - 1-5FENTE 3,
TTIREW, T I RAYEROHENTE D,
T 77 REREFE > -EROBERKENEZEBE L. SXAONEKICT L CEYIARARRZIL T ET, ERICELZEN
TZ %,
ZHXREIEE FNEFE S T-BHEEICOWTERT 3,
FEZKEMESICOVWTERL, 77—V IRBEROHENTE 3,
= | To become able to explain Mesh analysis and Nodal analysis.

To become able to set up appropriate mesh current equations and/or node voltage equations for given circuits.
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To become able to explain principle of superposition, equivalent source theorem, and available power.
To become able to utilize principle of superposition, equivalent source theorem, and concept of available power to given

circuits.

To become able to learn basic treatment of 2-port networks for large circuits and to analyze circuit networks using
admittance, impedance or other matrices.

To become able to calculate Laplace and inverse-Laplace transformations.

To learn transient analyses of circuit responses using Laplace transformation, and to become able to set up and solve
corresponding appropriate equations for given circuits.

To learn basic of three-phase ac circuit and its power transmission.

To learn non-sinesoidal ac signal and to become able to calculate Fourier series expansion.

Y

BEZDERE O FHHEE# / Fulfillment of Course Goals (JABEE ES&ERI B D &)

B | IO | ik

RETEIER /Course Plan

No. IEH Topics AZA Content
1 H | BEETZZRZ &L A | RBOREEEZEREL T, AIB & OREEZF.R,
MELNZON? RV, FIEARERE [ER[EE] ONA. BICEXEBREICBETZ 7z —¥4o
CICEREOBEREICOVWTERY %,
Z | What will the course students | Overview of key points in this course and their relationship to other major subjects.
obtain in  "Linear Circuit | Review of items in "Electric Circuits" that is assigned in the previous semester,
Analysis" especially of phasors in sinusoidal steady state circuits and transient responses of
2 H | FLehy70%R EER | FLehy 70KR, BoCICZENZRAVWHEEEREICLZRIEAEADITH,
HER
% | Kirchhoff's Laws, Mesh | Kirchhoff's Laws, and setting up mesh- (or loop-) current equations based on Mesh
analysis analysis.
3 B | T30y kV., BIREEAR | IRBEEEICLZEIKARAOIITH, BLURIKARAZTIITERLIBEAER L
= L THS Ak
Z | Operations of matrices, Nodal | Operations of matrices in circuit analyses, and setting up node-voltage equations
analysis based on Nodal analysis.
4 B | T30 E-> 7oy 1 RARR. | & 1 RABRKDITINZE > -k, EREARNZ6E > 7-FE,
HWEER - iSEEAER
Z | Simultaneous linear equations | Simultaneous linear equations expressed in matrices, and their applications to mesh-
for mesh-current and node- | current and node-voltage equations.
voltage equations.
5 B | ERAahEoE EMER (MH | Ehedbt0RE, EMER (B-77H 08, /— b oE8), &5 CICEKER
K[ DFE,
& | Principle of superposition, | Principle of superposition, equivalent source theorem, reciprocal circuits
equivalent source theorem,
reciprocal circuits
6 B | HeEHHmADER BAHICOVWTHIEE., HIgEHEADER,
& | Available power Review of calculations of electric power, and maximum power transfer theorem.
7 B | 2 %FxdmEeg(l) EIEED 2 imFEEREE L TOImMYEWL, 7RI 2 X(TH 4 v E=X Y X375
A7y FIT5) #ERETT,
| 2-port networks (1) Circuit analyses of networks as 2-port networks, admittance matrix, impedance
matrix, hybrid matrix, fundamental matrix.
8 H | sI¥0F L e BREOREDR EgARER. ERICETIHETRBICOVTOEER., BREAERT 3 7-00RER,
Z | Summary of the former part | Summary of the former part of this course, and an exam to check students'
and comprehension check comprehension.
9 H | 2 %FxIEEg2) B4 DFOEIED 2 mFHERE L TORER,
% | 2-port networks (2) Operations of 2-port networks with some example problems.
10 | B | JEERITROENT 1BERBEE TR ML BERES I ERRRIRTH D EEZLD, DL IWESDE

2
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DIEWE LT7— U THRBERICOWTREY, TOME, fEERZEET 5,
Z | Analysis of non-sinusoidal | To learn Fourier expansion as a tool to analyze non-sinusoidal waves that are general
waves signals in information transmission.
11 | B | ¥ 3 B3mE TR 3 1B RE B D EAEIE,
% | Three-phase alternating | Three-phase alternating current circuits and their operations.
current circuits
12 | B | @EBRKEE. BLUHAYARE | BERROESD. HOARAZE > 72@ERT,
=X
Z | Review of transient responses | Review of transient responses of circuits and their analyses by differential equations.
of circuits and differential
equations
13 H| BERKREIT~DT T I7XE | BERKRBTOLOOBNRFETHD 7 /7 XAEMOER. BLUOZ0EL DME,
BB A WITIREREEICDONT,
= | Introduction of Laplace | Definition, properties, and operations of Laplace and inverse-Laplace
transformation to transient | transformations that are useful for circuit transient analyses.
analysis
14 | B | 577 RZHICL 28 (1) BIBEEEST-7 77 AR L 2 — MR ARIEEORE, 777 A& MERK,
% | Circuit analysis by Laplace | Circuit analysis of transient responses by Laplace transformation, Laplace equivalent
transformation (1) circuits.
15 | B | 577 RZHICL 2B (Q2) BODBNRE, ZTDYWT T T REBRADHA,
Z | Circuit analysis by Laplace | Partial fraction decomposition, and its applications to inverse-Laplace
transformation (2) transformation.

B1EEH /Prerequisite(s)

H [BEXEE] Z2BELTWS I ErRE, [MREIMER] 20¢ (ZHET2 2 L 2B UERT 5,
% | Necessary to complete "Electric Circuits." Strongly recommended to take "Exercise for Linear Circuit Analysis" together in

this semester.

BEREATE (T8 -

1B8%) /Required study time, Preparation and review

B | xh&THET L L,
EENROBMEARDD1-DIC, BELR— F2HOBS 2, /-, BEE L TEXBELIT TR, 3B L LTEITE
EEE [BRAEK] OMBEABRWTPCRE, FE-BEZ2L-1YUIT5 &,
BRECHLFEZ 2KHE. 582 1 FEEE. SSICEHERICHR 27-00FBRHEET 5,
BEFEEED S bW DADERICEWLTIE Moodle Y RTLEDERAE > TFET 2 EHWBELR D,
Z | The course students must attend all lessons. They will be required to submit several reports of exercising analyses in order

to understand learned points deeper. They need preparation and review by not only assignments but also problems in
reference text books.

Each class requires 1 hour preparation, 2 hours of reviewing and additional learning time to prepare the exams.

For several items out of the course plan, the course students need to preview the materials on Moodle e-learning system.

HRlE SE2E /Textbooks/Reference Books

B | #HE [BSEKOER] (B3R (FELE. T, BAE, HdHiR). EESREBROER] (B3 (FE, &#. TS, Hitd
BR) ARoCICERTY v b EFERT 2, /$EFE [BREK] (TFIzXxa-—3%F, NiEthiR, F—L4), [EEERI I (F
B3, o0

E:3

ARIERHE D =R O EAE /Grading Policy

H | MENAEREANOSMAEETHY, REAOSMKNEHREL LR — FORERRE L URNEEZHK 20%. FEH L UHERS
BROBREZN80%E L CiHET 2, ¥R 60 U LEZAEET B,
% | Performance evaluation of this course will be conducted by the midterm and term-end examinations (about 80%), and reports
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| (20%) together with participation status. Students with evaluation of 60 points or higher will pass. |

B EZ=1E% /Point to consider

H | F1EO0READSMRAZELHATVWEDT, MIHET DL, £/, BBRICEBT 2B REIBERTICITO>LPH S,
FEBLVCHARAERICBEVDTEIHEREZE - /— b - U b - SEEHIFAART, BRESR/FS L L TCEET S,
ADERR LI-LKR— &2, BEAPMERLIZE LTIRELAWTZ &,

% | Never skip the first class that is regarded as more significant to attend than other classes. Some directions about the exams

will be given in classes.

The midterm and term-end exams will be given WITHOUT allowing carry-on of any textbooks, notebooks, distributed
materials or books for reference, and with carry-on of a scientific calculator.




