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§1-1
(circuit)
[ (load) |
(component)
(model)
[
(

(circuit parameter)

[ (source) ]

(circuit element) (

(network) “

(signal) ],

(redstance)

),



(voltage) (electric field) ; (current)
(magnetic field) :
(capacitance) (inductance)
, , (frequency)
(electromagnetic wave) (wave length)

(lumped element)
(lumped circuit)

( )
(two - termina element)
(terminal voltage), : (
) : :
1-1-1(a) ,
; 1-1-1(b) ,
R , L , C
1-1-1(b)

(dternating dectromagnetic field)



§1-2 3

0

C
0—|£I—N£J’Y\—|I—OO— L EE—cY

R

L}y vy
(a) IR BRI 2 as ik (b) L REBE FI il A 4% IF K
BRI AR Ff 2 0 FL S Y AR b 2 0 L I B R
1-1-1
( )
§1-2
(reference direction)
: ( )
) 1) ( )
, ( )
, ( )
1-2-1 i(t) :
u(t) ( ) ¢+ + 0 o + 0
11 - " ’ l(t) l(t)

(potentia drop) : (0 [] [] u(t) []

C+" ) -7 )
(potential rise) 1 | 1
’ (a) (b) ©

1-2-1
(associated reference directions) 1-2-1(a)

, t, u(t) i(1)




[ (instantaneous power) ] p(t),
p(t) = u(t)i(t)
: ( )
1-2-1(b) : oL (
) , 1-2-1(c)
(st , (valt), ( V);
(ampere), ( A);
(watt), ( W)
8§1-3
[ ( topological con-
straint)]

(1) (branch) :
1-3-1

(2) (node) :

(simple
node) 1-3-1
1-3-1
(3) (loop): :
(
) 1-3-1
136 ; 1276 ;
1-3-1

(Kirchhoff’ s current law, KCL)



§1-3

-3-

2

(1) + ia(t)+ is(t)=0
i2(t)+ i3(t) = il(t)
i7(t) = i2(t) + is(t)

(1) + ia(t) + is(t) =0
- i1(t)+ iz(t)+ i3(t)=O

C (1) - is(t)+ i (1) =0

S i(t)=0 (1-3-1)

i (1) = is( 1)

is(t) + is (t) + i7(t)=0

(supernode)



1-3-2

1
ur(t) + us(t) - us(t)
=[wva(t) - v2 ()] +[va(t) - vs(1)]
-[wi(t) - v (1)]
=0 (1-3-2) 1-3-3
,vi(t) v (t) vs(t)

2 3
2 U2(t) + ur(t) - ws(t)=0
3 W(t)+ (t) - L(t)- w(t)=0
S u(t)=0 (1-3-3)

(1-3-2)



8§1-3 7

: ( ) :
1-3-1
1-3-4 ,
1-3-4
u +u +u =0V
u + U - u =0V
u =u +u =u -u =(2-6)Vv= -4V
u =u +u =u -u =(20-24)V = -4V

, (potentia reference point)
(zero potentia point)

(1) :
v =0V

vV = U =20V

vV =u =u +u =(-6+24)V=18V
=u =u +u =(-2+20V =18V



vV =u =u +u =(6+12)V=18V
v =u =24V

V =u =12V

(2) ,
v =0V
v = u = -2V
V=Uu =u +u =(6-2)V =4V
V = U = u +u =(24-200V =4V
v = u = -20V
= u =u +u =(-6-2)V =-8V
= u = u u =(12-20)V =-8V
( )
1-3-1 1-3-1
KCL KVL?

(a) i1:2A,i2:5A,i3: -7A,i4:10A,i5: -2 A

(b) ip = 2CDS3tA,i2: 5cos3t A, Ik = - 7cos3t A, iy = 0A, 5 = 200s3t A

() =5V, L=7V,u=2V,L=2V

(d) uz= 50083t V, us = - 7003t V, Us = 200S 3t+% V

1-3-2 1-3-2 R R
v 2v, R ? R Ry W Ug




