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Aoknon A3.7

Na Bpebei n T@oN oTO AKPA, TO PELUA TIOUL TNV dIOPPEEL Kal 1] 10X0C TIOU
KOTOVOAWVEL N avtiotaon 4.8 K2 peta&v A kal B.

40 mA
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®

2 kQ
VA
12 kQ % 7.2kQ
5.6 kQ
VA A
1.3 kQ% 4.8 kQ

HAektpika KukAopota | 06-11-2024 439



Aoknon A3.12

Na Bpebei n 10x0C TTOL KOTaVOAWvETal TNV 12 K.

5 kQ
VAN
6 km kQ
12 kQ
120 V
@) AN
4 kQ 6 kQ
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Aoknon A3.13

Na BpeBei n taon V, 5.

A

B
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Aocknon A3.15

Av n TtinyA Twv 100 V amtoppo@d 1ox0L 50 W Ttola gival n R;
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Aoknon A2.24

Mo T0 KOTWTEPW KUKAWMA va BpeBolv 1o pevua, N TAon Kal n
KOTOVOAICKOUEVN 10XV YA TO AyVWGOTO COTOIXEIO.
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Aoknon A2.24 - A\uon

>tov KOpBo B éxoupe I, =5+4 =9 A

>Tov KOUPO A éxoupe Inr =3+ 5+4=12A.

ETOUEVWG, Var = A -2 =24 V.

>T0V KOUBO I éXOUME Iy =12+ 2 —3 =11 A. EMopévwg, Vg = Ipp -3 =33 V.

Omote,
V,=Vag=Var+Vra +Vag =—Vra = Var +10=-33—-244+10=—47V

Hox0¢ eivat P =V, - I, = —47 -9 = —423 W. Onw¢ BAETIOUHE TO OTOIXEIO TTOPAYEL
10X0.
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EttavaAnyn - KAadika peopoata Kirchhoff

Evtortilete kOUBOULC Kal KAGAOOUC.

Kavete duvaTEG ATTAOTIONNOEIC.

> XEOIALETE PEVOATA KAADWV.

Egapuolete kavova peuudtwv Kirchhoff og dAoug toug kopRouc.
E@apudlete kavova tdoewv Kirchhoff atoug eAdxiatoug Bpoxoug
(0@BaAp0UC).

® AUVETE TO YPOAPMIKO GUOTNHO AVEEDPTATWVY EEICWOEWV.

® ATIO T PEVPOTO KAAOWVY UTIOPEITE VO LTIOAOYICETE TO LTTOAOITIO.
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AvaAuon Kirchhoff pe tdoeig KOpBwv

Evtortilete KOUPBOLG Kol KAASOUC.

Kavete GTI0IEC OTTAOTIOINCEIC UTIOPEITE XWPIG VO OKETTATETE TA OTOIXEID 1} TOUC
KOMUBOUG TIOV XPEIAdeTTE yia TN AVOT).

ETuAéETE €va KOUPBO oav KOPROo avagopdg (yeiwaon).

Mo GAoUG TOUG BANOUG KOPPBOUCG EQAPUOTETE Kavova peupdatwy Kirchhoff
BewpvTag OTI To PeVPATA TIOU €EEPXOVTAL £XOLV BETIKG TIPOCNUO Kal Ta PEVUOTA
TIOU EIGEPXOVTAl OPVNTIKO.

Agv oxedlddete pevpata. Ta eKPPALETE CLVOPTHTEL TNC TAONG TOL KABE KOPPBOU.

KoToAfyeTe o€ GUOTNUO PIKPOTEPNC TAENG aTtO TN PEBOSO KAODIKWV PEVPATWY TO
0Tt0i0 AOVETE PE OTIOIOV TPOTIO BEAETE VIO TIC KOUBIKEC TATEIG.

ATIO TIC TACEIG PUTTOPEITE VO LTTOAOYIOETE OO TA KAASIKA PEVATA KABMWCE Kal TNV
10XV TIOU KOTAVOAWVEL i} TIAPAYEl TO KAOE aTOoIXE(O.
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OepeAMdEG BewpnUa TOTTOAOYIOG SIKTUWV

b=Il+n—-1
OTIOoU:
b:  (branch) kKAGd0¢
I:  (loop) ave&aptntog Ppdxoc

n: (node) KOuBog
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MNapadelypa

By B
Va—E, Va—E, Vy R, R,
+ =0=1V
Rl R2 R3 4 i_f_i_’_i

R, R, Ry
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MNapadelypa ouv

NooOpepa: E; = 12V, Ey =9V, R, = 2k, R, = 4kQ, R, = 3kQ2

V, =T7.6154V
I, =2.19231 mA
I, = 0.34615 mA
I, = 2.53846 mA

A. ApocOTIOUAOG HAektpika KukAopota | 06-11-2024 16/39



MNapadelypa 2
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MNapaodelypa 2 cuv 1

e, —V e —ey, e

= 0
R, R, 'R,
=
e, —€; e, —V e,
— -1 = 0
R, R, 'R,
1 + 1 n 1 1 \%4
e\ =—+—=+—= €y — =
! R, R, Ry ? Ry R,
+ ! + ! + ! I+ vV
—e e 4 — _
'R 2\R; 'R, R; R,
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MNapadelypa 2 cuv 3

Me ap1Buolg

V=20V,I, =3mA, R, =2kQ, R, = 1.5 kQ
Ry =0.5kQ, R, = 1kQ, Ry = 3kQ

(1+ 1 N 1) 1 20
“\2715" 05/) 05 ~ 2
=
e e (e lel) - a2
tos5 2\os5 1 3/ 1

e, =12.10V e, =14.16V
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Na yivel TTAfpn avaAuaon oTo TIAapoKATw KOKAwWa otav E; =9V, E, =18V,
R, =500 Q, R, =300 Q, Ry = 1.2 k2.
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Na Bpebei n TipA TNE avtiotaong R 010 KUKAWUO (A) £101 WOTE N Tdon
ota dkpa ¢ va gival 9 V.

3.2kQ
A%%
2 8.7kQ
' \é_*) R 3mA<D ! < 3.1kQ
9.6k 14.4k0
VWA VWA
= @
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ATTAOTIOIVTAG EV OEIPA Kl TIOPAANAEC OVTICTATEIG £XOUME

12.8kQ
W —
! |
12\@) i R%lll ® 3 < 5.81k0
3mA
T

OTI0U pe Kavoveg Kirchhoff
I,—I,+3+1;=0
12.81, +9—-12=0= I, = 0.234 mA
5811, +9=0= I, = —1.55mA
9

I, =3+1I,+1I,=1.685mA = =5.34kQ
1 =34+ T+ 1;=1.685MA= R= o = 5.3
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Me kouBIKA avaAuan

L R
12.8 R 5.81
v _, V-12 V
R 12.8 5.81

v
R= V—12 1%
12.8 5.81

octave:1> V=9

V=29

octave:2> 3-(V-12)/12.8-V/5.81
ans = 1.6853

octave:3> V/ans

ans = 5.3402
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Na BpeBolv Ta KAAJIKGA PEVUATA OTO TIAPAKATW KUKAWMA KABWC Kal Ol
10oeig Vy, Vy, Vs, V.

15V

100 Vv, 120
Y
— —

SVoov, 160 Vv, 300
a AW AW
— —
V2 s l
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V1_15 Vl Vl_‘/2

10 20 2 Y
Vo-WVi Vg Vs=V,
12 +18 16 =0
V,=Vy 'V, V4—10
16 + 95 T 30 0
Vo—=V3=5
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(1 1 1) V, 15

T 12~ 10

10 20 ' 12

ViV (1 1) Vi
12 12+V3 185" 16 16

4\16 " 25 ' 30/ 30

Vo= V=5
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AockKnon 4

V, = 9.267 V
V, = 7.948 V
Vy =2.948 V
V, =3811V
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I, = 151_0VI = 0.573A
I, = 2% = 0.463A
I, = % = 0.110A
I,= 1% — 0.164A
Iy = ‘/5"1;6‘/4 = —0.0539A
Iy = 2% = 0.152A
I, = V43_010 = —0.206A

A. ApocOTIOUAOG HAektpika KukAopota | 06-11-2024 30/39



Na yivel TTAfpn avaAuUC GTO TIOPOKATW KOKAWHA.

50 8
VW VWA
40
V. 20 2 8 30
60
VWWA VWA
10 Q 40

e Kotdotpwaon glowaewv Kirchhoff pe kKAadIKd pedpata Kal TACEIG KOUBwWV.
® AOKIJAOTE va AUOETE T CUCTHUOTO TIOU TIPOKUTITOLV.
e EmiBefaiwon pe octave kal LTspice.
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Vi—5 V4=V, Va—=V,
A LA B, YA D

2 5 T
VBgVA+%+VBSVC _
VCgVB+VC3—8+VC;VD o
@+VD—VA+VD—VC — 0

6 10 4
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AockKnon 4

)b -
Vag+Ve(5+3+5)Veg = O
(e -
Vi Vo 1+Vo (gt tg) = 0
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0.8V, —0.2Vy + 0V, — 0.1V, = 25

—0.2V, + 0.575V — 0.125V, + 0V

0V, — 0.125V + 0.708V — 0.25V,, = 2.67
—0.1V, + 0V — 025V, +0.517V,, = 0

Il
o

MéBodo armaroipng Gauss

0.8V, —0.2Vy + 0V, — 0.1V, = 2.5

0V, +0.525V; — 0.125V, — 0.025V,, = 0.625
0V, — 0.125V + 0.708V, — 0.25V, 2.67

0V, —0.025V — 0.25V, 4+ 0.504V,, = 0.312
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Aoknon 6

0.8V, —0.2V5 + 0V, — 0.1V, = 2.5
0V + 0525V — 0125V — 0.025V,, = 0.625 [ _
0V, — 0V + 0.638V, — 0.256V,, = 281
0V, — 0V — 0.256V, + 0.503V,, = 0.342
08V, — 02V +0Vy— 0.1V, = 25 )
0V + 0525V — 0125V, — 0.025V;, = 0.625 [ _
0V, — 0V + 0.638V, — 0.256V,, = 281
0V, — 0V — 0V, + 0,406V, = 1.40
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Aoknon 7

pe 3 anu [Volt] | akpiBeia [Volt]
Vp 3.45 3.45504
Ve 5.79 5.45234
Vg 2.73 2.65318
Va 4.24 4.22017
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Aoknon 8

‘Ri

R6"

5 g
R2 s
4
-

. - 3

R4 2
6

RS Ra

10
op L

A. ApocOTIOUAOG

HAeKTPIKA KUK

-l ——— Operating Foint ---
.| (noo1y : 4.22017 voltage
[ noo4y : -0.775826 voltage
v (nD05) : 8 voltage
- (noozy : 2.45318 voltage
v (nD0s) : 3.45504 voltage
.| (noo3y : 5.45234 voltage
|zimsy: 0.459326 davice current
I(RT): -0.845221 davice current
Timsy: 0.345835 davice current
I(RS): -0.0765138 davice current
Tiray: -0.57583% device current
Tim3y: 0.389513 davice current
I(R2): 0.663254 davice current
Timy: -0.313355 davice current
Tvay: -0.845221 davice current
oy -0.389513 device current
ol |
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Aocknon 9

= [1/2+1/5+1/16 -1/5 0 -1/10; -1/5 1/5+1/4+1/8 -1/8 0;
1/8 1/8+1/3+1/4 -1/4; -1/10 0 -1/4 1/6+1/10+1/4]
[5/2; ©; 8/3; 0]

inv(A)*b

0.80000 -0.20000 0.00000 -0.10000

-0.20000 0.57500 -0.12500 0.00000

0.00000 -0.12500 0.70833 -0.25000

-0.10000 0.00000 -0.25000 0.51667
b =

> < T o >
1

.50000
.00000
.66667
.00000

@ N ON

<
1

.22017
.65318
.45234
.45504

w a N b
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