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(%i42) kill(all);

(%00) done

(%i1) Z(C):=1/(2*%pi*f*C);

(%o01) Z(C) =

Cxema dusbrpa:

Figure 1: /home/andrew/doc/misc/iv/raush-di erential2a.png

[IpeobpazyeMm cxemMy K 9KBUBAJIEHTHOMY BUJLY:

3anumem TOKN B BETBAX:

(%i2) 11 : (Vp - V1)/R1;

Vp—-VI1

(%02) B



Figure 2: /home/andrew/doc/misc/iv/raush-di erential.png

(%i3) 12 : (V1 - Vo)/R2;

. V1—Vo
(%03) 59
(%i4) 13 : (V1 - Vx)/R3;

. V1-Vx
(%04) 73

(%i5) I3 — (Vx - Vo)/Z(C2);

V1-Vx

(%05) 73

=2nf (Vx—"Vo) C2
Burpaszum V1 gepes Vo n Vx

(%i6) solve(%, V1); V11 : ev(V1, %), eval;

(%06) V1= Q2nfVx—27fVo) C2R3 + Vx]

(%07) Q7rfVx—2nfVo) C2R3 + Vx

(%i8) 14 : (V1 - V2)/Z(C1);



(%08) 27fCl (V1 —V2)

(%i9) 15 : (V2 - Vx)/R3;

V2 —-Vx

(%09) 73

Buipazum V2 gepes Vx

(%110) 15 = Vx / Z(C2); V22 : ev(V2, solve(%, V2)), eval,

V2 —-Vx

(%010) 73 =27 VxC2
(%011) 2nfVxC2R3+Vx
(%i12) 16 : V2/ R2;

0 V2

(%012) B9

(%i13) 17 : (V2 - Vm)/R1;

o V2—-Vm

Buag V1 u V2, MoxKHO BBIpa3uTh 4. 3ameTuMm, 9To Bce, KpoMe VO, COKPAIIAeTCs

(%il14) 144 : 14, V1 = V11, V2 = V22; 144 : ratsimp(%);
(%014) 27fClL(2nfVx—27fVo) C2R3 —27fVxC2R3)

(%o015) —47*f2VoC1C2R3
[To 3akony Kupxroda misa y3mos:
(%i16) 11 - 12 - 13 = 144;

_Vl—Vx_Vl—V0+Vp—V1

(%016) R3 R2 Rl

= 47%f2VoC1C2R3

Bripazum Vx 4uepe3 TOKU J1eBOil MOJIOBHHBI CXEMBbI:

(%i17) solve(%, Vx); ratsimp(%); Vxx : ev(Vx, %), eval;



(%017)
" ((R2+R1) R3+RIR2) V1 — 4722 VoCl C2R1R2R3 + (~VpR2 — VoR1) R3

[V R1R2 ]
(%018)
Wy — ((R2+R1) R3+RIR2) V1 — 472 f2VoC1 C2R1 R2R3® + (—VpR2 — VoR1) R3]
B RIR2
C%o19) ((R2+R1) R3+RI1R2) V1 — 4722 VoC1C2R1 R2R3® + (—VpR2 — VoR1) R3

R1R2

C nmpyroii cTOpoHBI, Yepe3 TOKU MpaBoil MOJTOBUHBI BRIpas3uM 14 u Haiizem Vx:

(%i20) 15 + 16 + 17 — 144; solve(%, Vx); ratsimp(%); Vxy : ev(Vx, %), eval;

9 _ _
ve-Ve V2-Vm V2 _ 4 epy,cicoRrs

(%020) R3 R1 R2

(R2+R1) R3+R1R2) V2 +472f2VoCl1C2R1 R2R3* — VmR2 R3

(%021) [Vx = BTRY

]

_ ((R2+R1) R3+R1R2) V2 +472f2VoC1 C2R1 R2R3? — VmR2R3

(%022) [Vx BTR9

]

(R2+R1) R3+R1R2) V2 + 472 f2VoCl1C2R1 R2R3> — Vm R2 R3
RIR2

(%023)

[IpupaBHSIeM He3aBUCUMO HaiiIeHHBIE 3HAUYeHUE VX JApPYT JApPYTY, MOJACTaBUM Tyaa V1 m V2:
(%i24) Vxx = Vxy;

(%024)
(R2+R1) R3+RIR2) V1 —472f2VoC1C2R1 R2R3* + (—VpR2 —VoR1) R3  ((R2+ R1) R34

RIR2 -

Bripazum u3 nosydeHHoro ypapuenus Vo:

(%i25) %, V1 = V11, V2 = V22; solve(%, Vo);

(%025)
—472f2VoCl1C2RIR2R3 + ((2nfVx —2nf Vo) C2R3+ Vx) (R2+R1) R3+ RI1R2) + (—VpR2
R1R2
(Vp—Vm) R2

(%026) [Vo =

(82 2CIC2RI +27FC2) R2+27jC2R1) R3+ 27 CORIRZ+ R1

(%i27) Vo : ev(Vo, %), eval;

(Vp — Vm) R2

(%027) _((87T2[£2C1C2R1 +27f[C2)R2+2nfC2R1) R3+27[C2RIR2 + RI

4



V=(Vp - Vm) -- quddepennpaabupiii cHrHaI Ha BXOJE CXEMBI.
Paznaenus Vo na V, noiayunm nepeaatounyio GyHKIIAIO

(%128) Vo/(Vp - Vm); ratsimp(%, f);

R2
%02 —
(%0028) (872[°C1C2R1 +27/C2) R2+ 27/ C2RI) R3+ 27/ C2RIR2 + RI
(%029)  — R2

F((27C2R2+27C2R1) R3+27C2RIR2) + 872 f2C1 C2RI R2R3 + R1

3aech R2/R1 = A0 -- Knepegaun Ha MOCTOSTHHOM TOKe,
a 3namenartesib [1D onpenensier koapdunuentnr al u bl 3Bena

(%i30) denom (%) / R1;

F (27 C2R2+27C2R1) R3+27C2R1R2) +872f2C1C2R1 R2R3 + R1

(%030) il

(%i31) d : expandwrt(%, f);

[ (2mC2R2+27C2RI) R3+27C2RIR2) |
R1

(%031) 8m2f2CI1C2R2R3 + 1

(%i32) A00 : -R2/R1;

R2
%032 _
(%032) B

Bripazum al u bl u3 3namenareis:

(%i33) coe”(d,f,1)*f; Al : factor(%);

F((27C2R2+27C2R1) R3 +27C2R1 R2)

(%033)

R1
. 97 C2 (R2R3+ R1R3 + R1R2)
(%034) Y
(%i35) B1 : coe”(d, £,2) * £~2;
(%035) 872 f*C1C2R2R3

Badukcupyem nHomuuaabl Cl u C2, 3arem Haitgem HomuHaABI R1, R2 n R3:

(%136) solve(A00 = A0, R1); R11 : ev(R1, %),eval;



R2

R2
A0
(%i38) solve(B1 = b1, R3), R1 = R11; R33 : ev(R3, %), eval;

(%037)

. - b1
(%038) RS = g 2rcicoRs)
. b1

(%039) 872f2C1C2R2

(%i40) solve(Al = al, R2),R1 = R11, R3 = R33;

~J@b140-201) ClCQ+a12612—alCl]

[R2 47fC1C2

,_ V(26140 —261) C1C2+al’>C1* +al Cl
B 47fC1C2

(%040) R ]



