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ITocTanoBKa 3aga4n

Haiitu pynnamentansHoe pemenue E(t) ykazannoro auddepeHnnansHOTro oneparopa:

d d d
H= (@l +-b1)x (aZ o 4—b2) x (a3 o 4—b3)
C moMoIIbpI0 CBEpTKH HAUTH pereHrne 00bIKHOBEHHOTO A hepeHInanbHOro ypaBHEHHS:
#Lu(t)=f(t) -Heaviside(t-t0),
OTHCHIBAIOIIETO MOBEICHUE IMHEHHOM TUHAMHYECKON CUCTEMBI MPU BKIFOYEHUH B MOMEHT BpeMeHH t0
BHEIITHET0 BO3JelcTBUs, XapakTepu3yemoro ¢yHkuuei f(t).Iloctpouts coBmenieHHbIe Tpaduku
bynkuit E(t),f(t)*Heaviside(t-t0),u(t).
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Lu(t) == simplify( (al-iu(t) +b1-u(t)) X (a2~iu(t) +b2-u(t)) X (as-iu(t) + b3

dt dt dt
-u(t))j:

Lu(t) =f (t) -Heaviside(t —t0)
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[Tonyyaem nuddepeHnranbHO ypaBHEHHUE:
uttt+utt=e”(-t)*Heaviside(t)

Pemienue
Haiinem dynnamentansuoe pemenue E(t) 3aganHoro oneparopa
3 2
#d—E + d4E = Dirac(t)
at  df
Hatinem o6pa3ber mpeodpaszoBanus Jlamanaca
¢ 20
#—E(p) = p"E(p)
at
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#—E(p) = p’E(p)
dt

#Dirac(t) = 1
Homy4aem ypaBHeHHE:

#(p +p?)-E(p) =1
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Haiinem opuruHa nosy4eHHOro perieHus:

#L2 = t-Heaviside(t)

p
#p1T = exp( -t) -Heaviside(t)
#% = 1-Heaviside(t)
E(t) := t-Heaviside(t) + exp( -t) -Heaviside(t) + 1-Heaviside(t) :
simplify(E(t))

Heaviside(t) (eft+t+ 1) 2)
d(x) := piecewise(x=0,4,x #0,0) :
d(X)
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simplify| — + — —d(t)
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IIpoBepka npoiigeHa
Hatinem penenne 0ObIKHOBEHHOTO AU GEPECHIINATHFHOTO YPABHEHHUS C TIOMOIIBIO CBEPTKH:
#Lu(t)=exp(-t) -Heaviside(t),

fl(t) == exp(-t)-Heaviside(t) :
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#u(t) :J E(t — tau) -fl(tau)dtauZJ Heaviside(t — tau) (e_(t_tau) + (t —tau) + 1) -exp( -tau)

-Hea;/;oside( tau)dtau -
Nn(t) := piecewise(t <0,0,t>0,1) :
n(t)
0 t<o 5
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f1(t) := exp(-t)n(t) :
E(t) :=tn(t) +exp(-t) M(t) +1-n(t):
simplify( f1(tau))
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simplify(E(t —tau) )
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E(t — tau) := piecewise(tau <t t—t+e ' "+ 1, tau>10)
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0 t<1
plot( f1(t), t=-4..7, legend="f1(t)", color =green, thickness=3)
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plot(E(t), t=-4.7, legend="E(t)", color = blue, thickness=3)
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1) t<0
plot([ f1(tau), eval(E(t —tau), t=-1.5) ], tau=-4..8, thickness= [2, 3], color = [blue, red], legend
= ["fl(taw)", "E(t-tau) mpu t<0"])
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— fl1(tau) E(t-tau) mpm t<0
svi(t) :==10:
svi(t)
0 )

2) =0

plot([ f1(tau), eval(E(t —tau), t=1.5) ], tau=-4..8, thickness=[2, 3], color = [blue, red], legend
= ["fl(tau)" , "E(t-tau) mpu t>=0"])
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— fl(tau) E(t-tau) mpu t>=0
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sv2(t) == J (t —T4+e T4 1)-exp( -tau) dtau :
0

sv2(0)

0
['padux nmomyueHHON PYHKINU
sv(t) := piecewise( t < 0, svl(t),t>0,sv2(t)) :
sv(t)

0 t<o0

t(et+1) et 0<t
plot(sv(t), t=-4 .8, color =green, thickness=3, legend ="f1(t)*E(t)")
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£1(£)*E(t)

IIpoBepka
+ o0
FG(t) ==J fl(tau) -E(t — tau) dtau:

plot([sv(t), FG(t) ], t=-4..8, color = [blue, green], linestyle=[1, 4], thickness=[3, 4])
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[Tomyunnu obmiee penieHrne UCX0IHOTO AU (hepeHIINaTEHOTO ypaBHEHUS
du du
#F + 12 =exp(-t) (1)
u(t) = sv(t)
u(t)
0 t<o
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t(e'+1)e" o<t 12
IIpoBepka
assume(t = 0) :
o (du d’u
lify| — + — — -t) m(t
simplify P e exp(-t) n( )J
0 (13)

IIpoBepka npoitaeHa

[Toctpoum coBmerniennbie rpaduku E(t), f(t)*n(t-t0),u(t):

plot([E(t), f1(t), u(t) ], t=-4 .38, color = [blue, green, red], linestyle=[1, 4, 3], thickness=[3, 4, 2],
legend = ["E(t)", "f(t)*n(t-t0)", "u(t)"])
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