CepebpsikoB ApTém

®HI11-53b

Bapuanr 11

ITocranoBKa 3ama4u

Haiitu cBeptky ynkimit {(x) u g(x)

Haiinem ypaBHeHMs IPSMBIX Ha 33IaHHBIX OTpe3kax Ans GyHKuuu f(x)
A(-2,-2) B(0,-2) C(3,2) D(4,0)

Ha AB: f(x)=-2
Ha BC:
(y+2) _ (x=0) )
soIve(Z_(_Z) 320 Y
%x—z 1)
Ha CD:
(y-2) _ (x=3) )
solve( 02 13 Y
-2X+38 ?2)
ITonyuaem:

f(x) == piecewise(x <-2,0,-2<x<0,-2,0 <x <3, % X—2,3 <Xx<4,-2Xx+8,X >4,0) :
f(x)

0 X< -2
-2 -2 <xand x<0
Tx-2  0<xamdx<3 3)

-2Xx+8 3<xand x<4
0 4 <X

plot( f (x), x=-4..7, legend="{(x)", color =green, thickness=3)



-4 - 2 4 6
X
f(x)
g(x) == piecewise(x < 0,0,0 <x<1,1,x>1,0):
g(x)
0 X <0
1 0<xand x <1 4
0 1 <X

plot(g(x),x=-4..7,y=-1..1, legend="g(x)", color = blue, thickness=3)



1-—
y 0.5-
_4 ) 0. 2 4 6
X
-0.51
-1-
g(x)
f (tau)
0 T< -2
-2 -2<tand 1t <0
ir—Z 0<tandt<3 5)

-21+8 3<tandt <4

0 4 <1

g(x — tau) := piecewise(tau < X — 1,0, tau > X — 1 and tau < X, 1, tau > X, 0)

0 T -1+x
1 -l +x<7tand t <X (6)
0 X<

1) x<-2
plot([ f (tau), eval(g(x — tau), x=-2.5) ], tau=-4..8, thickness= [2, 3], color = [blue, red], legend
= ["f(tau)" , "g(x-tau) mpu x<-2"]);



- 1 .
f(tau) g(x-tau) mpm x<-2

X
sv1(X) :zJ 0 dtau:

x—1
sv1(X)

0 @)

2)-2<=x<-1

plot([ f (tau), eval(g(x — tau), x=-1.5) ], tau=-4..8, thickness= [2, 3], color = [blue, red], legend
= ["f(tau)", "g(x-tau) nmpm -2 <=x<-1"])



- 1 .
f(tau) g(x-tau) mpm -2<=x<-1
-2 X
SV2(X) ==J Odtau-I—J 1-(-2) dtau:
x—1 -2
SV2(X)
-2x—4
SV2(-2)
0
sv2(-1)
-2
3)-1<=x<0

plot([ f (tau), eval(g(x — tau), x=-0.5) ], tau=-4 ..8, thickness= [2, 3], color = [blue, red], legend

= ["f(tau)" , "g(x-tau) mpm -1 <=x<<0"])
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(10)



- 1 .
f(tau) g(x-tau) mpwu -1<=x<0
X
Sv3(X) :zJ 1-(-2) dtau
x—1
Sv3(X)
-2 (11)
sv3(-1)
-2 (12)
sv3(0)
-2 (13)
4)0<=x<1

plot([ f (tau), eval(g(x —tau), x=0.5) ], tau=-4..8, thickness=[2, 3], color = [blue, red], legend
= ["f(tau)" , "g(x-tau) mpu 0<=x<1"])



-4 42 0 2 4 6 8
T
- 1 .
f(tau) g(x-tau) mpm 0<=x<I

0 X
SV4(X) ==J 1-(—2)dtau+J1-(%-tau—2) dtau :

x—1 0
Sv4(X)
2+ % x* (14)
sv4(0)
-2 (15)
sv4(1)
4
3 (16)
5)1<=x<3

plot([ f (tau), eval(g(x — tau), x=2.3) ], tau=-4..8, thickness= [2, 3], color = [ blue, red], legend
= ["f(tau)", "g(x-tau) mpu 1 <=x<3"])



-4 42 0 2 4 6 8
T
- 1 .
f(tau) g(x-tau) mpm 1<=x<3

X

SV5(X) ==J 1-(%-tau—2) dtau :

x—1
SV5(X)
202 2 2_
3 X 3 (-14+Xx) 2 a7
svh(1)
4
) (18)
sv5(3)
4
3 19)
6)3<=x<4

plot([ f (tau), eval(g(x —tau), x=3.7) ], tau=-4..8, thickness= [ 2, 3], color = [ blue, red], legend
= ["f(tau)" , "g(x-tau) mpu 3 <=x<4"])



-4 42 0 2 4 6 8
T
- 1 .
f(tau) g(x-tau) mpm 3<=x<4

X

SV6(X) ==J 1(% tau—Z) dtau—i—J 1-(-2-tau + 8)dtau:

x—1 3
Sv6(3)
4
3 20)
sv6(4)
1 21)
7)A<=x<5

plot([ f (tau), eval(g(x —tau), x=4.7) ], tau=-4..8, thickness= [2, 3], color = [blue, red], legend
= ["f(tau)" , "g(x-tau) mpum 4 <=x<5"])



-4 12 0 2 4 6 8
T
- 1 .
f(tau) g(x-tau) mpm 4<=x<5
4
SV7(X) ==J 1-(-2-tau + 8)dtau:
x—1
sv7(4)
1 (22)
SV7(5)
0 (23)
&)x>=5

plot([ f (tau), eval(g(x — tau), x=5.5) ], tau=-4..8, thickness= [2, 3], color = [ blue, red], legend
= ["f(tau)", "g(x-tau) mpu x>=5"])



- 1 .
f(tau) g(x-tau) mpum x>=5
sv8(x) :=0:
Sv8(X)
0 24)
sv8(5)
0 25

['padux nmomyueHHON PYHKINU

SV(x) := piecewise( X <-2,sv1l(x),Xx =>-2and x <-1,sv2(x),x >-1and x <0, sv3(x), x > 0 and X
<1,sv4(x),x >Tlandx < 3,sv5(X),Xx >3 andx <4,sv6(X),Xx >4andx <5, sv7(X),X > 5,
sv8(X)) :

SV(X)



0 X< -2
-2x—4 -2 <Xand x < -1
-2 -1 <xand x <0
—2+%x2 0<xandx<]1
26
%xz—%(—l—i-x)z—z ] <xand X <3 (26)
2 2 2
-17 — 3 (-1 +xX)"+10x—x 3<xand x<4
24+ (-1 +x)2—8x 4<xand x <5
0 5 <X

plot(sv(x), x=-4..8, color =green, thickness =3, legend ="f(x)*g(x)")

f(x)*g(x)

ITpoBepka
+ o0
FG(x) := J f (tau) -g(X — tau) dtau :

- 0



plot([sv(x), FG(x) ], x=-4..8, color = [blue, green], linestyle=[1, 4], thickness=[3, 4])
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Haiitu o6pa3 @ypre pynkun f(x), ecnu f(x)=0 npu x&[x1,x4], a mpu x €[x1,x4] rpadux 3Toii
(YHKIMU COCTOUT W3 3BEHBEB JJOMAHHOH, MPOXOASAIIECH Yepe3 TOUKH
A(-1,1)
B(0,1)
C(1,-3)
D(2,1)
Ha AB: f(x)=1
Ha BC:
(Xx—0)
solve( S

y—1) _

-3—1 1

7)

(x—=1)
2—1

-4x+1
Ha CD:
solve( (i': E:g;) =

)

-7+4X

[Tonyuaem:

restart :

f(x) = piecewise(x <-1,0, -1 <x<0,1,0 <x <1, -4x+1,1 <x<2,4x—7,x>2,0):
f(x)

@7

(28)



0 x< -1

1 -1 <xand x <0
-4x+1 0<xand x <1
4x—17 Il <xand x <2

0 2 <X

plot( f (x), x=-4..6, legend="{(x)", color =green, thickness=3)

o
f(x)

[TpencraBum f(X) B BUEe CyMMBI TPEYTOJbHOTO U MPSIMOYTOJILHOTO UMITYJIbCA

rect(x) = piecewise(|x| < % 1, x| > % 0)

x—>piecewise(|x| < % 1, % <X, 0)
tri(x) := piecewise(-1 <x < 0,1 +x0<x<1,1 —=x|Xx > 1,0)
x—piecewise(-1 <xand X <0,1 +x,0 <xand X <1,1 —x,1 <|x,0)
f1(X)-psAMOYyTONBHBIN UMITYJIEC B HHTEpBae [-1,0]
a=-1:
b:=0:

(29)

(30)

(€2Y



l\)l»—

d:=b—a

fl(x) = rect(uj :

d
f1(x)
1 1
L e 4] <]

0 - <|x++

1 ‘ 1
2 2

f2(x)-TpeyronbHblii uMmybc B uHTepBae [0,2]
al:=0:

bl:=2:
al +bl
1:=

m 2

1

._ (bl —al)

dil : 5

1
cl:=-4

-4

i X—M1 Y
f2(x) :=rcl trl( m ) :
£3(x)-psiMOyTONBHBIN UMITYJIBC B nHTEpBae [0,2]
m2 i— al +bl
' 2

1
d2 :=bl —al

2

. X —m2
f3(x) == rect( o )
x—>rect( x—_mZ)
d2

[Tomygaercs, uto f(X) - cymma AByX MpSIMOYTOJIBHBIX M OJHOTO TPEYTOJIBHOIO UMITYJIbCa

fff (x) == fl(x) +12(x) +13(x) :
fff (x)

| ‘X+%‘<% X 0<xandx<1
| —4 2 —X 0<-1+xand x<2
0 3<‘x+3’ 0 I <|-14x

1

(32)

(33)

(34)

(35)

(36)

37

(38)

(39)

(40)

41)
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1 ‘ ) + ) x’ < )
1 1 1
_< - — J—
0 5 ‘ 5 + ) x‘
IIpoBepka

plot([ f(x), fff (x) ], x=-4..8, thickness=[3, 4], color = [red, green], linestyle=[1, 4])

O6pas Dypse f(x): _ _
#E[F](v) =" ™-sinc(av) -4-e""* ™.sinc* () +2-e”"% ®-sinc(2-w)

-Inv-2-m . -2Imv-ml . 2 -2Imv-m2 .
FLE1(v) = d- S sin(d-mv) terodn S 51n2(d1 V) PP sin(mv-d2)
d-mv d1%-n V? mw-d2
FLT1(v)
Inv_. -2Inv . 2 -2Inv _.
e 'sin(mv)  4e sin(mv) L sin(2mv) 2)

mv V2 w



