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6.5 Fran diffekv. till dverforingsfunktion

a) y+9y =X « y
b) y"'+3y = 4X = =
c) y'-dy+by =X X Y

d) y'-3y+2y =3X+X

e) V+3y+2y—-x+3x=0
(f) 4(y+3y+x)+8%x=0

g) V+y+3y=2X
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6.5 f 10sning, overforingsfunktion
f) 4(y+3y+X)+8X=0

L[4(J+3y+X%|]=0 < 4s?Y +12sY +4X =0
Y -85"-4s| 2s+1

X 4s2+125 |  s+3

Vad betyder ”-" tecknet? Att x eller y &r motsatt
sin definitionsriktning, inget varre.
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6.6 Overforingsfunktion

a) Y=X+ 5_[ Xdt + 2X PID-regulator
(b) y=5x+ 3J xdt Pl-regulator
c) Yy({M)=x(t-5) Dodtidsprocess

y'(t) + y(t) = 2x(t —10) Dpadtidsprocess
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6.6 b losning, dverforingsfunktion

b) y=5x+3jxdt Pl-regulator
3
L[y]:L[5x+3jxdt] < Y =5X+-X
i:5+§
X S
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6.6 d losning, dverforingsfunktion

dy Y (t)+y(t)=2x(t-10) padtidsprocess

Lly' @)+ y(t)]|=L[2x(t-10)] < sY +Y =2e7%"X
Y 27

X s+1
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6.7 fran dverforingsfunktion till diffekv.
Y(s)  3+s
U(s) s%+4s+1
Y() 2™
U(s) 5s+1

a) G(s)=

G(s) =

=3+4s
Y(s) S+4
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6.7 b 16sn. G(s) till diffekv.

CY(s) 2e
U(s) 5s+1

5sY +Y =2e°U = | 5y'(t) + y(t) = 2u(t - 3)

b) G(s)
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6.7 ¢, d 10osn. G(s) till diffekv.

C) G(s)z%:3+4s

Y=3U+4sU <« |y=4u+3u

_Y(s)  s+4
9 G(S)_U(s) 25243

25°Y +3Y =Us+4U = |2y +3y=U+4u
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6.8 stegsvar fran overféringsfunktion

) 6= o G(s)=s(sl+1)
® 6EO-¢ @ G(S):s(524+ 5
0 G-

@ GO->
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6.8 b losning stegsvar

b) G(s) = 3 F(s) < f() t>0
82 +9 % Stegfunktion of(?)
. 1 2-2 i —I’J"[l — cos at]
L[UnItStep]:_ S(S +d ) 7 L ‘0S8 d
S
1 3 1
o = | y(t) ==(1-cos3t
s 24730 y(t) 3( )
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d)

6.8 d losning stegsvar

3 F(s) & f() t>0
G(s)=— | .
S s Stegfunktion of(?)
. 1 . Rampfunktion ¢
L[unltstep]:— s Rampfunk
S
1 3 3
—— = —Z =] y)=3
S S S
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6.8 f 10sning stegsvar

H G(s) = 4 F(s) < f(t) t>0
2
S(S + 4) % Stegfunktion of(t)
- 1 iv Rampfunktion ¢
L|unitstep|== 7, o
S sS(s°+d’) P [at — sin at]
1 4 4

—_ @
s s(s°+4) s°(s” +4)

y(t) = 4%(2t —sin 2t) =t—0,5sIn 2t
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6.8 f 16sning MATLAB

4 61=tf([1].[1, OI):

— G2=tf([4].[1, O, 4]);
(s’ +4) G=series(Gl,G2);

plot(step(G));

=0l x|

f) G(s)

1] 20 40 &0 all] 100 120

y(t) =t—-0,5sIn 2t
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6.9 Impulssvar fran 6verféringsfunktion

2

G(s) =

R (5) s° +55+6

S+1

G(s) =
® G-
© G(s)=—
S+1

2
G(8) = s(1+55)
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6.9 b l6sning impulssvar

) G(s) = 52+1 F(s) < f(t) t>0
S°+4 i ;.
L[impulse]=1 S +d a"e
A
s+1 S 1 Crad cos at
— +

s°+4 s°+4 s°+4

y(t) =0,5sIn 2t + cos 2t
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6.9 b losning MATLAB

s+1 G=tf([0,1,1],[1,0,4]);

b G(S) = i
) (s) s2 14 plot(impulse(G));
=10 x|

y(t) =0,5sIn 2t + cos 2t
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6.9 c,d 10sning impulssvar L[impulse|=1

3

) G(s)=—— Fis) < f(t) t>0
S+1 ] ‘ 5
g ) €
y(t) =3e™
5 Fs) < f(t) t>0
g G(s)= [ ’ —;
S(1+5S) s(1+as) P

t

y(t) =2(1-e °)
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6.12 Partialbraksuppdelning

. 9-35 s’ +4s+5
D SO e @O e a0
4s + 2 5s+12
G(s) — —
() GGs) s(s+1)(s+2) D G0 s° +55+6
4s° +7s+4
© SO = st rs 1D

2_2s5+1
G(s) 3s S+

" (s=3)(s—2)(s—1)
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6.12 b 16sn. metod Handpalaggning

4s+2
b) G(s)=
s(s+1)(s +2)
45 + 2 :(ﬁﬁﬁa+—ﬁ$%4;$éﬁ9:
S(s+1)(s+2) S s+1 s+2
1 2 3
=—+

S s+1_s+2
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6.12 ¢ 16sn. metod Partialbraksuppd.

2
¢) G(s)= 4s +Zs+4 |
(S+2)(s” +s+1) a+b+0=4
_ a  bsc _ |ATETCST
(s+2)(s"Hs+1) s+2 s*+s+l a+0+2c=4
_@b)82+(a+2b+c)s+(@> a=2 b=2 c=1
(s+2)(s” +s+1)
Ekvationssystem med MATLAB: , N
» [110;121;1021\[474]" |[G(s)= N S+

ans = 2 2 1

S+2 S®+s+1

»
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6.12 d 16sn. metod Handpalaggning

d) G(S)I 3s° —2s+1
(s—-3)(s-2)(s—-1)

3s° —2s+1 2 - 2
= + +
(s—3)(s-2)(s-1) s-3 s-2 s-1
11 9 1
= — +
s-3 s—-2 s-1
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6.12 e losn. metod Polynomdivision

2
ST+4S+5 Vi ’gissar” att s = -1 &r rot till

§*+25° +3s+2 namnarpolynomet.
SB+232 +38+2 {S:—l} PI’OVﬂIng
P +2(-1")+3(-)+2=-1+2-3+2=0 Ja, det stammer.

e) G(s)=

MATLAB:
roots(]1,2,3,2])
ans =
-0.5000+ 1.32291
-0.5000- 1.32291
-1.0000 Da slipper man gissal!
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6.12 e losn. metod Polynomdivision

S°+ S +2

3 2
S+1] S"+25"+35+2 $°+25°+35+2=

—53—82
21 3540 =(s+1)(s* +s+2)
- L =8t =5
rappan 2S5+ 2 2
_9e_o G(s) = S +jfs+5
0 (s+1)(s"+s+2)
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6.12 e losn. metod Polynomdivision

s°+4s+5  a . bs+c [ a+b=1
(s+1)(s°+s+2) s+1 s°+s+2 latb+c=4
(a+b)s’ +(a+b+c)s+(2a+c) 29+c=5
(s+1)(s*+5+2) 221 b=0 c=3
G(s) =ty

S+1 S°+25+2
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6.12 f 10sn. Rotter med pg-formeln

5s+12
s° +55+6

s? +55+6 . a-formeln

2
s:—zi\/@j -6 §,=-2 s,=-3

handpalaggning

2 =3
G(s) - F5+12 P .32 3

f) G(s)=

B (s+2)(s+3) T s+2 543 5+2 543
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6.14 Diffekv. poler/O-stallen

a) Yy'+9y'+14y=3u

Y +6Y+11y+14y =u+4u
©

y'+4y'+3y = u'+u

1) Overforingsfunktioner
2) Poler och 0-stallen

3) Statisk forstarkning

4) Tidkonstanter
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6.14 b 16sn. poler/0-stallen MATLAB
D) Y+6y+1ly+14y=
U+4u = G=tf(2154],[1,6,11,6]);
pzmap(G) ;
G(s)=— 32+4
S°+6S°+11s+06

=13l x
| Poler:
0-stalle: 08 -
s=-4 L O R A C A C R <=2
=
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6.14 b I6sn. Tidkonstanter, Gain

S+4 S+4
G(S): 3 > = =
$°+6s°+11s+6 (s+1)(s+2)(s+3)
_ S+4 G(s— 0) = — ~ 0,67
(1s+1)-2-(35+1)-3-(355+1) 2-3

7,=1 7,=05 7,=0,33 Gain =~ 0,67
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6.14 c losn. poler/0-stallen MATLAB

c) YHAy+H3y=u+u = G(S)=— szl 3
G=tf([1,1].[1.,4,3]:°
pzmap(G);

File Edit Window Help ;IEIEI
1 | | — | Poler:
05+ S = '1
@ | S = -3
‘% T (©) -
B 0-stalle:
05 - S — _1
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6.14 c losn. Tidkonstanter, Gain
s+1 s+1 s+1
G(s) =

Ts?14s+3 (s+1)(s+3) (Us+1)-3-(Es+1)

Gain=G(s — 0) :%z0,67 r,=1 7,=033
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