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1 in Cascade Y =(P,P,)X X PP, Y | X—»p P, —>Y
Combining Blocks
In parallel; or _ + X Y
2 Eliminating a Y=PX&£PX | X P, —DO—Yb —»P+P,—>
Forward Loop 4
Removing a block
3| FromaForward | Y=P X*P,X P,
Path
Eliminating a X P b
- F + Y > >
4 Feedback loop Y=P(X¥ PY)[X - P, 1+P,P,
Removing a Block P,
5| FromaFeedback |[Y=P,(XT P,Y)
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Rearranging
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6b Summing Points
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Moving a Summing
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Moving a Takeoff < v
Point Ahead of a X, L4 P —>
9 Y =PX A
Block
Y Y
Moving a Takeoff
10 Point Beyond a Y =PX
Block
Moving a Takeoff
Point Ahead of a
11 . ) Z=X+Y
Summing point
Moving a Takeoff
12 Point Beyond a Z=X=xY
Summing point
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Y d
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X, X,
a b ab
o—>»—0—Pp—0 = o—Pp 0
(b)
X, X, X, X,
a
a+b
_ o——p—o0
© X X, B X, X,
b
a ac
X1 C Xl
= X
(d) / X, / 4
b bc
X, X,
ab
b X 1-be
© . S < B R
X, ( 7 X, ( ) X, X,
c be
Gauall dalazl e ¥y clau¥l Lol (13-1) Y=

iAo (13- 1) Jesidt Ll juug
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Xy =bx, X, =ax, +cx,
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[ab /(1 —bc]x, sl

X3

Lagalens Ll 3aull cillalais L3 guiall cillabazell Gas o s (14 - 1) Jmidl

R(s) C(s) G(s)

—» G(s) — O > O

R(s) R(s)

C 1 G
R(s) E o ) —3 & »
R(s) s s

-H(s)

H(s)

N(s)

R(s) E(s
Gy(s) Gy(s)

H(s)

Goad! cillalaza g idguiall cllabasel| (ne (14-1) =i
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Direct or forward transfer function iwle¥! Lig=udl Lis - |

G(s) =% (3-6)

feedback transfer function ialssl el s - 2

H(s) =% (3-7)

transfer function open-10op ix siall 5,514 Le=dl &5 - 3
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transfer function closed-loop dattl 5,510l Js=ul Ui - 4
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E(s) = R(s) — H(s)C(s)
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C(s) = G(s)E(s)

C(s) = G(s)[R(s) - H(s)C(s)
C(s) = G(s)R(s) - G(s)H(s)C(s)
C(s) + G(s)H(s)C(s) = G(s)R(s)
[14+ G(s)H(s)]C(s) = G(s)R(s)

LSS GElal 5,500l Ly gmed| A1y ¢y esmd sl

Cs)_  G(s)
R(s) 1+ G(s)H(s)

(3-10)
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) = GeHE)
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Closed-loop Control System Subjected to a disturbance
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sy (o yeag Lalall 5 511 93 @smi allai (19-1) Y=

D(8) Ul fomits zyil 23 58 Cp(5) 0l - dazd R(S) ol &l 73l 3 58 C(s) OF g
i A (13- 3)5 (12- 3) cndalall e Lesslal (pSmes gyl oo oyl Lo clls Gle g dasa
C,(s) G, (s)
N(s) 1+ G,(5)G,(s)H (s)

(3-12)
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R(s) 1+G,(s)G,(s)H(s)

R(8) Usotl e S i 3l (e 0yt g gama e 55l 95ma A 7,301 Lo ells e g
i D(S) Gl sVl

C(s) = Cr(s)+ Cy(s)
G,(s)

T 06, OHG (O ORE NG (3-14)
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Step 1:
Stew 2:
+
+
O— « —{azal—
Step 3:
~ _ 7y
G,Go . - 1G4
/ 1= G,G.H,
Step 4: Doca not apply.
Step 5
E. S GGy Gy + Gy < R+ GiGulGa + Ga) c
o 1 - GGH, 1—G,GH,
H, —— f H, ’|

HSiep §:  Does not apply.

2(12- 1) ke
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