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. Design a state observer gain L for the following state space model:

-1 -2 1 '
AZ(O 1>’B:<1>’C:(1 2 ), desired poles: p=( =3 —1)

answer: LT = (o — a)T;'0, T = <( 4 3)=(0 -1 )> <(1) (1)> < _01 )-( -4 4)
. Design a full state feedback gain K for the following state space model:
A:(:; _01), B:<;>, C=(1 1), desired poles: p=( -3 -1
answer:K:(a—a)Tl_ICn1:<(4 3)—(2 1)><(1) _12)(? :%>:(2 0)
2
. Design a full state feedback gain K for the following state space model:

-2 1 ) .
A=<_1 0>7 B=<1>, C:(O 1), d681redpoles:p:(_4 _3)

. —1,-1 1 -2 2 -3
answer: K = (a—a)T; 'C, :<(7 12 ) — (2 1)><O ] 1 _o =(11 -17)
. Design a full state feedback gain K for the following state space model:

-1 2 2 .
AZ(O _1>,B:<1>, C=(0 1), desired poles: p=( —4 —1)
answer: K = (a—a)T; 'C, = ((5 4)—(2 1) L -2 0 =(0 3)
' Lo 0 1
. Design a full state feedback gain K for the following state space model:
0 1 -2 .
A—<1 _2>, B—<_1>, C=(0 0), desired poles: p=( —4 -3
T ~1p—1 1 =2 0 -1
answer: K = (a — a)T, cn=<(7 12 ) — (2 —1))(0 ) 1 =(-3 1)

. Design a full state feedback gain K for the following state space model:

01 1 .
A:<1 1>7 B=(2>, C=(0 0), desired poles: p=( -1 —4)

_ 11 -3 2

e 1p—1

answer: K = (a — a)T; Cn—<(5 4)—(—1 —1))(01><2 1>—(4 1)
. Design a state observer gain L for the following state space model:

0 1 0 . o
Az( )’B:<0>’C:(1 2 ), desired poles: p=( -1 —3)

11
((s)-(-0) (g1 )(3 2)=s 1)
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answer: LT = (o — a)T;' 0,7



8. Design a full state feedback gain K for the following state space model:

0 1 -9 '
A_<1 —2)’ B_<_1>7 C=(0 0), desired poles: p=( -2 -2 )

e —1,—1 1 -2 0 -1
anbwer.K:(a—a)Tl C, :((4 4)—(2 —1))(0 ) o :(_1 0)
9. Design a full state feedback gain K for the following state space model:

11 2 .
AZ(O 1>’ B:<1>7 C:(l 1), deSITedpoles:p:(_Q _4)

. i 1 2 -1 3
answer: K = (a — a)T; Cn:<(6 8)— (-2 1))(0 ) L o ) =(15 —22)
10. Design a full state feedback gain K for the following state space model:

01 -1 .
A:<1 1>a B=<_2>, C=(1 1), desired poles: p=( —4 —4 )

answer:K—(a—a)Tl_lcnl—((S 16 )— (-1 -1 )><é 1)(_32 _12>—( 25 8)

11. Determine the overall transfer function of the following block diagram! (5p)
AN s—1 | Y
; s+1 _ s—3
==l
s+1
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