BOQ GIAO DUC VA PAO TAO
TRUONG PAI HOC BACH KHOA HA NOI

DPAP AN PE THI HQC KY 2 NAM 2018 (PE SO 01)
MON THI: LY THUYET BIEU KHIEN TU DPONG

Bai 1 (5d):
a) (2 diém)

i. (1.5 @) St dung tiéu chuan Nyquist dé xac dinh %, gidp hé 6n dinh:
i. (1d) Xac dinh db thi Nyquist c6 dang nhu sau:

AIm G, (Jjo)

Re G, (jo)
>

ii. (0.5d) Str dung Nyquist két luan 0 < /&, < 2
ii. (0.54d) .
Do hé 6n dinh nén ton tai gidi han

Lim(u(t) —y(t)) = Lsilng(U(S) —Y(s)) = LimsU(s)(l - M] ;

t—>o0 s—0 1+le(S)
Lai co u(t)=1(¢) va I;ifonG(S) = +o0 Nén It,igz(u(t) —y(t)) =1-k,

Tl d6 dAn dén dé sai léch tinh bang 0 thi k, =1;
b) (3 diém)
k
s(1+Tys)
Ap dung cac cong thirc ctia phuwong phép toi uru d6i xtng (img voi a=4): Bo

didu khién PT ¢ tham sé Ty = 4Ty, &, = ﬁ v6i k=0.5, Ty =2 din dén
2

i. (1 diém) Dbi twong c6 ham truyén G(s) =

11

1+4T,;s 1+8s

ii. (2 diém) Do dy trit 6n dinh cuia hé kin khong phy thude M (s). Khi dbi tuong
la tich phan quén tinh bac 1:

S(s)= kR

s(1+Tys)

thi myc dich cua phuong phap t6i wu doi xing ludn 1a tao ra hé ho c6 ham
truyén:

T; =8, k, =0.5va khau Tién xu 1y 1a M(s)=



k k(1 +Tys
Gh (S) =F 2( : :
Trs*(1+1T,s)
Va c6 do thi Bode nhu & hinh dudi.
Suy ra, tai giao diém cua do thi Nyquist Gj,(j@) v6i duong tron don vi c6:
1

@, T :

Ap dung vao bai toan cu thé da cho véi T; =8, T, =2 dugc o, = i . Vay do

du trir 6n dinh A¢ cua hé la:
Ap=-n—¢, =-r—arcG,(jo,) = arctan(w,T,) — arctan(w, 17 )

Ag = arctan (%J —arctan(2)

“Lh (®)

< lga ; Chon a=14
: Dy 1/ §T2
1T \\ ’

Bai 2 ]
a) (1 diém) Ky hidu
1 0 1 1 a @ _ Ax+ Bu
A=|0 2 1|,B=|0],c=|0|={dt ~~
011 1 1 y= gTa_c
i, (0.5d)
DPa thirc dac tinh cila ma trdn A sé€ la:
det(sT — A) = (s~1)(s*~3s+1) c it nhit 1 nghi¢m néim bén phai truc do 1a 1
nén hé khong on dinh;
ii. (0.5d) Do Rank(B, AB, AZB) — 3 = Hé diéu khién dugc
b) (1d)

") (a o 1
i. (05d)Laico N=| cTA |=|la 1 a+1
cT A2 a a+3 2a+2

i.  (054d) det(N)z—a(a2+a—1)

_1++5
2

Pé hé quan sat dugc thi det(N)=0<a=0;
¢) (2 diém)



i.  (1d) Bo dicu khién phan hoi trang théi 1a u=w—-Rx v6i R=(r, r, r;) can
xac dinh dé (A - Z_)L'T) nhan cac gia tri riéng nam trong (-3,0) va lua chon tat
ca cac gia tri riéng (vi du 1a -1) thu duoc (theo Ackermann)

[ n, rn]=[0 0 1|M'®,(A)=[-4,-24,11]
ii.  (1d) Thiét ké khau Quan sat
I. (0.5d) Khau quan sat ¢6 nhiém vu tim x la nghi€ém ctia phuong trinh vi
a. dX T
phan E-A}_c+éu+L(y—g o_c)
ii. (0.5 diém) Xac dinh L dé (A - LQT) nhan cac gia tri riéng 1a (vi du 1

—3,00001 dé nhanh hon e . Theo cong thirc Ackermann:
0

L=d,(A)N'|0|=[28,77,-15]
1

d) (0.5 d) V&. Hé kin khong diéu khién duoc do lubn c6 x hoitu vé x

e) (0.5 d) Chon bo diéu khién phan hoi trang thai w = w— Rx v6i R = {

-4 -24 11
0 0O O



BO GIAO DUC VA PAO TAO
TRUONG PAI HOC BACH KHOA HA NOI

DPAP AN BPE THI HQC KY 2 NAM 2018 (DE SO 02)
MON THI: LY THUYET BIEU KHIEN TU DPONG

Bai 1 (5d):
a) (2 diém)

i. (1.5 @) St dung tiéu chuan Nyquist dé xac dinh %, giup hé 6n dinh:
i. (1d) Xac dinh db thi Nyquist c6 dang nhu sau:

AIm G, (Jjo)

Re G, (jo)
>

ii. (0.5d) Str dung Nyquist két luan 0 < &, < 0.2
ii. (0.54d) .
Do hé 6n dinh nén ton tai gidi han

Lim(u(t) —y(t)) = Lsilng(U(S) —Y(s)) = LimsU(s)(l - M] ;

t—>o0 s—0 1+le(S)
Lai co u(t)=1(¢) va I;ifonG(S) = +o0 Nén It,igz(u(t) —y(t)) =1-k,

Tl d6 dAn dén dé sai léch tinh bang 0 thi k, =1;

b) (3 diém)
k
s(1+1T,s)
Ap dung cac cong thirc ctia phuwong phép toi wru d6i xtng (img voi a=4): Bo

diéu khién PT ¢ tham sé Ty = 4Ty, &, = ﬁ voi k=05, Ty =2 din dén
2

i. (1 diém) Pdi tuong c6 ham truyén G(s) =

11

1+4T,;s 1+8s

ii. (2 diém) Do dy trit 6n dinh cuia hé kin khong phy thude M (s). Khi dbi tuong
la tich phan quén tinh bac 1:

ok
5= Ts)

T; =8, k, =0.5va khau Tién xu 1y 1a M(s)=




thi muc dich cta phuong phap t6i wu ddi ximg ludn 1a tao ra hé hd c6 ham
truyén:

k k(1+Tys
Gh (S) _ D 2( I )
T;s*(1+T,s)
Va ¢6 d6 thj Bode nhu ¢ hinh dudi.
Suy ra, tai giao diém cua do thi Nyquist G;,(j@) v6i duong tron don vi c6:

1
. =

N

Ap dung vao bai toan cu thé da cho véi T; =8, T, =2 dugc o, = i . Vay do

du trir 6n dinh A¢ cua hé la:

Ap=-n—¢, =-r—arcG,(jo,) = arctan(w,T,) — arctan(w, 17 )

Ag = arctan (%J —arctan(2)

“Lh (®)

< lga ; Chon a=14
: D 1/ §T2
1T \\ ’

Bai2
a) (1 diém) Ky hiéu
2 0 1 1 1 dx_,  p
A=|0 1 2|,B=|0|,c=|a|=>dt -
0 2 2 1 0 y=clx
i, (0.5d)
Pa thuc dac tinh ciia ma tran A s€ la:
det(sI - A) =(s-2)(s” ~8s—2) c6 it nhit | nghiém ndm bén phai truc do 14 2
nén h¢ khong on dinh;
ii. (0.5d) Do Rank(B, AB, AZB) — 3 = Hé diéu khién dugc
b) (1d)
c’ 1 a 0

i. (05d)Laico N=| ¢TA |=|2 a 1+2a :>det(N)=—8a2—9a—2
el A2 4 2+5a 4+6a

ii. (0.5 d) Dé hé quan sit dugc thi det(N)=0 < a = %

¢) (2 diém)
i.  (1d) Bo diéu khién phan hdi trang thédi la u=w-Rx v6i R=(r, 1, ny) cén

xéac dinh dé (A - Z_);_“T) nhan cac gia tri riéng nam trong (-3,0) va lya chon tat



ca cac gia tri riéng (vi du 1a -1) thu duoc (theo Ackermann)
[n n, n]=[0 0 1|M'®,(A)=[-9,-16,17]
ii.  (1d) Thiét ké khau Quan sat
I. (0.5d) Khau quan sat ¢c6 nhiém vu tim x la nghi€ém ctia phuong trinh vi
phén %:A@+éu+L(y—gTo_E).
ii. (0.5 diém) Xac dinh L dé (A - LQT) nhan cac gia tri riéng 1a (vi du 1a

—3,0001 dé nhanh hon e~ . Theo cong thirc Ackermann:

0
L=, (A)N"|0|=[-11.1579; 25.1579; 30.0526]
1
d. (0.5 &) V&. Hé kin khong diéu khién duoc do ludn c6  hoitu vé x
‘ : ‘ -9 -16 17
e. (0.5d) Chon bd diéu khién phan hoi trang thai u = o - Rx véi R = { o o o0 }



