Ha

o

SHO |

L A=gle] 9 r() ok &9 ()39 #A7F a3t 28 W &~

dy(t) | dy(t)

P pm =5r(t)

+6y(t)

D o) AzH AR

e R

0 ~—
1 o=

13 (eigenvalue)= —29F —30]t}.

(controllable canonical form)<

[5 0], D=00|t}.

IF-E (eigenvector) 2 dltoltt

ONINRREEREE

2. Yy d=w Ao

Ao e ABoR $4 B AL

=
R(s) + 1 ¥(s)
> K () g
O #HAFEZ Ao] A2E(closed-loop control system)o] EAIHAA

(characteristic equation)& s> +2s+ A= 00°]t}.
Q@ K7} S/VerE AF
ek shA Huh

Q@ K>10W HFZ

= Ao} Azge %ol JalAa At

Ao A|lzEoj A ATy
(settling time)> €743k gto] Hr},
@ 0< K<10)9d HFZ o] A|~EL 37k (overdamping)©] 1

ol N2Hl BAPRNE AR e g9 Ag et

R(s) + 1 Y(9)

A s+ 1D(s+3 g
1. 1, 1

@ y(t):—§+§t+ze*”+4t Ho4=>0
1.1, 1 _

@ yl) ==+ttt e 120
1 1 ., 1 _

@ yt)= Tt ge 2f+§t Aot=0
1 I —a

@ y(t)=*z+—t g€ hpte =0

=]
RN

Shal

e

Shal

| XIS HO RECSEERREEN

4. th Aol AlZEl A A7) wlt) == [k, k,]z(t)+pr(t)E A7
staxp gl #HFZ Ao} A]xH(closed-loop control system)<]
AT —4 45300, GASEAH ()7} FoAZ o G

%9 (steady state output) ji7} 10] HE=Z
(&, z(t)= o)t}

0 o[t o

BFE by, hy, po) BE?

=[1 1]z(t)

@ k =27,k =11,p=25
@ k =11,k =25p= 8
@ k=27k=9p=25

@ k =10,k =11,p= 8
5. B F=H Ao] Alzglo X G AAR e tigh Alzgle] Atk
dE) @ X steady state error) e, 9F A|22¥1e] A4 (time constant)
=7
R(s) + K Yis)
_% Ts+1 "
D e, =0, 7=1T
1 T
Ve TR
T
9 en=0 =g
1
o= =T

6. Th F=w o] AJlAadoA FHFZ o] Alx
e KO HEE?

R(s) + 1 Y
K+ 3s
s(s+1)

o
o
£
oxl

of
o,
X

~
‘o

v

D K>0
@ K>8
® 0<K<8
@ 8< K<16

7. ey e ATFE AGESFE k= g9 B3 ]O'] Al

(unit negative feedback control system)o] tha+ A
Bo AL

[o
fi
Sjo l>
N, T

Gls) KTys+1) T,>0, T, >0, T, =0
= >
S oy vy BEC R RS RS
LT jo] 17| Ao] Bz 231 =
D 7,< ool o Axgel 2Adel dids) wAshs
1 2
1
Aol g3l o5& K= O|tr.
At el LT T)-7,
]11712 i =) 0] = B o] -
Q@ 71,< T ojfl o] Alzglo] tAEr] AT KO Wl
1 2
1
(e}
<K< rmmrn -7,
77,
® 1< gy W R ST gl BUT, — 00
1
Hlel Wi
1T, -
@ 7,= T o|m o] Al o ko] o]5(positive gain)
1 2



| L] | [ Ouy | [ 2% |

T 8 A=Ee] A7 R(s)ot FH ¥(s)e] WAVE vt 2ol Fold W, | & 11 = A

=

of Azgle] B HBOZ §4 % AL

o] AlzElo] gok T OoT &2 ke 209 O Fewd dnibg oz Ao A2l AHLEE FIAIT=
Ao sl
Y(S)_ 5 122 E]‘
R(s)  s*+3s+2 @ ¥=ule Bkt uldy Al Al~ES s A 4 §le
, 857 ok
D dy ()+3dy() +2y(t) =5r(t) @ F=w Foj= A9 A E(resolution) oY AWEZ
a2 at A=y = Al &}/ %= (resolution ] JICE
ZEE 8 Ao 4 Qlrt
? d@iﬂz[g o+ 2w @ F=u) Aol EYo] BEg FEAEE dhol A
2 X}(steady state error)E £9 4= AUtk

y(t)=1[1 0]=(t)

) -1 o 1 T 12, T FA3 Al Al2~¥(unit negative feedback control system)©]
® =] e+ |3 |u) e BN
dt 0 —2 -1 NFZ Ads4=(open-loop transfer function)”} tH&-3F 25
y@)=15 5]z(t) of g Alo] Alxdle] tig Ayow & AL?
4
_ Gl(s)=
@ dzdit):[ 01 —; )+ 1u(t) (s) s(s+2)
yt)=[5 0]z(t) @O 748 (damping ratio)= 0.250]t}.
@ LF3(natural frequency)s= 4 [rad/sec]o|th.
T 9 U Fuu Ao AlAglA FHFE AAEY] SHE 20+ bl @ A unit step response)S AFHOE T F7l8i)
A7 AL ek o] uf Alo}7]9] o]5 K, ot K=? @ FAuE 15 #e ggrolmg HE7H (underdamping)
b K Al Z=glo]t},
(& Gls)= , C(s)=K +—-clt})
s+ta roos
R(9) + Y(9) T 13 7 MY 4" v, 1,9 s &8 1V, E 7R AEA E A
C > G = N
) v v G WA 1, =V, +bv,5 2ol HLlET) V=1, 1, — 2%
WAL W V=503, V=1V, =—1% 7HE W V=—4%
3a FEHA 0 9 b9 F2?
D K== K= +b)
D a=—3,b=1
@ K, =3ab, K, = (4a’ +b*) @ a=3 b=—1
@ K =3ab, K, = —(4d®+1?) @ a=3,b=1

14, The3 e =W Al Asde FAsw 54 4P

“a

10. &9 5418 Ao Al~8l(unit negative feedhack control system)el] 4]
Lis)E g3t 2tk w7t oA 0744 8 ) R + 1 =

Fio

@D ©]5 o] (gain margin)= oo [dB], Y4+ -f-(phase margin)<

L(S):m: 8= jw 90 °o]c}.

[t

@ A xF344(phase crossover frequency)s $1aL, ©

O AFE3t wAsts FAFE V2 [rad/seclolth WAE4(gain crossover frequency)s 1 [rad/sec]o]th.

@ ©°]59f(gain margin)i= 20 log6 [dB]] T}, @ 9 (bandwidth)& 1[rad/sec]o]al, o] tZofae] o]52
@ w7k 022 2 w, Nyquist A =9 HHE —30]th 1[dBJel A 3[dB] AFele] Zrolth

@ o] Alo] A" kg3 @ TR F 3 (resonant frequency)$t 271 Hdjzke glch
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i 16.

M

M

15.

17.

18.

g

+ 29 9 49 Rs)AA dd &Y vis)7HA Y
A% (block diagram)E WP Qieh AA] HFZ A2

me

2

o Gy(s)G,(s)+ G, (s)Gy(s) Gy (s)
1+ G,(s)Gy(s)H(s)
2 Gy(s)G,(s)+ G (s)G,(s)Gy(s)
1—G,(s)G,(s)Hl(s)
9 G, (s)+ G (s)Gy(s) Gy (s)
1+ G,(s)Gy(s)H(s)
( )+ G (s)G,y(5)Gy(s)
Y T gmamas)

0go ANEZ Aetes zhs 9] 24 Ao A2 (unit

negative feedback control system)ol4 7+4]¥](damping ratio)

¢=0.4, A 7Hrise time) ¢, = 1sec’t H== s K 9 K2
3.2

(& BN 1, = 0l w, & AFFFOI
K
) = S5 100K

O K=64, K, =0.014
@ K=32, K, =0.014
@ K=64, K, =0.14
@ K=32, K,=0.14

& A ®A7|(lead compensator) D(s)9] 914to] Hdj7)

HE T35 [rad/sec]=?
Ts+1
Dis)= als+1"’ a<l
1 1
D VaT @ aT
©) \/ET @ aT

o Tl Ao} AzlelA o|5oi§7h 0ldBlut 24 =7]
A% 79 Y9l

R(s) + 10 Y(9)
? " GGt "
D 7>0 @ 7>2

@ 7>5 @ T7>10

= 19.

to] (7het 22 Aol Al="olA Aoy w(t)7t (Whek 2ol
Fol2 wf Abe) =l Ao Al2El(state feedback control system)©]

1] #ZA (unobservability) Z7A& & kghe?

(&, z(t)= ol

dt 10

(W) uw@®)=—01 klz@)+rk)

oh EO_172 Vo4 [u. y0=11 2120

Eagm adojA TRl Foju EXUFA A (characteristic equation) €]

o] FAM g=—99] YZo| RE )

7] 918 K] W9l

2+ (2+K)s+(B3+K)

=0

D o<K
@ 2<K<3
® 2<K

@ 3< K



