Groblem A1

a)

b) y
3

A *@J"*ﬂ&'vaﬂue— i a. vomodole

%\':m e Lrusirorumnenst Yo

| Wwhich giren Hae
"e-&l—fe-l‘\-ﬂ?. r +he o Hhe
value +eb¥f; conbretadh .

‘the. mew voriakhte in acking
diect Yo the € and chongm
+he. cuhput Sggtem. In open
,Qooe .Stda‘(-ervé +ha .:.nf:ui uaﬁagﬂe.
oCi &rsm He oneironment 4o Hae
3 ) An Rosed Loop symems vhe
Liput Lo Hra eudpust of+he conhollas
axol dhe inpud c&%esagqm%

ba conbrslied .

[

zl'
At —

°l 14 2 34 56¢

which ‘he hans(gu bo_v{::t‘sior f"d°°’b""6
%‘3‘ Y (woonanao).

e 2eros denote those ]Creqw:.ndm,

wruch cosunot ba h‘ansqxf reecd Hhro
Hne S«tﬂem. “gn



Problem A %

<)

d)

Tor a. double e Goda daoerom
Q""PQ"M clwaﬂ. of
-4-0 C“B/d a Pha.rbn.. c.ha_n%p_

0%480

PIOT, - sydtem

QDE

T, g+y = k-(u +.7.'i—ffud£+‘r5&>

hans chen 1
?u’ &u.n .
(&) - Y _ K- (4+5s +Tos)
G (s u(s) Tas + 4

Hatthematical de&(niﬁon Pha..mz. mcwain @R
@R = 180."' (fo ((.Os)
Amelitucle mourgin

Ag = i
R , Geqwc)l

The Wans unchion to be consideed
1 e one o the open ‘Q°°P‘



Problem 1

l6lya]
e) IdB

—-go L3

-180 -




Problemn

|
a) PT. honsfer behauior
Tz‘:;.‘*ﬂ\'f*‘/ = Kk -y
¢ {sw)3 =
F(s) = GG -ob { SO
= GG - 1
Mcna.rﬁ &m.a.Q Vol
ffﬂl @) = 2m 5. Gesd
=S
b) Darn'oina of a Pou.r of Uamua-hw;
U {£Xi3
A = cos (atan Re 3h: 3 )
}\4=“31—Q1d. )\z‘- i&&
dy = ces (atan (F2))  day = cos (aken C2)
Q * 0.834
= E i
A2, = cos (adan(Z-))
0142 = cos (adan (ff'—)) 2 = 0.89 4
S Bl
=

I
The .Qecu')'l’dg.mqsina s d,w/d,gl? g



Poblem 2, 19)

A
44
+4
y | T
T8 gp J
| LZa | | -
-+ -5 -3 M ° 4 3 8 3 ¥

d ) ) 4
) fals> - TaTs° + (g8 + s

PT, - Hons{.‘er .Fu..nc.ﬁon

A
6Cs) - T, T, s* + (W) sh +4

Y
G(s) = u(:) <> Y(s) = G(Dd = UL

1 _ A A
Ke DA R VUSRS T L™+ MR)st1 s

A
Uls) = e = @)= 1)

e) PDT, - behavior P - behasior

'r;‘s\, +Y=KA(U+TT>S’U) \II"‘ k;_-u

K4 * (/{ + TOS)

G4($)° 4{_17‘5




Go
Go
2&1-2;&25
Ng Nis

Gw (¢)=

“LN/\ C J IQ5> —

s+ A*' A+Tps)
A

CAS

ion
wncAh
hransfer {

bance

Dishss

Gs
Go
+
T4
Me‘;&szﬂzs |
+
Cd (a) ek e
K2

))
+Tos
+Ka K (1
hou 4 shon
< T:ts+ LLQ' | O
- eﬂ o >0
-te:j !
e . ’ K2+ +4+K1K2 .
A
5+141 + KATD> e,
Ka
Ta ) ( T, + 3 A
gy Kiky Tp
A
A
-~

Ta

?.—,——-—.—-
-.—-—l

7R
Ka K,
=>




Pﬂ()b&’m 3

2) Transfer Punclion of The masked ipmer System
Gie) = Yiss/Uits) -

| Ge
- Gz(5)
- Y
Uit a} Csls) Y‘ﬁ
Vi) 14 Gy I | Ga(s) Ga(s) \/‘“-’f"
G5y | —
Guls) |

Ei_(i).;___ 1. (;’.(5) [ Gas) Gz(s) Yity
Ga(s) 1 + G26)G36) Guls)
| Gz(SZG;(§)+ Gis Q»z({) Gais)
I+ Gas3(Gsts) Cuts)

C( i Qg(ﬁ)(GZLSB + Gi(si)
+ Gats) Gzés)Gucs)

Gils) =—

Y\' (s)
U ((<)




@ T%qv\speffz fumr_.lib«fxop -H)e Who& Sgs%m Cc:.(s}: ai(éj) :

G 1) {0 | Yo

u@‘*L,(F Witk | Citsy (372
\‘ Gé(s)

] |
Uo ) Gits) Gs(s) Yo(¥)

e, | s
| + Gits) Gsis) Gels)

 Gys)(Gutsy + Gisy ) \ C |
1+ C2($)G}(SSCP\CSJ ) 5(5) " Y(S)

Qs(sJ: —
] +( Gs(s}((-?z(sHG\(SJ)) Q61 Géts) Uo(s)

1 +G2()G32(5) Culs)

" C) The sttte space modef of The S'a_?'k'm

Q { o (9]
A= o o | A b= d
o -6 -5 1

|
w1
\ YW
—
T ¢ 0
~C —
- o
W1
—
X X X
W ~ -
3
O
\S
<



d) The Yoanster Prvction of e systom -

2 ‘gj(ﬂ ~HO) 12 Shdydt =-lo @) ~12 94D +2 Suckickt 4 | 20
EE:B
2 Y -y ltts-12 Wit olt = 1o @ 1-\ 29 (+) 4.2 Ut 12 ek

_>
i+ 544) +6Y@4) = 20 G 14l +ut)

§ [ 3(—” + 5Yu J‘r-éﬂl‘r)] = S_[Q L)+ 4 M)+ U]
[ P, 532465 V) {Q 2445+ ULs)

QCSJ- Yis) . 25 4S5+ ,}

Uls) $34 587465

©) Crg)- 2815+
<34 Bstyés

Chanteden isdic equakion:

B 5siss =0 = S(S% 55+44) =0
=0 , S2=-2 ,53=-3
= The S'»AS*CN\ Is 'Vovmlqﬂg shb&.



Pyoblem S

a> GR’(:' /] 3 Gfp;},— k(/lfTDg)_ g00(4+ggv5)- S'f gOC’
uith  Gera
Gl s)= Gre( Gea 8

SXje ($+S) (S+0) |
($STA) ($450) ($+402) (st+509) (S HA000)

- S
—_‘1’4) <'1sg +4)

- (X))
(ST HD(FE+ 0 (5 ) GE-+1)
Y J N P : s 4 . . o3
./1 5 40 8o Aes See Ao E,GU] (0
K
B IR Y, e T k
o 7 AN “w
~9g >~ . \
~Ag0
\
-3 b
Géfrdﬁ CrE:z
G&S\—* <(S§Cp_3_(u
- SKd (s+5) (st1e) (St8o)
CS+4) (St50) (St 1m0 ) (§+ 500) (St402)
S
_ _ Boo (0 (H+1) (Fwt ) (%2
(SD(E 4065

Ses fﬂ)(—i—M)@-—_»f-/{)



1 s 10 s
5 Tv S Aeoe -g"”gloo1’1c20 ‘
w

Paas'® " N
5L ‘ |
& " /' S ’/'—\"
) | ’
) \-\ S/ﬁa s\ oo S‘T" &= A
\ A . SO |
s

“_‘70; : .
18] | m

b)  Pha
ase o
W magia - ( Gror )
U 0 Al
a ]L Ga/t(Sx)i k&M;/I ({w L
o (’o)l:.o AB e (o7 = . A (X))

Y 6a= 0
= O — (%) = Ago”

A Lf‘t«c{@ | ) '
/ margm ( Gres )
5 God. doesn’t 0(6)@554 ~ AR0 —for Wweo -z
. . (w8}

2 AR




Foblem S

c) Y@S,
- 75/@ o/oe/n éoopg ore $t0-A[Q) becusse 7%@6 have same

ctable. po[e,s S4z -4 S,=-So Sz= -AJeo S.=-Soo SCg=-1eeo
- ho /70[25 at the orf@‘n.~
- ngﬂat}z/e feec/éacé

dy The close—loop with Gps)and Grits) is stable.

Eemy;e ehe /94456 ”m'éﬁ’!"_ %, Go >0

’"7%£_ CZZSe—-ANQD OWfZ 6%(5) anc/ 6%9[5) /s ‘9tﬂ!éa/
Lew_g@ the cwu/lztéw/é M@r‘h /I/e,a—n >

€) /)ﬁ(h /)Za‘t

G_o’l(s.) - ( )
’ﬁlm &o:z 5 | ]F"‘Im

QYA | (W e

t see next page >



S4 =0

51—-0\5-

S5 = ~2

Se¢=- &

o= -1 :P/‘
=-1 %

TL'C p/““l (5 Jo'\“l elo./\, SI\LIC —> 54:.—0

RN y

=cos § = =
% VR 7
= 24\- - 1 -
w0y r VRofoal 7




<)

Y = kp-ald) Y

T e 1w -,

G (-S} = L( => o ‘ ?b(es
P P |
no TLe 0

O\S'-\((S)-sz -15 NGB)-s +NG) = ky'u3)°j

N (5) 2ky .5
6‘0(5 ——-— = 7 —
ues) 3535+ 2

- zka -3
Gyts) G (o).




\

G, t5) = 6,051 Gs) Se =3 Seto

5o 1 S5% T4y

- ____5’ (5*3\(5“1\ (5"2) 363 T 53=-2
(s to3)(549 (544] (5T 2L 542) =T
.557:—4 111

Cols) = C 5 Gy 5

C-lky (st3)

!
%

(Si-o‘S'](stZ)(S’c‘ﬂ[.Szt't.sf'q 54= - -4

Syskm Az Mambee sb Rl s 6
Hawbrr o b 2eros  paz= 3
—> £ Sc{v-k Ko ches

N-wm = 3 l:)z@«*'\c‘«;e:; o l—o .i""—{{""‘;\“\i'

Sys\*m v Mawbes ol pdos n=g
Vambe. .v% Terey . M =A
—> Ssep~rak brenches
Neva = § Srendies g0 bo l'*\(~l,°WC‘=»7 -



Q Oyskuma : 0.

W

A

)
Z

-
5;--2 Do

>

L)
——

-

VA — v

=(0-05-2 =R ) (-3 +4 )
2

~-9<
S

-
-

150°+ A . 360

Ni-wm

| =

°1.. ('\'*1-'\\




6\{SI'¢M '?_ ‘




W Cey= L TR |
’ (seq)Cs +6s +19) =7 L(S- 19
S, = -
_ 2 t A0
S )~
- “B i 3‘
o 2(/05
X o
N “neq. (eed bade
.
?QS&eeclb»o(r(




' Z
\) GO - \/(P- - _,]
(Sr4) (51+és+\5)

3
<= k + s b 6s® 18 s bSCH6s v 17 = o

_ 3 |
<>k ¥ b5 A4y pag -

1 8tk
H = | 4 A,
D T 1%
Q\ 2 O -'=>L< > 1%
{H4l " T >0 /
0] = Ty -15-k »o
1S o > K
\\\3\ = \\}ll\ &y _-‘45’0.»(4? Hx] > ©
=>k 213

':—->~—\Q<\/\L 15O



k = | &) Qb 69 Uf‘”
= | (-3\(46-1& MS’]I
= [-30] =30

———

‘/ | T ?T'z e elliiean | fal
{

P
o




G G) = 1

’ s (14 5T,
G ) = kv(/tks Th
R

= kik =2-3
W(s) +

b

/os‘ ﬁc.lé-ok

. ‘:}o*n J-“’\(
SL-\SIC

TH Whskable &’C




1 1

——

-—
—

4
IR

<=2 (FO059) v s i) & ss4m)

5"‘;-;5+-m s“‘H; = szkz,s
Sies v =0

s, . b= -4 ."_W

g = = A S < -6

ﬂ ‘ /'/6‘ the 5\15‘[""'\ hos vo Com‘olex (’°[¢5 g?





