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ABSTRACT

For the optimal achievement of system goals through a systematic analysis of the complex problems,
systems engineering provides us the concepts and methodology that include comprehensive interpretability
(or understandability), universal applicability, and feasibility.

Under this aspect, the main objective of this study is that it introduces mathematical system theory
(MST) as the fundamental tool of SE into the Inventory Control among the related parts with IE, and

review it’s applicability.

Through its work, we can find that it has the alternative aspects with which it can replace other existing
methods for problem-solving in understanding and analyzing structurally systems in themselves as well as
being considerable of the time evolutionary process of a given system.

.4 2

Al 2 e]F sl glofA o] F8hA 2]z OIL‘L
ot A 2He) S Abalel] W AWy 53
A48zl $13 233 (modelling), 4] 7kl 3&
5l 4] ~8lo] 3 9]( system behavior)s} Tz
w3l 52 54 (dynamic characteristics)¥
73t A wl ok F ZHY A Al Y Helu =}
Q& A &5l 2|43} optimization) 5-¢] 37}
2 Mg Bdl 2 skar glvh E7F o] o] &9
¥ 5 Z(operating goal )= x4l A £y]e] F

* DM CBE ERTRH K9
PR R TRN H9

£ 5] e Al adle) FHIAEES AT
wr71143i osts] 24 - B¢ AUs} S E
Az AHAS] Y sl Fabd ko w
#, 53| ol2ldl dale] A58 34 ool
7] %8hed 4“921 TEEHE, A - s
FHEHE S A F8 Exe 43 Y,
Adel shA sl o3 Txdy jof Haphg 3
A3} ol &Y ZF Aol T2 g Wele) A
4714 & ofv] 413 A £8lo] &( Linear sy-



stem Theory)® o g4 248 83 gl o 2
Zollw w4 g A Aol 3E AF o] BA o TO
o} A5 AApl| o3 A A Alse o 43t o]
AFd (]2 " | A] 45 ( discrete digital system)
of gk A-F77F AW = 5 gl

Fale] T4 /Ao AT Az7kA A
2] A gapylo] Bakgh Al 4®le] FxE £4 oP
i, THeEETY AT E AT W B
ety o, Ala®l Pl A Ro]  Abef
( state variables) 7} & =3]8}e] AFef-E 74 A
24 ( atate space approach )d] 2]3F A %S
Al ol wel Hapgh Al 2vs Tl

A5 o] EH Y4 LA E T

Z'L S 4= £ 9]
Al slgled, F3 AlojFshRokll glojAe] 1
Hgltom, 7]

Aol 2 EA o] A| 28] 9] S-2be
Efe] 2@ Holol| glojA 5 df oF <]AH 2 )
3

ol # ohvie}, Alukd 549 s}alol

aL

1
glt

)

4
A} e}

S o

2] ( inventory control) Hofol], <]£g]-Edke)
7] o] Eo gz o] oA 1|.td o] g w97}
o244 0 Mg AEshe AT F5H

L2 4 E e

I. Moze|Al2de 88

2.1 Ak 2l g

t}a) Al Eoll o) 3k 8 -8-(unit/ unit time ) o]
Fo]do wel A Q7o YT, AF
T8 80l A ol = o] wslshe A npFel ot
et A= FAH7EE] AA4E, odepd
] =3k 2ol W B ud -3)ol]
23t F A A, 29 A Hxn
T2 W] JaFg vz A pFo] sl
w2 7580 WAL 53ty YA Eo) g g
o] AAs e Alaul & 4o g Jic}

,I_zo

321

Z1e4E st gleh
oA AREI(1E)ol QlojA e Ao 2.2 385 ((Fig 1) #=x)
A EFF8EWUD)) ANRL(IE))
> F4n| 2| 7F (1'\3)\ l A& (0))
—— A = (AD) A A7 (T,)
AN 352 B FA| 7 (k) I
— SR 2T (DO) 49 HEEWPO)—
G AIZD) FA A 7H ()
(Fig.1)> C[H& A|2EIO| BER
2.3 A&y 24
(D Laplace W3} 3ol o]AzF 4% ({Fig.2)
+ s

73

—“b (5)

@ Bt

¢ 0)]

(Fig.2) Al=H

A

| =
[~ B |

_3A



5 (Fig. 3»)

@ W (FHH) ¥4
(!
+ D(s) 0(s) ~JV
U(s) Afs) I
2R e s (rU B - -~ =z >—»s1
h T o 1(9)
(Fig.3) Alzg] 2ME(2)
@ F4£% ¥45((Fig. 4>)
U(s) P ! : — Ot ~
" T3 S+ 1 T Ta 7,72 S +1 1(5)
(Fig.4> A|2E EME(3)
9.4 Eo jAIEEA wWAAL HE Fgoll o d B sk
(Fig. 4> 244, | 1T
1(s) = l(m“l) _1_
IC)  pe ST T
U (s)
K—(Tgs"‘l)flfz
= 1 73
(T3S +1)(71T2$+1) ( ) —m 1 } l](S)
s+ —
_ K T T2 Ta
A(»TgS)(T1T23'+‘1) (T]TZS+1)
K
=) 2, & m= (t172 % 73)
=34 T1T2 — T3
B K
M = D Gres 7D 2.5 49 A
(1)ell A,
T1T2
o o— 1
NCs) 28 F1 s = — <0
T1 To
ol gfar &b
1
We, 1(s) = MESUE -~ NOUE) @ s= T <0

()



1 1 (B)Ro =i,

ayee, >0, —> 0
T1Tq T3
TiTy T3
() = (m—1) - -
debd, 1130, >0 4 >0 7 A
Aeah A2de Ao hdAS o £ o
Ao & Az BEEel4 nE 2 w4
of aislo} gl A7k A b4t k(B @ oo
S HU o, Asge e 4 4 glew, L7 HR S,
ololl ZAsk] Alzule] wh A Weloh s A
W91l wAel shgateh I = nin (m—1) exp (~ —— 1)
2.6 A=ge] 8oy ik
(1) &% 323l unit impulse - input func-
tion)ell o WHS(HH A -22] ) —rymeexp (— - t) @
Eelgb: U(s) =1 (&, 2749 1) o
p— O )
‘—Tl-a K_T]TZ > O
()
i)

(K71, 1)

-t
(Fig.5) CIRI&ZHE 0 st vt
(2) =59 g<(step input function)el] of I(s) = (m—1) Tt
— (s+——)s
Ty Ty
I = { 0, <0
Ly, >0 S —— T
(s+ —)s
T3
1
U(s) = — 1 1
s =it (m—1) ST
s+-—/
EETEE R e



R (1 1 ](t) = lefzz(m““l)“ 1'32m
— T3y m

1
— it (m—1) exp(——t)
T17

£ - gkl osl, ]
+ fm-exp(— — t)

T3
()

(Fig.6) =8 S&H0 it 8tg

:ﬁL{mrf—(m"J)n%f}
s

DH%L_ t“LE—éA
0, t<0 \L{(m~1)f121‘22_m21
U(t) - { ’ - 52 T3 I
, t>0
1 ‘ 1 N,
Uls) = —3 + (m=1)ti <h~_ )
1
s+ -/
S+ 0t
K 3k A,
m133
1
[(5) = {(Wl"l) _ﬁ_?i_g_._ s+ —
1 Ta
s + —
T1Ty

£ - gl o5,

T4 I(ty= me®— (m—1) 'z’



+{(m*1)flzfzz‘ mts’ }'t + (m—1)n'g’ exp(—l— 1) — mzyd exp (— —1-t)
71Ty T

1)

]]I . A"E'“ ﬁ :I'L Program Flow Chart

*
Main Program

3.1 wlo]¥
START )
l —

1. Desired time for keeping inventory (K) : 8

(umt tlrne) / READ L1, Lz, Ly, K.T,DT /

2. Process setting time (or replace time (ry) :

2 (unit time) — J
3. Delaying time for product-finishing (7;) : Solve the case of ’
] ) unit impulse function:
3 (unit time) SUBROUTINE A J

4. Average consuming time (z3) : 2 (unit time)
5. Demand level according to each type of

. ) Solve the Case of step
input function, function:

* | unit time = one day (8 hours) SUBROUTINE A ; J
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