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Synopsis :

In explaining difficulties introduced by nonlinearities, this paper states the position of
LP (linear programming) in the whole field of mathematical programming. The
usefulness of 0-1 integer linear programming is also mentioned. The data analysis by
using LP and other various examples at steel works by using parametric LP, 0-1 integer
LP, quadratic programming and linear fractional programming are mentioned. The
author emphasizes that the mathematical programming is "unvalued" unless it gains

the solution on the real conditions even if "valuable" in the sense of mathematics.
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Synopsis:

In explaining difficulties introduced by nonlinearities, this paper states the position of LP (linear

programming) in the whole field of mathematical procgramming. The usefulness of 0-1 integer linear

programming is also mentioned.

The data analysis by using LP and other various examples at

steel works by using parametric LP, O-1 integer LP, guadratic programming and linear fractional

programming are mentioned. The author emphasizes that the mathematical programming is “unvalued”

unless it gains the solution on the real conditions even if
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Fig. 1 Optimum value of the objective function
lies on the boundary of the convex set
of feasible solutions, but it is not an
extreme point of this set
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Fig. 2 Optimum value of the objective function
can be made to occur at an interior
point of the convex set of feasible
solutions

M ET B Eabhd, it FEDH
[RAEATF0, ARz,

z=10 (4 =2+ 20 (x—3)*

g o T oRMERFE L S L, it Fig, 2 12
SR IOO, BEFIoY=2, o*=3THbh, K
froffieEoTEE cL i, BAMLITL L |
MEARNCHLMTHL T L b A, (E
3) MEIRAHE LT, HEDY S MNE
TS, S

Fig. 3 An example of local optimum is not a
global optimum

X+6m=2
H—xz—2
Tt+r=6
H—3e= 2

LR ng 0
OFCOMBEE 2,
z2=25 (x;—2)2+ (XQ'—‘Z)Z

AT LMERY#H 2 2, Fig. 3T L5510
G0l (=0, %=2) &, RFNEEHTHD
P, ThikEEORER CILc, ZOREDER
BRI @O (n*=5, n*=1) TH5,

R e E s S oM (M) D4
i LTV A E X, REO (BE3) AR
AR b sh s, ok Al (D #
DESEB LT AMERY L K C(COP
{Convex (Concave) Programming ™ (') #
S oM S ATV,

HUM B A SEL TH b S 5 R FP
{Fractional Programming 5 8 2FE#:) & XX
nTwd. &, 3/, a8 thtfh 1EK
OHRA TR ZH, @A TERADHT,
LFP (Linear Fractional Programming 314
Fratumis) ol s Lifh, NLP ofgp:om]d
THiRE 575 Edio ks FRERLCLP O
e LT 283 TE D,

Fofl, SoElEEREE L URbRES LT
HA 5 SiE~ttis GM (Gradient Method L%
W) e End s, '

f— ]51 J—



288

UL &

April 1975

-— LP —LP

—PLP

--JLP —— - All ILP

-~Mixed ILP

— —0-1 ILP
— NLP Qp

‘—CP

—FP FP

— l—LFP

Fig. 4 The structure of mathematical programming
used at the steel works
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Fig. 5 Diagram of steelmaking process
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