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OPTIMAL STRATEGIES CONTINUUM FOR PROJECTING THE FOUR-
MOUNT CONSTRUCTION UNDER INTERVAL UNCERTAINTIES WITH
INCORRECTLY PRE-EVALUATED TWO LEFT AND ONE RIGHT
ENDPOINTS

There is investigated a two-person game model of optimizing cross-section squares of the
four-mount construction, where the model kernel is defined on the six-dimensional hyperpar-
allelepiped as the product of three closed intervals of unit-normed loads and of three closed
intervals of unit-normed cross-section squares. For the case of incorrectly pre-evaluated two
lett and one right endpoints of those interval uncertainties there has been proved that the
projector may obtain an optimal strategies continuum. A criterion for singularizing that contin-

uum has been proposed.
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INVESTIGATIONAREA

There are many uncertain factors in building mount
constructions, one of which is interval-valued potential load
on the construction pivots, pillars, bars or other mount
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elements [1, 2]. If the potential load on the construction
with four mounts is unit-normed, then the unit-normed load
on the i-th mount x; is enclosed within the closed interval

[a;: 5] =(0: 1) by b, >a; for i =1, 3 [3, 4]. The nonzero
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fourth unit-normed load is
X4 =1—x1—x2—x3 (1)

due to the unit-normalization. The problem is to take some
mounting square against that potential load, and this square
may be unit-normed also. Thus the i-th mount cross-section
square is y;, and due to analogous unit-normalization

v, €[a;: b ] < (0, 1) for i=1, 3 by
Yy=l=n—-y1-y3. @
Obviously, that taking the unit-normed values shouldn’t

be arbitrary, but be optimal in the sense of minimizing the
potential load and mounting square relationship [3, 5, 6].

AVAILABLE REFERENCES ANALYSIS

There is a known model of optimizing the values {y, }?zl,
stated as a convex game with the kernel [3, 7]

T(X, Y) =T(x1, Xo, X35 V1> V2 y3) =

l—xl—x2 —X3
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of the second. The first player personifies the natural factors,
which can’t be foreseen, and the second player personifies
the projector or the person responsible for projecting the
four-mount construction, being investigated. The optimal
strategy

Y*:[J’T v5 yﬂe[al;hl]x[nE;hg]x[aj;bj]zY@

of the projector, existing by the theorem on the second player
optimal strategies in the convex game [3, 8], is determined
from the four-parted equality
b, l-ay—ay—a —
= —— by i=1,3.®
* * * *
(y,-) (l—yl—yz—yz)

. . 3
However, the given bounded intervals {[a,-; b,-]}l_=1

uncertainties may occur such that the equality (8) is not
true [9] within the parallelepiped (6). Then it is spoken about
incorrectness of left or right endpoints of those intervals. If
these endpoints were corrected (increased or decreased, as
needed) then the equality (8) would have been turned true
within the parallelepiped (6). But this is impossible, so pre-

evaluations {a; }?=1 and {b, }?=1 are held still.
WORKGOAL
Will find the projector optimal strategy (7) in supposition

. o 3 .
that here are interval uncertainties {[a,-; b; ]}1':1 with

incorrectly pre-evaluated two left and one right endpoints.
If they all were correct the components of the projector
optimal strategy (7) would have been [7]

e A _
i \/a_i_\/g_i_\/g_i_\/l_al_%_% vi=13.(9

But the endpoints @, 4, and b, by {p. g. k} ={1. 2, 3}
have occurred such that

a3
'\/EJF'JE"“\/Q"F\/I—QI—QZ—Q:; <ap, (10)

Vs
\/a+\/g+\/g+\/l—al—a2—a3 <aq, (11)

\/E >bh
\/_+\/g+\/g+\/l—al—a2—a3 k. (12)

It means that

yp>»\/a+\/g+\/g+\/l—al—02—a3 ’ (13)
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* Vb
yQ>\/a+\/g+\/g+\/l—al—a2—a3’ (14)

Ve < b
k \/E+\/g+\/g+\/l—al—a2—a3 ’ (15)

and for finding the projector optimal strategy (7) there has
to be used the impossibility of the equality (8) within the
parallelepiped (6) up with the conditions (10)—(12). Clearly
that the conditions (10)—(12), meaning (13)—(15), also give
one of the four following inequalities, which breaks the
equality (8):

1 b,

b ot 2 by re{p.q}. (16)
v a; (l_ap_aq_bk) ol P4y,

l—al—QZ —daz

b - - b
L>—’;> l-g,—-a,—a, : 2_,;’
bk a,rr (] —GP - aq - b‘ ) aff (17)
1 l—-a —a,—a b
b_Z l 2 : K >_J“g by }"G{p, q}:
. (1-a,-a,-b) < (18)
l—al—QZ—a3 1 b}"

(l—ap—aq—bk)Z by a* by ref{p.q}. (19

The inequalities (16)—(18) arc united into the single
inequality

I-a,-a, -a
2z
(I—ax,—aq—bﬁ_) 20)

1>
h,
that is going to be the last pre-condition for finding the
projector optimal strategy (7).

THEOREM ON CONTINUUM OF PROJECTOR
OPTIMAL STRATEGIES (7) UNDER (10)(12) BY (20)

Theorem. In the game with kernel (3) on the
hyperparallelepiped (4) by the conditions (10)—(12) and (20)
the components of the projector optimal strategy (7) are

v, ela,;b,] by re{p.q} 2D

at
b,+b, <1-D, —\/bk (1 -a,—a, —a_;) 22)

or
Se [ar; y}{maX>:| by re{p. q} 23)

at
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b, +by >1=by —[b (1-ay —ay - a3) (24)

for

yl(pmaX) +y§max> =1-b, —ka (- -ay-a3). 5

where
*
Vi = by (26)
In the case of the inequality

1 l—al—QZ—a3

by (l—ap—aq—bk)2 @

the projector has a continuum of its optimal strategies (7).
Proof. As the inequality (20), being the corollary of the
conditions (10)—(15), is true then the second player cannot

1
make its payoff less than E This payoff value is the optimal

1 o . .
game value v =—, which is reached at the right endpoint
k

of the k-thrib of the parallelepiped (6). If v, < b, then the
payoff is greater than v+, what is unacceptable for the
projector, so (26) is the single possible k -th component of
the projector optimal strategy (7). Going further, the
inequality (20) may be overstated as

(1-a,-a,-b) 26,(1-a-a,-a)

or

l-a,—a -5, Bka(l—al—az—aﬂ, 29)

where it has been root-extracted due to positiveness of the
fourth unit-normed cross-section square. So, the projector

should select such y; and yz that the inequality

l_y;_y;_bk2\/bk(]_al_02_03) (30)

would turn true. The inequality (30) is overstated as the
condition

J”:,"'Y:,.gl_b&_\/bk(l_“']_az_%) 3D

for selecting the components y; and y; Thenif (22) is true
then(31)istrue ¥ y, €[a,; b,] by 7 € {p. ¢} and therefore
the »-th component of the projector optimal strategy (7) is
(21). Otherwise, if (24) is true then (3 1) is true for such y;

and yz that their sum is not greater than the right side of
(31). So, the »-th component is selected as (23) for (25). The
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continuum of projector optimal strategies with the inequality
(27) is subsequent to that y. > g, at 7 € {p. q} for the case

with (22) and either yﬁ,max) >a,or yémax)
with (24). The theorem has been proved.

It remains only to constate that in the case of the equality

>a, for the case

1 l—al—QZ—a3

by (l—ap—aq—bk)2 (2)

the projector does not have more than the single optimal

strategy (7) as here its components are yi =qa,byre { P, q}
and, undoubtedly, (26).

Consider an example of applying the proved theorem.
Let

a =024, b =0,26 , a, =0,26,

by =0,29, a3 =0,1, b3 =0,2. (33)
Having calculated the values (9), here (10)—(12) are true:

Vo
JE+£+£+\/1—QI—Q2 —daz

<0,23961 < a; =0,24 (34)

Vb
\/_+\/g+\/g+\/l—al—a2—a3

<0,2531<ay =0,26, 353)

by

<

<

Jor Ny oy Ay —ay
>0,2101> b3 =0,2. (36)

Also the inequality (17) is true, that is (20) is the pre-
condition for finding the projector optimal strategy (7). So,
as

by +by =0,55>0,5172 >

>1-by— b3 (1-a - ay - a3) 37)

istrue, that is the condition (24) is true, then here the projector
optimal strategy (7) components are (23) for (25) and (26):

" e[0,24; yfmaxq,

(max)

*
V2 e[0,26; Vs } y3=0,2. (38)

where

(max) (max

gy >=0,8—0,2J§. (39)

CONCLUSIONAND WORKING FURTHER
PERSPECTIVE

The disclosed continuum of the projector optimal
strategy (7) under strictness in the inequality sign must not
delude an explorer or a real constructor, because the summed
unit-normed cross-section squares are fixed at unit, and it

may select y; and yz whatever, just satisfying (21) or (23)
with (25). Nevertheless, this selection could have been

rational due to some criterion with respect to y;, yz,
yZ =l—y; —yz —b,. One of suchlike criterions is

equalization of values y;, y; y:, that is solving the problem

* * * * %
- Yp Ya Yp Y4 Vg Yy

min MaxXy—r> %> "w s T w o w o w (40)
[ap’bp]{aq’ bq} Yg Vp Vo Yp V4 V4

Yy Yo Vo ve Ve v

: p g Yp Y4 Yg 4
(max)nnn (max) max T T T T T T . (41)

[y 50 | ags o™ Y Yp Vi Yp Vi Vg

In perspective, there should be worked the situation with
the inequality (19), which seems to be more complicated in
finding the projector optimal strategy (7).
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Pomamiox B. B.

KOHTHUHYYM OIITUMAJIbHBIX CTPATEIMI JUIS
[IPOEK THPOBAHHMS YETBIPEXOIIOPHOM KOHCTPYK-
IIMH B YCJIOBMAX MHTEPBAJIBHBIX HEOIIPE IEJIEHHO-
CTEH C ITPEJIBAPUTEJILHO HEKOPPEK THO OLIEHEHHBI-
MU BYMSI JIEBBIMU 1 OJTHVM TIPABBIM KOHITAMI

Hecenenyetest urpoas Mozienb ABYX JIUIL B O TUMA3ALIUH TIJI0-
ma/ieit TOMepeTHOTO CEUSHHUS USThIPEXOMOPHON KOHCTPYKIUH, T1ie
MOJIETILHOE PO OMpeeNsieTes Ha IMecTUMEPHOM THIIepIIapaie-
JIeNHMIee KaK POU3BEACHUN TPeX 3aMKHYTLIX MHTEPBAIOB €/~
HUYHO HOPMUPOBaHHBIX HAarpy30K M TPEX 3aMKHYTHIX MHTEpBa-
JIOB 6JMHIYHO HOPMUPOBAHHBIX ITOMAAeH MOTIEPETHOTO CEUCHHSL.
JUts crydast mpeiBapuTeIbHO HEKOPPEKTHO OLEHEHHLIX JIBYX Jie-
BBIX U OJHOTO NIPABOTO KOHIIOB ATUX HHTEPBAIBHLIX HEOTIpeIeTIeH-
HOCTeH JIOKa3aHo, YTO NPOSKTHUPOBIIUK MOXKET IOTydaTh KOHTH-
HYYM ONTHMalbHBIX cTpateruil. llpeanoxen Kputepnit 11 BbI-
JIeTIeHNUs] AUHCTBEHHOTO YIEMEHTA 13 DTOT0 KOHTHHYYMA.
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Kiio4geBrlie cjioBa: ONTUMM3ALNSA TUIOMAACH TMOTIEPECUHOTO
CCUCHUSI, UTPpOBas MOJICIIb IBYX JIUIL, YCTLIPCXOIOPpHAasA KOHCTPYK-
Y1, HCKOPPCKTHOC TIPCABAPHUTCIILHOC OLICHUBAHHUC.

Pomaniok B. B.

KOHTHHYYM OIITUMAJILHUX CTPATEI'TH JUUIs
IMTPOEKTYBAHHSI YOTUPHLOXOITOPHOT KOHCTPYKITIT
B YMOBAX IHTEPBAJIbHUX HEBU3HAUEHOCTEH 3
ITIOITIEPEJHBO HEKOPEKTHO OLIHEHMMU JIBOMA
JIBMMU W OJHUM IIPABUM KIHITSIMA

JlocimkyeThes irpoBa MOJIENL ABOX 0ciO B ONMTAMI3AIIIT MO
MOMEPEYHOTO Hepepi3y YOTHPLOXOMOPHOI KOHCTPYKILIL, 16 MOTENb-
HE S7IPO 3a7a€Thesl Ha IMECTHBAMIPHOMY TilepHapanefenine/i aK
JOOYTKY TpbOX 3aMKHEHMX IHTepBaJiB OAUHUIHO HOPMOBAHWX Ha-
BaHTa)KEHD 1 TPHOX 3aMKHEHUX IHTEPBANIB OMHIYHO HOPMOBAHUX
TLIOIN TIOHEpEedHOTO nepepisy. [l BUIaaKy HOMepeHbO HEKOpeK-
THO OIiHEHHX JIBOX JIBHX # OJJHOTO MPaBOro KiHIIIB ITUX 1HTEpBab-
HUX HEBH3HAUCHOCTEH JIOBEICHO, MO MPOCSKTYBAILHUK MOXKE OTPH-
MyBaTH KOHTHHYYM OHTHUMAaJIbHUX CTpaTeTiil. 3alpollOHOBAaHO KpPH-
Tepilt JUTs BUOKPEMIICHHS €WHOTO €IeMEHTa 3 1[bOTO KOHTHHYYMa.

KunroqoBi ciroBa: ontuMisaliis IUIOII TTONEPETHOTO Hepepisy,
iTpoBa MOJIENTb JABOX OCi0, YOTHPHOXOMOPHA KOHCTPYKIIiS, HEKO-
PEKTHE HONEPEIHE OIIHIOBAHHS.



