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The decision-making problem with fuzzy goals are considered. Such problems, for example, are in
the case of decision-making based on the opinions of several experts who formulate the estimation
not clearly. Goals are ranking by importance, i.e. the strict subordination ranking on set of
corresponding membership functions are defined. The set of allowed solutions (alternatives) is a
subset of the integer numbers. For each of the membership functions defined the minimum value at
which criterion is acceptable. It is required to find an optimal solution of the problem considering
only acceptable criteria.
Based on the properties of the considered problem is proposed to reduce this decision-making
problem which is the lexicographic optimization problem with alternative criteria to the one crite-
rion optimization problem with objective function, which is a positive linear convolution of partial
criteria. This method allows to reduce the optimization problem with vector criterion function to
an optimization problem with scalar objective function, which allows to apply known methods for
its solve. The proved theorem, justifying that ability. The cases with different kinds of member-
ship functions are considered, and for each of them the corresponding rules for calculating of the
coefficients of positive linear convolution are described. Also the modification of scalar scheme for
solving lexicographic problem with alternative criteria is proposed.

Ðîçãëÿäà¹òüñÿ çàäà÷à ïðèéíÿòòÿ ðiøåíü iç íå÷iòêî âèçíà÷åíèìè öiëÿìè, ÿêi óïîðÿäêîâàíî çà
âàæëèâiñòþ i äëÿ íèõ âèçíà÷åíî óìîâè äîïóñòèìîñòi òà çàëåæíîñòi âiä äîïóñòèìîñòi öiëåé
âèùîãî ðàíãó. Äëÿ ðîçâ'ÿçàííÿ äàíî¨ çàäà÷i çàïðîïîíîâàíî ìîäèôiêàöiþ ñõåìè ñêàëÿðèçàöi¨
òà ïiäõiä, ùî  ðóíòó¹òüñÿ íà çâåäåííi ¨¨ äî çàäà÷i îäíîêðèòåðiàëüíî¨ îïòèìiçàöi¨, öiëüîâà
ôóíêöiÿ ó ÿêié ¹ ñêàëÿðíîþ çãîðòêîþ êðèòåði¨â ÷àñòêîâèõ êðèòåði¨â.

Âñòóï. Ïåðåâàæíà áiëüøiñòü çàäà÷ ïðèéíÿòòÿ ðiøåíü ¹ çàäà÷àìè ç íå÷iòêî çà-
äàíèìè êðèòåðiÿìè íà ïiäìíîæèíi óíiâåðñàëüíî¨ ìíîæèíè àëüòåðíàòèâ, ÿêà ó
çàãàëüíîìó âèïàäêó òàêîæ íå÷iòêà. Íà äàíèé ìîìåíò ðîçðîáëåíî áàãàòî ïiäõî-
äiâ äî ðîçâ'ÿçàííÿ áàãàòîêðèòåðiàëüíèõ çàäà÷ ïðèéíÿòòÿ ðiøåíü [1]. Òàê ó [2]
çàïðîïîíîâàíî ïiäõiä äî ðîçâ'ÿçàííÿ çàäà÷i ïðèéíÿòòÿ ðiøåíü iç íå÷iòêèìè öi-
ëÿìè (ïiäõiä Áåëìàíà-Çàäå) äëÿ âèïàäêó ðiâíîâàæëèâèõ íå÷iòêèõ öiëåé òà âè-
ïàäêó, êîëè âiäîìi êîåôiöi¹íòè âiäíîñíî¨ âàæëèâîñòi ñòóïåíþ íàëåæíîñòi äî
ìíîæèíè àëüòåðíàòèâ i âiäíîñíî¨ âàæëèâîñòi öiëåé. Ó [3] çàïðîïîíîâàíî ïiä-
õiä ðîçâ'ÿçàííÿ çàäà÷ ëåêñèêîãðàôi÷íî¨ îïòèìiçàöi¨ ç íå÷iòêî çàäàíèìè öiëÿìè
øëÿõîì çâåäåííÿ ¨¨ äî çàäà÷i îäíîêðèòåðiàëüíî¨ îïòèìiçàöi¨ ç öiëüîâîþ ôóíêöi-
¹þ, ÿêà ¹ äîäàòíîþ çãîðòêîþ êðèòåði¨â.

Ó äàíié ñòàòòi ðîçãëÿäà¹òüñÿ çàäà÷à ïðèéíÿòòÿ ðiøåíü, ó ÿêié åêñïåðòiâ
óïîðÿäêîâàíî çà âàæëèâiñòþ i äëÿ êîæíîãî åêñïåðòà âèçíà÷à¹òüñÿ ìiíiìàëüíå
äîïóñòèìå çíà÷åííÿ ôóíêöi¨ îöiíîê, ïðè ÿêîìó äóìêà åêñïåðòà âðàõîâó¹òüñÿ.
Òàêîæ äëÿ äåÿêèõ åêñïåðòiâ ìîæå áóòè íàêëàäåíî äîäàòêîâó óìîâó çàëåæíîñòi,
âiä iíøèõ åêñïåðòiâ âèùîãî ðàíãó. Äëÿ ðîçâ'ÿçàííÿ äàíî¨ çàäà÷i çàïðîïîíîâàíî
ïiäõiä, ùî  ðóíòó¹òüñÿ íà çâåäåííi ¨¨ äî çàäà÷i îäíîêðèòåðiàëüíî¨ îïòèìiçàöi¨
ç âèêîðèñòàííÿì ôóíêöiîíàëó, ùî íàâîäèòü ëåêñèêîãðàôi÷íèé ïîðÿäîê âiääà÷i
ïåðåâàãè íà ìíîæèíi àëüòåðíàòèâ.
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Ïîñòàíîâêà çàäà÷i. Íåõàé X (X ⊂ Z) � óíiâåðñàëüíà ìíîæèíà àëüòåðíà-
òèâ (ðîçâ'ÿçêiâ). Íå÷iòêèìè öiëÿìè ìîæóòü áóòè íå÷iòêi ïiäìíîæèíè X òèïó:

1) ¾âåëè÷èíà x ïîâèííà áóòè ïðèáëèçíî â ìåæàõ âiä b äî c¿;
2) ¾âåëè÷èíà x ïîâèííà áóòè áëèçüêîþ äî b¿;
3) ¾âåëè÷èíà x íå ïîâèííà áóòè áiëüøîþ çà b¿;
4) ¾âåëè÷èíà x íå ïîâèííà áóòè ìåíøîþ çà b¿.
Êîæíà íå÷iòêà öiëü ïîäà¹òüñÿ âiäïîâiäíîþ ôóíêöi¹þ íàëåæíîñòi ( [4])

µi (x) , i = 1, 2, ..., q, äå 0 ≤ µi (x) ≤ 1, i = 1, 2, ..., q.
Íå÷iòêi öiëi óïîðÿäêîâàíî çà âàæëèâiñòþ, òîáòî íà ìíîæèíi âiäïîâiäíèõ

ôóíêöié íàëåæíîñòåé çàäàíî ñóáîðäèíàöiþ ñòðîãîãî ðàíæóâàííÿ Rg (1, 2, ..., q).
Ïîçíà÷èìî κL êðèòåðié, ùî ¹ âåêòîðíîþ çãîðòêîþ êðèòåði¨â µi, i = 1, 2, ..., q ó
ñóáîðäèíàöi¨ Rg (1, 2, ..., q) ç âåêòîðíîþ öiëüîâîþ ôóíêöi¹þ

F (x) = (µ1 (x) , µ2 (x) , ..., µq (x)) .

Çàäà÷à çíàõîäæåííÿ íåïîêðàùóâàíîãî ðîçâ'ÿçêó ó çàäàíié ñóáîðäèíàöi¨ ñòðî-
ãîãî ðàíæóâàííÿ ¹ çàäà÷åþ ëåêñèêîãðàôi÷íî¨ îïòèìiçàöi¨ [5]

maxLF (x) , x ∈ X. (1)

Íà îñíîâi çàäà÷i (1) ïîáóäó¹ìî çàäà÷ó ëåêñèêîãðàôi÷íî¨ îïòèìiçàöi¨, ó ÿêié
ðîçãëÿäàþòüñÿ òiëüêè òi íå÷iòêî çàäàíi öiëi , äëÿ ÿêèõ ó îïòèìàëüíîìó ðîçâ'ÿç-
êó x∗ öi¹¨ çàäà÷i âèêîíóâàòèìåòüñÿ íåðiâíiñòü (óìîâà äîïóñòèìîñòi)

µi (x
∗) ≥ mi, (2)

äå 0 ≤ mi ≤ 1, i = 1, 2, ..., q � äåÿêi çàäàíi íàïåðåä êîíñòàíòè. Iíøèìè ñëîâàìè,
ÿêùî äëÿ äåÿêîãî µl(x) ó îïòèìàëüíîìó ðîçâ'ÿçêó x∗

µl (x
∗) < ml,

òî µl(x) ìà¹ áóòè âèêëþ÷åíî ç ðîçãëÿäó, i ðiøåííÿ ïîâèííî ïðèéìàòèñü  ðóí-
òóþ÷èñü íà öiëÿõ ç ìåíøèì çíà÷åííÿì ðàíãó äëÿ ÿêèõ âèêîíó¹òüñÿ óìîâà (2).
Öiëi, äëÿ ÿêèõ âèêîíó¹òüñÿ óìîâà äîïóñòèìîñòi (2) íàçèâàþòü äîïóñòèìèìè.
Çàäà÷ó ëåêñèêîãðàôi÷íî¨ îïòèìiçàöi¨ (1) iç äîäàòêîâèìè óìîâàìè äîïóñòèìîñòi
(2) íàçèâàþòü çàäà÷åþ ç àëüòåðíàòèâíèìè êðèòåðiÿìè [5]

maxLF̃ (x) , x ∈ X, (3)

äå

F̃ (x) = (µj1 (x) , µj2 (x) , ..., µjk (x)) , k ≤ q,

{j1, j2, ..., jk} ⊂ {1, 2, ..., q}, j1 < j2 < ... < jk,

µji (x
∗) ≥ mi, i = 1, 2, ..., k.

Ðîçãëÿíåìî âèïàäîê, êîëè ó çàäà÷i ëåêñèêîãðàôi÷íî¨ îïòèìiçàöi¨ ç àëüòåð-
íàòèâíèìè êðèòåðiÿìè äëÿ äîïóñòèìîñòi êðèòåðiþ µi (x) , i ∈ {1, 2, ..., q}, êðiì
âèêîíàííÿ óìîâè (2), äîäàòêîâî âèìàãà¹òüñÿ, ùîá òàêà óìîâà âèêîíóâàëàñü õî-
÷à á äëÿ îäíîãî iç êðèòåði¨â µj (x) , j ∈ Gi ⊂ {1, 2, ..., q}. Çàäà÷ó çíàõîäæåííÿ
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îïòèìàëüíîãî ðîçâ'ÿçêó â çàëåæíîñòi âiä âèáîðó p(p > 1) äîïóñòèìèõ êðèòåði¨â
ÿêíàéâèùîãî ðàíãó

maxLF̂ (x) , x ∈ X, (3')

äå

F̃ (x) = (µj1 (x) , µj2 (x) , ..., µjk (x)) , k ≤ q,

D = {j1, j2, ..., jk} ⊂ {1, 2, ..., q}, j1 < j2 < ... < jk,

µji (x
∗) ≥ mi, Gji

∩
D ̸= ∅, i = 1, 2, ..., k.

íàçâåìî çàäà÷åþ ëåêñèêîãðàôi÷íî¨ îïòèìiçàöi¨ ç àëüòåðíàòèâíèìè çàëåæíèìè
êðèòåðiÿìè.

Ïîçíà÷èìî X∗ ìíîæèíó îïòèìàëüíèõ ðîçâ'ÿçêiâ çàäà÷i (3').
Äëÿ ðîçâ'ÿçàííÿ çàäà÷i (3') ó ðîáîòi ðîçãëÿíóòî ìîäèôiêàöiþ ñõåìè ñêà-

ëÿðèçàöi¨ òà ïiäõiä, ùî  ðóíòó¹òüñÿ íà çâåäåííi ¨¨ äî çàäà÷i îäíîêðèòåðiàëüíî¨
îïòèìiçàöi¨ âèêîðèñòîâóþ÷è ôóíêöiîíàë, ùî ïðåäñòàâëÿ¹ ëåêñèêîãðàôi÷íèé ïî-
ðÿäîê âiääà÷i ïåðåâàãè íà ìíîæèíi àëüòåðíàòèâ.

Ìîäèôiêîâàíà ñõåìà ñêàëÿðèçàöi¨ ðîçâ'ÿçàííÿ çàäà÷i ëåêñèêîãðà-
ôi÷íî¨ îïòèìiçàöi¨ ç àëüòåðíàòèâíèìè çàëåæíèìè öiëÿìè (3'). Îäíèì iç
ïiäõîäiâ äî ðîçâ'ÿçàííÿ çàäà÷i ëåêñèêîãðàôi÷íî¨ îïòèìiçàöi¨ (1) ¹ ñõåìà ñêàëÿ-
ðèçàöi¨ [6]. Ðîçãëÿíåìî ìîäèôiêàöiþ ñõåìè ñêàëÿðèçàöi¨, ùî ìîæå áóòè âèêîðè-
ñòàíà äëÿ ðîçâ'ÿçàííÿ çàäà÷i ëåêñèêîãðàôi÷íî¨ îïòèìiçàöi¨ ç àëüòåðíàòèâíèìè
çàëåæíèìè êðèòåðiÿìè.

Ïîêëàäà¹ìî X1 = X, D = ∅.
1-é êðîê. Çíàõîäèìî îïòèìàëüíèé ðîçâ'ÿçîê çàäà÷i îäíîêðèòåðiàëüíî¨ îïòè-

ìiçàöi¨
µ∗

1
= max

x∈X1

µ1(x). (4)

Ïîçíà÷èìî X∗
1 = {x ∈ X|µ1(x) = µ∗

1} ìíîæèíó îïòèìàëüíèõ ðîçâ'ÿçêiâ çàäà÷i
(4). ßêùî µ∗

1
< m1, òî ïîêëàäà¹ìî X2 = X i ïåðåõîäèìî äî êðîêó 2. ßêùî æ

µ∗
1
≥ m1 i X∗

1 ìiñòèòü òiëüêè îäíó àëüòåðíàòèâó, òî X
∗ = X∗

1 . Â iíøîìó âèïàäêó
ïîêëàäà¹ìî X2 = X∗

1 , D = {1} i ïåðåõîäèìî äî 2-ãî êðîêó.
2-é êðîê. Çíàõîäèìî îïòèìàëüíèé ðîçâ'ÿçîê çàäà÷i îäíîêðèòåðiàëüíî¨ îïòè-

ìiçàöi¨
µ∗
2 = max

x∈X2

µ2(x). (5)

Ïîçíà÷èìî X∗
2 = {x ∈ X2|µ2(x) = µ∗

2} ìíîæèíó îïòèìàëüíèõ ðîçâ'ÿçêiâ çàäà÷i
(5). ßêùî µ∗

2 < m2 àáî G2 ̸= ∅ i G2

∩
D = ∅, òî ïîêëàäà¹ìîX3 = X2 i ïåðåõîäèìî

äî êðîêó 3. ßêùî æ µ∗
2 ≥ m2 i àáî G2 = ∅ àáî G2 ̸= ∅ i G2

∩
D ̸= ∅ i X∗

2 ìiñòèòü
òiëüêè îäíó àëüòåðíàòèâó, òî X∗ = X∗

2 . Â iíøîìó âèïàäêó ïîêëàäà¹ìî X3 = X∗
2 ,

D = D
∪

{2} i ïåðåõîäèìî äî 3-ãî êðîêó.
q-é êðîê. Çíàõîäèìî îïòèìàëüíèé ðîçâ'ÿçîê çàäà÷i îäíîêðèòåðiàëüíî¨ îïòè-

ìiçàöi¨
µ∗
q = max

x∈Xq

µq(x). (6)

Ïîçíà÷èìî X∗
q =

{
x ∈ Xq|µq(x) = µ∗

q

}
ìíîæèíó îïòèìàëüíèõ ðîçâ'ÿçêiâ çàäà÷i

(6). ßêùî µ∗
q < mq, àáî Gq ̸= ∅ i Gq

∩
D = ∅ òî X∗ = Xq. Â iíøîìó âèïàäêó �

X∗ = X∗
q .
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Äîñÿæíiñòü îïòèìàëüíèõ ðîçâ'ÿçêiâ çàäà÷i (3'). Ñïî÷àòêó äîñëiäèìî
âèïàäîê, êîëè äëÿ êîæíî¨ iç ôóíêöié íàëåæíîñòåé

µi (x) ∈ {0, 1} , x ∈ X, i ∈ {1, 2, ..., q} . (7)

Ãðàôi÷íî òàêi ôóíêöi¨ âèãëÿäàþòü òàê:

Ðèñ. 1. ¾Âåëè÷èíà x ïîâèííà áóòè ïðèáëèçíî â ìåæàõ âiä b äî c¿

Ðèñ. 2. ¾Âåëè÷èíà x ïîâèííà áóòè áëèçüêîþ äî b¿

Ðèñ. 3. ¾Âåëè÷èíà x íå ïîâèííà áóòè áiëüøîþ çà b¿

Ðèñ. 4. ¾Âåëè÷èíà x íå ïîâèííà áóòè ìåíøîþ çà b¿

Áóäåìî ââàæàòè, ùî ïàðàìåòðè bi, ci, i = 1, 2, ..., q ¹ öiëî÷èñëîâèìè.
Ó [3] âêàçàíî ñïîñiá çíàõîäæåííÿ äîäàòíèõ êîåôiöi¹íòiâ ᾱi, i = 1, 2, ..., q,

òàêèõ, ùî ôóíêöiîíàë L (x) =
∑q

i=1 ᾱiµi (x) ïðåäñòàâëÿ¹ ëåêñèêîãðàôi÷íèé ïî-
ðÿäîê âiääà÷i ïåðåâàãè íà ìíîæèíi X. Ïðè öüîìó êîåôiöi¹íò ᾱq > 0 âèáðàíî
äîâiëüíèì ÷èíîì, à iíøi äîäàòíi êîåôiöi¹íòè âèáðàíî çãiäíî óìîâè

ᾱi >

q∑
l=i+1

ᾱl, i = q − 1, q − 2, ..., 1. (8)
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Îñîáëèâiñòþ òàêîãî ôóíêöiîíàëó ¹ òå, ùî ðîçâ'ÿçîê çàäà÷i

max L (x) , x ∈ X (9)

¹ ðîçâ'ÿçêîì çàäà÷i ëåêñèêîãðàôi÷íî¨ îïòèìiçàöi¨ (1) [3].
ßêùî ðîçâ'ÿçîê áàãàòîêðèòåðiàëüíî¨ çàäà÷i îïòèìiçàöi¨ ìîæå áóòè îòðèìà-

íèé ÿê ðîçâ'ÿçîê âiäïîâiäíî¨ îäíîêðèòåðiàëüíî¨ çàäà÷i, ç öiëüîâîþ ôóíêöi¹þ,
ÿêà ¹ ëiíiéíîþ çãîðòêîþ êðèòåði¨â öi¹¨ áàãàòîêðèòåðiàëüíî¨ çàäà÷i îïòèìiçàöi¨,
òî ââàæàþòü ( [5]), ùî äàíèé ðîçâ'ÿçîê ¹ äîñÿæíèì çà çâàæåíîþ ñóìîþ ðiçíî-
âàæëèâèõ êðèòåði¨â.

�ðóíòóþ÷èñü íà äàíèõ êîåôiöi¹íòàõ ðîçãëÿíåìî çàäà÷ó

P (x) = α1µ1(x) + α2µ2(x) + ...+ αqµq(x) → max (10)

äå
x ∈ X,
µi (x) ≥ miyi, i = 1, 2, ..., q,
αi = ᾱiyi, i = 1, 2, ..., q,
xj ≥ 0, j = 1, 2, ..., n,
yi ∈ {0, 1}, i = 1, 2, ..., q,∑

j∈Gl
yj ≥ yl, l ∈ D,Gl ̸= ∅.

(11)

Òåîðåìà 1. Íåõàé g∗ = (x∗, y∗, α∗) ∈ Rn+q+q ¹ îïòèìàëüíèì ðîçâ'ÿçêîì
çàäà÷i (10)-(11). Òîäi x∗ ¹ ðîçâ'ÿçêîì çàäà÷i (3') çíàõîäæåííÿ îïòèìàëüíîãî
ðîçâ'ÿçêó çàäà÷i îïòèìàëüíîãî âèáîðó ç àëüòåðíàòèâíèìè íå÷iòêèìè çàëå-
æíèìè öiëÿìè.

Äîâåäåííÿ òåîðåìè ëåãêî îòðèìàòè âðàõîâóþ÷è âèáið êîåôiöi¹íòiâ
ᾱi, i = 1, 2, ..., q, çà ïðàâèëîì (8), ÿêi äîçâîëÿþòü ïîáóäóâàòè ôóíêöiîíàë L (x),
ùî ïðåäñòàâëÿ¹ ëåêñèêîãðàôi÷íèé ïîðÿäîê âiääà÷i ïåðåâàãè íà ìíîæèíi àëü-
òåðíàòèâ. Êîæåí ç êîåôiöi¹íòiâ αi âèçíà÷à¹òüñÿ íà îñíîâi ᾱi i çìiííî¨ yi

αi = ᾱiyi, (12)

ÿêà ïðè íåìîæëèâîñòi âèêîíàííÿ óìîâè äîïóñòèìîñòi µi (x
∗) ≥ mi ïåðåòâîðþ¹-

òüñÿ â íóëü çà ðàõóíîê îáìåæåííÿ

µi (x) ≥ miyi.

À îòæå, ó íóëü ïåðåòâîðþ¹òüñÿ i êîåôiöi¹íò αi, ùî ïðèçâîäèòü äî âèêëþ÷åííÿ
ç ðîçãëÿäó âiäïîâiäíî¨ ôóíêöi¨ µi (x). ßêùî æ ìíîæèíà Gi íîìåðiâ êðèòåði¨â
âèùîãî ðàíãó, âiä ÿêèõ çàëåæèòü äàíèé êðèòåðié µi (x) íåïîðîæíÿ, àëå æîäåí
ç íèõ íå ¹ äîïóñòèìèì, òî äëÿ âñiõ iç íèõ çíà÷åííÿ âiäïîâiäíèõ çìiííèõ

yj = 0, j ∈ Gi.

Òîìó, çà ðàõóíîê îáìåæåííÿ ∑
j∈Gi

yj ≥ yi,

çìiííà yi áóäå äîðiâíþâàòè íóëþ, à îòæå, çà ðàõóíîê îáìåæåííÿ (12), îäåðæèìî,
ùî êîåôiöi¹íò αi = 0, ùî ïðèçâîäèòü äî âèêëþ÷åííÿ ç ðîçãëÿäó âiäïîâiäíî¨
ôóíêöi¨ µi (x).
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Òàêèì ÷èíîì,  ðóíòóþ÷èñü íà òåîðåìi 2 òà ïðàâèëàõ âèáîðó äîäàòíèõ êîå-
ôiöi¹íòiâ (8) ìè ìîæåìî çíàõîäèòè äîñÿæíi îïòèìàëüíi ðîçâ'ÿçêè çàäà÷i (3') ç
âåêòîðíîþ öiëüîâîþ ôóíêöi¹þ øëÿõîì ðîçâ'ÿçàííÿ çàäà÷i (10)-(11) çi ñêàëÿð-
íîþ öiëüîâîþ ôóíêöi¹þ.

Ðîçãëÿíåìî òåïåð çàäà÷ó ëåêñèêîãðàôi÷íî¨ îïòèìiçàöi¨ ç íå÷iòêèìè àëüòåð-
íàòèâíèìè çàëåæíèìè öiëüîâèìè ôóíêöiÿìè (3'), âiäìîâèâøèñü âiä óìîâè (7).
Ãðàôi÷íå ïðåäñòàâëåííÿ öiëüîâèõ ôóíêöié íàáóäå âèãëÿäó:

Ðèñ. 5. ¾Âåëè÷èíà x ïîâèííà áóòè ïðèáëèçíî â ìåæàõ âiä b äî c¿

Ðèñ. 6. ¾Âåëè÷èíà x ïîâèííà áóòè áëèçüêîþ äî b¿

Ðèñ. 7. ¾Âåëè÷èíà x íå ïîâèííà áóòè áiëüøîþ çà b¿

Ðèñ. 8. ¾Âåëè÷èíà x íå ïîâèííà áóòè ìåíøîþ çà b¿

Áóäåìî ââàæàòè, ùî ïàðàìåòðè ai, bi, ci, di, i = 1, 2, ..., q ¹ öiëî÷èñëîâèìè.
Ïîçíà÷èìî X∗∗ ìíîæèíó îïòèìàëüíèõ ðîçâ'ÿçêiâ òàêî¨ ëåêñèêîãðàôi÷íî¨ çàäà÷i
îïòèìiçàöi¨ ç äîâiëüíèìè ôóíêöiÿìè.

Äîñëiäèìî ïðîáëåìó âiäøóêàííÿ äîñÿæíèõ îïòèìàëüíèõ ðîçâ'ÿçêiâ. Íåõàé
β̄q > 0 äîâiëüíå äîäàòíå ÷èñëî, à iíøi ïîñòóïîâî âèçíà÷åíî ç

β̄i >
1

αi

q∑
l=i+1

β̄l, i = q − 1, q − 2, ..., 1, (13)
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äå
αi = min

µi(x)̸=µi(y)
|µi (x)− µi (y) |, i = 1, 2, ..., q. (14)

Ç âèêîðèñòàííÿì êîåôiöi¹íòiâ β̄i, çíàéäåíèõ çãiäíî ç (13), ïîáóäó¹ìî ôóí-
êöiîíàë

Z (x) =

q∑
i=1

β̄iµi (x)

i çàäà÷ó îäíîêðèòåðiàëüíî¨ îïòèìiçàöi¨ çi ñêàëÿðíîþ öiëüîâîþ ôóíêöi¹þ

max Z (x) , x ∈ X. (15)

Ó [3] ïîêàçàíî, ùî ìíîæèíà îïòèìàëüíèõ ðîçâ'ÿçêiâ çàäà÷i (15) ¹ ìíîæèíîþ
îïòèìàëüíèõ ðîçâ'ÿçêiâ çàäà÷i (3) áåç äîäàòêîâîãî ïðèïóùåííÿ (7).

ßê i ó ïîïåðåäíüîìó âèïàäêó,  ðóíòóþ÷èñü íà êîåôiöi¹íòàõ β̄i, i = 1, 2, ..., q,
çàäà÷ó çíàõîäæåííÿ äîñÿæíèõ îïòèìàëüíèõ ðîçâ'ÿçêiâ ëåêñèêîãðàôi÷íî¨ îïòè-
ìiçàöi¨ ç íå÷iòêèìè àëüòåðíàòèâíèìè çàëåæíèìè öiëÿìè ìîæíà çâåñòè äî çàäà÷i

H(x) = β1µ1(x) + β2µ2(x) + ...+ βqµq(x) → max (16)

äå
x ∈ X,
µi (x) ≥ miyi, i = 1, 2, ..., q,
βi = β̄iyi, i = 1, 2, ..., q,
xj ≥ 0, j = 1, 2, ..., n,
yi ∈ {0, 1}, i = 1, 2, ..., q,∑

j∈Gl
yj ≥ yl, l ∈ D,Gl ̸= ∅.

(17)

Âèñíîâêè. Çàïðîïîíîâàíèé ïiäõiä äî ðîçâ'ÿçàííÿ çàäà÷i ïðèéíÿòòÿ ðiøåíü
iç íå÷iòêî âèçíà÷åíèìè öiëÿìè, ÿêi ñòðîãî óïîðÿäêîâàíî çà âàæëèâiñòþ ç äî-
äàòêîâèìè óìîâàìè äîïóñòèìîñòi çà çàëåæíîñòi âiä äîïóñòèìîñòi öiëåé âèùî-
ãî ðàíãó çâîäèòüñÿ äî ëåêñèêîãðàôi÷íî¨ çàäà÷i îïòèìiçàöi¨ ç àëüòåðíàòèâíèìè
êðèòåðiÿìè. Ðîçãëÿíóòî òà îá ðóíòîâàíî ìîæëèâiñòü ðîçâ'ÿçàííÿ çàäà÷i ç âèêî-
ðèñòàííÿì ìîäèôiêàöi¨ ñõåìè ñêàëÿðèçàöi¨ òà çâåäåííÿ äàíî¨ çàäà÷i, ÿê çàäà÷i ç
âåêòîðíîþ öiëüîâîþ ôóíêöi¹þ, äî çàäà÷i îäíîêðèòåðiàëüíî¨ îïòèìiçàöi¨ çi ñêà-
ëÿðíîþ öiëüîâîþ ôóíêöi¹þ, ùî â ñâîþ ÷åðãó äà¹ ìîæëèâiñòü çàñòîñóâàòè äëÿ
¨¨ ðîçâ'ÿçàííÿ âiäîìi ìåòîäè.
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