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Toém tat

Trong bai bao, chung t6i nghién citu phép chia suy rong cdc khodang dong va bi chdn trong cdc phép todn dai sé
cung voi ung dung cua chung Duea trén khdi niém vé phép tinh sai phin suy réng (gH-sai phan) va phép chia suy rong
(9-chia), mét s6 tinh chdt co ban ciia phép g-chia va gH-sai phdan dirgc nghién cuu chi tiét. Bén canh d6, mot sé vi du
minh hoa lién quan dén cdc tinh chdt ciia phép g-chia ciing dwoc trinh bay. Mt s6 vmg dung ciia nhitng két qua ndy vdao
nganh san xudt ciing diege thao ludn, trong @6 bai todn pha trén thép cé thé dwoc coi la bai todn quy hoach todn hoc
phadn s6 nhén gid tri khodng véi cdc rang budc bat dang thire diege xdy dung. Céc két qua dat dwoc ciia ching téi trong
bai bao nay chua tung dwoc nghién ciru trudc day.

Tw khéa: khodang thir tu, phép tinh g-chia, phép tinh gH-sai phan, phép tinh khodng, iing dung.
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Abstract

This paper investigates the generalized division of closed and bounded intervals in algebraic operations and its
applications. On generalized difference (gH-difference) and generalized division (g-division), some basic properties of
g-division and gH-difference are detailed. Besides, some illustrative examples related to the properties of g-division
are presented. These results used in manufacturing industry are discussed, where the steel blending problem can be
regarded as an interval fractional programming problem with inequality constraints are formulated. These results have
not been reported in previous studies.
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1. Gioi thi€¢u

Mot khoang bi chan trén tap sé thuc R ky hiéua =
[al, aY] trong d6 cac bién trén va bién dudi cua khoang
a 1a cac sb thyc thoa man aV > al. Tap cac khoang bi
chan trén R ky hiéu J(R). Tich n lan cac khoang J(R) la
mot khong gian tich [J(R)]™ dugc mo ta boi

DRI =JR) XJR) XX ]J(R).

n—lan

Khai niém phép chia suy rong (hay g-chia) la mot y
tudng tuong ty nhu phép todn gH-sai phan dugc gidi thi¢u
bai Stefanini va Bede (2009). Trong do, ky hiéu gH-sai
phan cuia hai khoang dong va bi chan luén ton tai va dugc
xéc dinh duy nhét. Néi tiép cong trinh trén, cac phép toan
dai s6 trén cac khoang duoc gidi thidu va nghién ciru dau
tién bdi Moore va c¢s (2009), tuy nhién phép chia hai
khoang ctia Moore va Kearfott (2009) chi ton tai khi bién
trai va bién phai ctia mot khoang luén luén duong va phép
chia mot khoang cho chinh n6 phai khac 1. Bé vuot qua
cac trd ngai nay, ching toi dya theo y tuong cua Stefanini
(2010), xét phép chia suy rong ddi véi hai khoang a =
[al, aY], b =[bL, bY], trong d6 aV = a*, bV > bl,
0 & b, dugc dinh nghia la:

a [a*, aY] [a" a"
b [bL, BY]  |bY’bBL|

Phép tinh g-chia (hay con goi la phép chia suy rong) luén
ton tai véiai; a =1 va cac phép toan trén J(R) ludn

thoa man cac tinh chat sau:

(1) a=[a" a’]= b= [b bU]khi v chi khiaV =
bY va at = bL.

() a=I[at, a'lsuyra—a=[-a’, —a’].
() a=I[al, a’]lsuyra a7t = [aiu ﬁ]

Phép tinh g-chia xuét hién & cac bai toan toi wu phan sé
gia tri khoang trong d6 ham muc tiéu chinh 1a phép chia
suy rong ciia hai khoang. Ly thuyét gié tri khoang gén lién
v6i nghién ctru diéu kién t6i wu va 6n dinh nghiém cho 16p
cac bai toan tdi wu trén, trong d6 cong trinh nghién ciru
déu tién gan lién voi su kién nay thude vé Wu (2007); Hu
va Duan (2018) nghién ctru bai toan td1 wu voi cac khoang
khong chic chan; Rahman (2022) nghién ctru bai toan tdi
vu tr do nhan gia tri khoang dang tham sb. Cac két qua
dat duoc nay déu duoc ap dung trong cac mo hinh tw dong
héa, kinh doanh, diéu khién san xut trong mot nha may,
V.V....

Ghosh (2017) xay dung phuong phap ldp Newton
giai tim nghiém tdi uu cho bai toan cuc tri v&i ham muc
tiéu nhan gia tri khoang va sau d6 Chalco-Cano va cs
(2019) nghién ciru cau triic cua anh xa suy rong nhan gia
tri khoang thudc. Gan day hon, Roy va cs (2024) st dung
phuong phap giam thiéu Gradient dé giai bai toan t6i wu
gid tri khoang trong linh vyc tai chinh. Dé nghién ctru dic
trung co ban cho 16p bai toan tdi wu gia tri khoang, cac
cong thire tinh todn trén phép tinh g-chia can duoc nghién
ctru can than va day du. Do d6 viéc nghién ciru cac phép
tinh dai s6 cta phép chia suy rong hai khoang 13 cong viée
cAp bach va nén 1am trong bai bao nay.

Muc dich chinh cta bai bdo nay tép trung vao xay
dung céu triic cho khoang dai sd lién quan dén thir tu
khoang va nghién ctiru méi lién hé gitta gH-sai phan va g-
chia, tur d6 tap trung vao nghién ciru cac dac trung cua
phép chia suy rong. Cudi cling chung t6i dé xuét xay dung
mo hinh toan hoc cho bai toan quy hoach phan s nhén gia
trj khoang véi cac rang budc bit dang thirc lién quan dén
phép chia suy rong.

2. Pac trung cua phép toan g-chia

2.1. Ky hi¢u

Cho hai khoang a = [al, aY] va b = [b*, bY]
dong va bi chan bat ky. Ta ludn co:

@) a—b=[a"—bY, a’-b"].

(5) @+ a=[0+a 6+ al] voi moisb thuc 6.

(6) 8 x a = [Aat, 8aV] véimoisdthuc khong am 6 va
0 xa=1[0a’, 6a] néu trai lai.

Ishibuchi va Tanaka (1990) da gigi thiéu cac quan hé thir
tu sau:

(A) a<,yb néuvachinéu a=]Ial, aY], b=
[bE, bY]théamaina¥ < bY va a® < bt

(B) a <,y b néuvachinéua <,; b vaa # b.

2.2. Dinh nghia
Dinh nghia 1 (toan tir dai s§) Xét cac toan tur dai sb trén
a,b € J(R) véi a=[at, a’Tva b=
[bL, bY] dwoc dinh nghia nhw sau:

a+b = [ar + b, a¥ +bY],
min {albt, alb¥,aVbl,a"pY},

max {a’b%, atbV,aVbL,a’bY}|
Dinh nghia 2 (phép toan gH-sai phan) Xét cac khoang
tly vy ab€JR) Vvéi a=][al, a'lva b=

ab =
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[bL, bY], khi d6 phép todn gH-sai phan dinh dinh nghia
la:

— bU},

— bU} '

Dinh nghia 3 (phép toan g-chia) Xét cac khoang a, b, c €
J(R) véia =[at, aV] va 0¢ b =[b*, bY], khi d6
phép toan g-chia dinh dinh nghia nhu sau:

min {a* — b, a¥

a—,b =
9 max {a’ — b%, aV

a iy b = c khivachikhia=bc hoach = ac™.
2.3. Pac trung cia phép toan g-chia

Ménh dé 4 (dic trung phép toan gH-sai phan) Cho cac
khoang tly y ab€J(R) trong d6 a=
[al, aV] va b =[bt, bY]. Khi @0, véi khoing c €
J(R)taco a—gyb = c khivachikhia = b+ c hoich =
a+ (—1)c.

Chirng minh: Dt c = [c¢, ¢Y]. Theo dinh nghia 2, ta
c6 a—gb = ¢ tuong duong véi h¢ sau ding:

ct = min {a’ — b, aV —bY}
cV = max {at — bt, aV —bYY

Néu ck =ar —bL, thic! =aV —bY. Do @6, a =
bt + ¢t va a¥ = bY + cY. Theodinhnghial, a=h +
c.

Néu trai lai, ta ¢6 cV = a* — bl va ¢t =a’ —bY. Do
ds, bt =al —cV va bY =aV — L. Theo (2) va dinh
nghial, b=a+ (—1)c. ©

binh ly 5 (dac trung phép toan g-chia) Cho céac
khoang a = [al, aV], b = [b%, bY] € J(R) trong do
aV > al > 0> bY > bt Khi d6 véi khoang c € J(R)
thoaman a i; b = c taco:

) Néu atbt > aVbV,thi a =b[%, 4]

aL aU
bV’ bL]

-1
(i) Néu atbt <a’b?thi b=al;

Chitng minh:

Dit c: = [cE, ¢Y] vatheo dinh nghia 1, ta c6
U alct,aVcY},

atcV,aVct,avc¥}

min {a’ct, alc
ac =

max {alct,

be = min {b:ct, bLcY,bUct,bYcY},
| max{bict, bteY,bUck,bUclV}|
L

U
(i) Giasic= [“— o

TTog| vaatbt = aUbV. Khi do:

U
plcl = bLa_ =qaV
pL ’
L
pUcl = bua_ = ak
pU !
L
aU > bLCU — bL aL’

74

Loyt pu® o
a - <b"c*=b ﬁSa )
Do do:
min {btct, bLcY,bUct,bYcV} = al,
max {btct, btcY,bYct,bYcY} = aY.
Vay a b[bL'bU]
L U7l
(ii) Patc = [ck, Y] = [Z—U,Z—L] .Tacotr (3):
-1
al aV bt bY
pU’bL| T |aU’al|
Do do:
bt pY
c=[ct Y= [—U,—L :
al’ a
Gia st albt < aUbY. Taco
bL
bY = atct = at — = bt
bU
atcl = aL =bY,
bL
aVcl = a? P = bt,
bt <aVcV =a < bV,
Do do:
min {alct, alcV, aVct,aVcV} = bl,
max {atct, atcY,aVct,aVcV} = bY.

-1

aL aU
O

Hé qua tryc tiéplab = a [bU' L
binh ly 6 (dac trung phép toan g-chia) Cho céc
khoang a = [a%, aU], b =[bt, bY] €J(R) trong do
aV > at >0, bV > bl > 0. Khi dé véi khoang ¢ € J(R)
thoamén a iy b = c taco:

; LpU Ul a?
(i)  Néu alb? < albl thi a b[bL,bU]
-1
(i) Néu kb’ > aVbhthi b=als;

aU aL

bU'bL]

Chitng minh:

H =5 o L U aL aU 9 ~

(i) Giasuc =[c", c"]= [ﬁ’b_u] thoa man
alb¥ < aUbt.

. al a
Taco: bLCL — bL L bU U _ bUbU aU’

aU > bLCU = bL N7l = aL

b ’
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al < bUct =pV— < al.
Suy ra
min {b-ct, blcY,bYct,bYcV} = al,
max {btct, btcY,bYct,bYcl} = aY.
Vay a b[

bL'bU]

v ,Lq~1

(ii) Pat c = [ct, V] = [Z—U,Z—L va gia sir thém ring
atbV > aYpE. Tu tinh chat (3) suyra

aV 17! bl pU L pl pU

[b_U'ﬁ] - [aL’aU] vac=|[c*, 7] = [ﬁ’a_"]'

L

. b bV
Taco: akct = aLE =bl, aVcV = aUa—U = hY,
bU
bY > alcl = aLa— > bL,
L
bV > aVcl = aV — > bL.
Do do:
min {atct, alcY,aVct,aVcV} = b,
max {alct, alcV,aVct,aVcV} = bY.

-1

U aL
Ap dung dinh nghia 3, b_a[bu’bL] . O

binh ly 7 (dac trung phép toan g-chia) Cho céac
khoang a = [al, aV], b = [b%, bY] € J(R) trong do
0>aV > al, 0> bY > bE. Khidé véi khoing ¢ € J(R)
thoaman a i; b = c taco:

() Néu aVbt < albV,thi a =b[%, %] 1
L Uuq—
(i) Néu aVb* 2 a'bV,thi b=a[, 4]
Chitng minh:
U L
() Giasuc = [ct, cV]=|%,%| aUb* < albV. Taco:
pU bL

chU=bL——a pYcl = bU —aU,aUZchL=
bb—UZa
al
L UU _ pUZ U
a*<b"c” =b bLSa.
Suy ra

min {b-ct, blcY,bYct,bYcV} = al,
max {btct, btcY,bUct,bYcY} =dV.

Vaya b[bU'bL]

L U s
(ii) bat ¢ = [ct, Y] = [%’Z_U] va gia su thém rang

aUb* > albV. Tir tinh chat (3) suyra

-1

L U bU bL . bU bL
] = oo Glvac=tet =5 5

aV’ al al’ qal
. bt pY
Taco: alcV = ab = =bt, aVct = aV = = bY,
a a

bU
bY > alct = aLa—U > bL,

bY > aVcV = gV — > bL.
P
Do do:

L.U ,U.L

min {a*ct, alcY,aVct,aVcV} = bt,

LU ,U_,.L

max {atct, atcV,aVct,alcV} = bY.

al a

U
bL'bU]
binh ly 8 (dac trung phép toan g-chia) Cho céc
khoang a = [a%, aU], b =[b*, bY] € J(R) trong do
bY > bt > 0> aV > ak. Khi @ véi khoang ¢ € J(R)
thoaman a i; b = c taco:

O

Ap dung dinh nghia3, b = a [

(i) Néu atbt <aVbV,thi a =b[%, %]
(i)

Chirng minh:

-1

Néu albt > a’bV,thi b=al% 0 “]
bL’bU

L U
i)Giasic=[ct, cV1=|%,%]a <a . Taco:
i G 2 L U iy LbL< UbU T

L
a
= ,bUCLZbU—U=aL

)

U
a
bLCU=bL L_aU

al
U L.L _
a>bc-bbU>

)

L < bU U _ buﬂ < U
at <bVc” =b" 7 <al.
Suy ra
min {btct, blcY,bVct,bYcV} = al,
max {btct, btcY,bYct,bYcY} = aY.
Vaya b[bU' bL]
U L™ .
(i) bat ¢ = [ct, Y] = [Z—L,Z—U] va gid st thém rang

albt > aVpY. Tu tinh chit (3) suyra

o a_L]‘l [ e = (et =2, 2
bL’ pU T lal’ qU - “ lal’ aUl
, pY pL
Taco: alct = al = =bY, aVcV = aV = = bt,
a a
bk
bY > alcV = aL = = b,
bU
bY > aVcl = aU—L > bL.
a
Do dé:
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L.U ,U_,L

min {a*ct, alcY,aVct,aVcY} = b,

L.U ,U_.L

max {alct, atcV,aVct,alcV} = bY.

-1
Ua

L
Ap dung dinh nghia 3, b—a[bL,bU] . O

Dinh ly 9 Cho cac khoang b = [b, bU] € J(R)va0 ¢
b. Khi do, ta co

big bl = [bLBY, LBV, b i, b7l =1,
1igb=b7" 1i3b'=h.
Chirng minh:
Tacoti (3): b~ = [bt, bU]"1 = [biuﬁ]
[bEbY, bLBY]. Taco
min {b~Yct, b YcY, b7 Lk, b7EcY),
max{bUL,bUUb bLU}_

min {—bLbU b—U bLbY, ﬁbLbU ﬁbLbU}

L U_ L U_ LpU
X b b 'bLb b 'bLb b }
= [mln{bl‘, bU}, max {bL, bU}] =b.

Mait khac, ta xét

bc—l — [bL, bU][bLbU, bLbU]—l
1 1
b%, b [bLbU'bLbU]

=
[m {b”’ bL} max{bll” blL}]
=

min {bt, bV}, max{bL, bU}]7?

bit ¢ = [cf, Y] =

b~lc =

max {—bLbU

=[pt, Y171 =p"1.
Ap dung dinh nghia 3 ta dugc
bi; b=t = [bLbY, bLbY].

Céc dang thirc tiép theo dugc suy ra tryc tiép tir dinh nghia
3 va hon nira,

1L.b=b=(p1H1
v&i moi khoang b khong chira 0.
Piéu nay két thiic ching minh. o

Vi du 1. Cho khoang dong b = [—3, —2] € J(R) va hién

nhién 0 & b. Khi d6 ap dung dinh nghia 3, ta nhan dugc
. 3 -3 -2 < -2 -3

b iy b bang [_—3, _—2] hodc [_— —]

2’ -3

Vaybi,b=1 Taco b~! = [_iz

_—f] hoach iy b1 =

2 3

76

He qua b i, b™? 'b=[i—]_b1

2’ -3
[,%] -3, —2]
2

khOang dong a = —b =
bang [ —] hodc [

:

Dinh Iy 10 Cho cac khoang dong bi chian a = [a*, aY],
b =[b:, bY] € J(R) Va0 & b. Khi do:

(i) (ab) ig b =a.

(i) it nhat mot trong cac dang thuc b(a i
. -1

a(a ig b)

(i) a:i; b={e} khi va chi khi b(a i b) =a va
. -1

a(ai, b) =

Churng minh:

(i) Theo dinh nghia3, (ab) i, b = a 1a hién nhién.

=Db.Tiép theo ta xét

. Tuong twy tacbaiya
]. Suy raAaaiga=1 Taco

w

‘=[ ] VIVay,agalbang[,—] hoic

1
2

wl»—-l

. . 11
]. Do d6, aiga t=1[6, 6], 1ija= [32]—

NIHl
wir| N

NV - 1
va 1 :g a 1 = |:?I
2

§]=[2, 3]=-b=a.

b) = a hoic
= b dang.

(i) Dat a iy b = c. Theo dinh nghia 3, ludn xdy raa =
bc hoic b = ac™t.

Néu xay ra dang thuc a = be, thi, theo (i) ta suy ra
aigh=(bc)igb=(ch)igh=c.

Do d6: b(a iy b) = bc = a. Néu xay ra dang thic b =
ac™!, hay tvong duong b = a(a i, b)_l.

Cha'y (iii) 12 két qua tAm thuong.

Piéu nay két thuc chimg minh. o

Vi du 2. Cho cac khodng dong dong a = [1, 4], b =
[—3, —2] € J(R) va hién nhién 0 & a,b. Khi doab =
[-12,—-2] va 4ap dung dinh nghia 3, ta nhan dugc
(ab) ig b= [:—2 __—132] =[1, 4] = a. Néu ta chon céac
khoang donga = [1, 4] va 0 ¢ b =[2,3] € J(R). Khi
d6 ab =[2,12] va ap dung dinh nghia 3 ta cé

(ab) iy b = [3 E] [1,4] =

Néu ta chon cac khoang déng déng a = [—4,-1], b =
[-3, —2] €J(R) va hién nhién 0 & a,b. Khi d6 ab =
[2,12] va &p dung dinh nghia 3, ta nhan duoc (ab) iy, b =
% &]=1-4-1=

-3’ -2

Néu ta chon cac khoang dong dénga = [-4,—1], b =
[2, 3] €J(R) va hién nhién 0 & a,b. Khi d6 ab =
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[—12,—2] va 4p dung dinh nghia 3, ta nhan dugc
. —12 -2
(ab) ‘g b= [T, 7] = [—4—,—1] = a.

Vi du 3. Cho cac khoang dong déng a = [2, 9], b =
[-3, —2] €J(R) va hién nhién 0 ¢ a,b. Khi do
ai; b=[-3,-1] va theo dinh nghia 3, ta duogc

b(aig b)=[-3, —2][-3,-1] =
(aigb) ' = [—1,—%]. Suy ra

a(agb) 29][1——] [9——]¢b
Néu ta chon céc khoang dong déng a =[2, 9], b =
[2, 3] €J(R) va hién nhién 0 & a,b. Khi déai; b=
[1,3] va theo dinh nghia 3, ta dugc b(a igb) =12,

-1 )
S

[2, 9] = a. Mat khac

3][1,31 =[2, 9] =a. Mt khac (ai,
Suy ra
N1 1.1 72
a(aiyzb)  =12,9] [3,1] = [3,9] + b.
Néu ta chon cac khoang déng donga =[-9,-2], b =
[-3,—2] €J(R) va hién nhién 0¢a,b. Khi do

a iz b = [1,3] va theo dinh nghia 3, ta duoc b(a i b) =
[=3,—2][1,3] = [-9,-2] = a. Mat khic (ai, b) =
E 1]. Suy ra

a(ai, b) ' =[-9,-2] E 1] — [—3,—%] +b.

3. Ap dung trong xiy dung mé hinh toan hoc ciia
mot nha may san xuat

Pé giam chi phi san xuit dén mirc thip nhét c6 thé
trong nganh cong nghiép ché tao thép hién nay, céc nha
san xuét st dung ky thuét pha tron thep nham giup ho t01
vu héa thanh phan thép dé dap tmg cac yéu cau hiéu suit

chinh x4c cta nhidu nganh céng nghiép, bao gdm 6 t6, xay
dung, hang khong vii try, van tai, y t€ va cham sdc stic
khée, do ndi that va do trang tri nha ctra, cung nhiéu nganh
khéac.

Trong tiéu myc nay, chiing t6i xay dung md hinh toan
hoc cho bai toan pha tron thép duoc xem nhu mét bai toan
quy hoach phén sé gia tri khoang véi cc rang budc bt
dang thirc. Chiing t6i gia thiét ring mot loai thép c6 chit
luong cu thé nang 907kg dugc tao ra béng cach pha tron
11 loai thép co ban khac nhau. Thép pha tron dugc lam tir
thép co ban phai dap img mot sb yéu cau vé chét luong.
Vi du, thanh phan cacbon phai dat it nhat 3% va 3,5%
tuong ung ¢ gidi han dudi va gidgi han trén cta thép pha
tron. Vi tong trong luong hdn hop 1a 907kg, thanh phan
cacbon dugc dua ra la 3% cua 907kg va 3,5% cuia 907Kg.
Céc yéu cau vé chat lugng cua thép hdn hop dugc liét ké
trong Bang 1:

Bang 1. Yéu ciu chit lwong ciia thép pha trén

Th?nh mlnq]L mquU qj a5
phan | g5 % (kg) | (k)
Carbon 3.00 3.50 27 32
Chrome | 0.30 0.45 3 4
Mangan | 1.35 1.65 12 15
Silicon 2.70 3.00 24 27

Trong bai toan nay, muoi mét loai theép co ban riéng
biét dugc str dung dé san Xuadt thép hon hop. Cac loai thép
co ban (uj)) va pham vi phan tram cta cac thanh phan
Carbon [qf;, g4 ] Crom [qh, 93], Mangan [qfs, q5] va
Silicon [qiL4, qﬂ] duoc liét ké trong Bang 2:

Bang 2. Yéu ciu chét lwgng ciia thép co ban

(@i Carbon Crom Mangan Silicon

(ui) ah ah b ai ass ai At i

Pig Iron 1 0.016 | 0.020 | 0.000 | 0.000 | 0.002 | 0.006 | 0.008 | 0.012
Pig Iron 2 0.000 | 0.000 | 0.043 | 0.048 | 0.020 | 0.025 | 0.066 | 0.070
Ferro Silicon 1 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.202 | 0.206
Ferro Silicon 2 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.188 | 0.193
Alloy 1 0.000 | 0.000 | 0.000 | 0.000 | 0.270 | 0.274 | 0.079 | 0.084
Alloy 2 0.000 | 0.000 | 0.088 | 0.093 | 0.039 | 0.043 | 0.134 | 0.138
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(i) Carbon Crom Mangan Silicon
Alloy 3 0.000 | 0.000 | 0.034 | 0.039 | 0.147 | 0.152 | 0.111 | 0.117
Carbide 0.066 | 0.070 | 0.000 | 0.000 | 0.000 | 0.000 | 0.134 | 0.138
Steel 1 0.159 | 0.204 | 0.000 | 0.000 | 0.181 | 0.204 | 0.000 | 0.000
Steel 2 0.000 | 0.001 | 0.000 | 0.000 | 0.001 | 0.002 | 0.000 | 0.000
Steel 3 0.000 | 0.001 | 0.000 | 0.000 | 0.001 | 0.002 | 0.000 | 0.000

Vi chi phi phu thudc vao diéu kién thi truong va nha cung
g, ching toi da 14y chi phi cua thép co ban lam mot
khoang. Chi phi cho mdi kg thép co ban (VND) va tinh
kha dung ciia timg loai thép co ban dugc cung cap trong
Bang 3:

Bang 3. Chi phi va von c6 sin ciia thép co ban

Thép  co | ¢t (VNDP) | ¢! (VND) | Voncésin
ban (a)
Piglron1 | 1250 1750 68 kg
Piglron2 | 3075 3475 317 kg
gﬁ:::%n , | 3000 3250 54 kg
e | 2800 3300 80 kg
Alloyl | 4750 5250 36 kg
Alloy 2 6250 6750 14 kg
Alloy3 | 5700 6200 113 kg
Carbide | 3750 4250 816 kg
Steel 1 900 1300 82 kg
Steel 2 750 1250 272 kg
Steel 3 725 1225 104 kg

Téng chi phi cua thép pha tron duoc dua ra nhu sau:

11 ocu; = [1250u;  +  3075uy + -+ + 750U +
725u11, 175u1+3475u2 + b + 1250“.10 + 1225u11]

Yéu ciu vé chit lugng cacbon dbi véi thép co ban:
11 giu; = [0.016u, +0.066 ug + 0.159u,,
0.02u,+0.07ug + 0.204uq + 0.001u;y + 0.001u44]
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Yéu cau vé chat lugng Crom do6i véi thép co bén:

Y giau; = [0.043u, +0.088
0.048u,+0.093ug + 0.039u,]

ug + 0.034u,,

Yéu cau vé chat lugng Mangan doi voi thép co ban:

Y1 qisu; = [0.002u; + 0.02u, +0.270us +0.039ug +
0.147u; + 0.181ug + 0.001u44 +

0.002u44, 0.006u,; + 0.025u, + 0.274us + 0.043 ug +
0.152u; + 0.204uqg + 0.001uyg + 0.002u44]

Yéu cau vé chat lugng Silicon d6i véi thép co béan:

Y11 qiau; = [0.008u; + 0.066u, +0.202  usz+
0.188u, + 0.079us + 0.134ug + 0.111u; + 0.134ug,
0.012u4 + 0.07 u, +0.206 usz + 0.193u, + 0.084ug +
0.138ug + 0.117u; + 0.138ug]

Yéu cau vé chat lugng Cacbon, Crom, Mangan va Silicon
trong thép co ban dugc dua ra bdi bi€u thic:

Y Y7o qijug = [0.026u; + 0.129u, + 0.202u3 +
0.188u, + 0.349us +0.261 ug + 0.292u, + 0.2ug +
0.34uq + 0.001u,0 + 0.001uy4, 0.038u; + 0.143u, +
0.206u; + 0.193u, + 0.358us +0.274u + 0.308u, +
0.208ug + 0.408ug + 0.003u;o + 0.003u,4]

Mo hinh toan hoc clia bai toan san xuét thép dugc xay
dung dudi dang:

min(zil=11 Ciui) Sg (211=11 Z;l:zl qijui)::M

thoa man hé rang budc sau:

11 11
[qf - z qfui,qf — z qi‘}ui] <.y [0,0],
i=1 i=1
Jj=1234%
Y11 u; = 907;
0<w <a;,i=123,..,1011
Dé ¥ riang M:=(212; ciw;) i (Zi1=11 Z}Ll ql-jul-) va khong
5 11 L. 1 .U,
khé dé suy ra M=[ Tisoiui | Zisi i ]

11 4 L, .’ vil yv4 v |
Zi:lzjzlqijul Zizlzjzlqijul
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Tir day ta c6 md hinh toan hoc cua bai toan san xuit thép
gia tri khoang nhu sau:

min[ 1111C Ui — ,BL(u) 12] lquuu ]
— BY @) XiZ1 Xj=1 qijus

thoa man hé rang budc sau:

11 11

27 — Z CIlLlul i 32— Z qil{ul] SLU [010]1
i=1 i=1

3- Z qLZul ) 4 - Z Chzul] SLU 0 0]

12 - Z abur, 15 - Z alw:| <.y [0,0]

L U

24 — z qisU;, 27 — z qisU; SLU [0,0],

i=1 i=1

2u; =907, 0<u; <68, 0<wu,<317,
0<uz;<5%; 0<u,<80; 0<ug<36
0<ug<14; 0<u, <113; 0 <ug <816;
0<ug<82; 0<u<272; 0<uy; <104
Chu y rang trong mo hinh nay ta chon
1 = (0,85.71,120,80,170,0,0,1364.29,180, 0, 0)

va do do:
- Yt clLuL lellcuul
U
'B( )= [2111121 1quul Z111112] 14 3 i
p(i) =[0.1644,0.1786].
Nhdn xét: Tinh dén thoi diém hién tai bai toan quy hoach
toan hoc nhén gia tri khoang dugc thiét 1ap trén van chua
c6 phuong phap giai cu thé va di€u kién t61 uu cho nghiém
cling chua dugc thiét 1ap. Van dé nay s€ dugc nhdém chung
toi ti€p tuc nghién clru trong thoi gian toi.

4. Két luan

, hay la

Trong bai bao chiing t6i da thiét 1ap dugc mét s6 dic
trung cta phép toan g-chia bao gom dic trung phép toan
gH-sai phan cung v4i mot vai vi du minh hoa cho két qua
dat dwoc. Két qua nay duoc ap dung trong nghién ctru Xay
dung mé hinh toan hoc cho bai toan san xuét thép co rang
budc bat dang thirc trong d6 ham muc tiéu nhan gia tri
khoang. Céc két qua dat dugc cta bai bao nghién ctru 14
moi va chua timg thao luan trude day.

Loi cam on: Nghién ctu khoa hoc cia nhom sinh

vién 16p 23ST2 hién tai duoc tai trg boi Truong Pai hoc
Su Pham - Pai hoc Pa Nang.
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