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Abstract

By using price and satisfactions of student we make a double objective integer linear program-
ming model. At the last we add a fuzzy evaluation system to the model. This menu optimization
model can solve nutritional intake problem and the problem of the waste of leftovers.
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1. 5]

A PR BURHL], AT TR OB B A IR R AR 2 U D, G HRRA TR RS DR A
SR, B BATRZ B R A, PE DL (R ST ORI O B S AT B s s e i . %,
AV TR R, 28, AR IR TUCER ARG, itk VBRSO, BRI XLRR Y,
AT TR T B BB B SR BT A A i e B i 2 /b, XA SRR SE R M
ARG, SRR T B SRR AT M A, TR EAT AR B L AR
SV IS B HEAT VAR e 22 HL, BATR A 1 0T A 0] S SRR P i BE (R A AT DA It (R B ), PR
T, HEATER AR E FRTRIELE, KR BN T ae s> M R n R, JFCL
% fo IR AT 5 B Ao i OO AR SR BOR R, BN B R R M M AT R SR I T . i E
A2 RZ A AR AR A L, HE— Dl e A et e & R B AE pr sk i E FR n R HIMAE A E Xz, of
FOH IR A I ) 2 AN IR TT 58, Sia BM TS EEEIRITR, ST M GE 122 BRI .
2. e AR

I B 5 AR N SIS IR S UL AR b i 25 /D AR AR LAAE 250 D€ 1, DR A G HE I
M Z T TR, ERIRPIEREYNIR BB A EFRA R, IR EC s sk, il
Hep @O RIMA SRS B AR U, W EEPHETE IR DRI, LR ZHAZHYE, A
TR A A D0 T2 AN AT B DAL VTR K, [ B v iz B A S R VR 9, 1 o 38 el A O N
fem e, RTRMADATEAR, FATE 7ETXHEREEIRIE “fusen” s,

3. BRI

W EVIEA, AR E RN TAEN RECER S —Fir & HLE], K2 N REEK v e
PR LA R SE i /b, DRI S ot I — S o) i, T 5 S IR DS PR U R ], ek AT
GV . AMRPOX —HEE, BATR eI RE, D= NTIRE O8], @ SEi sy, &3
PEEI, AETEIZE TR BT AR BE 3 2 T30 1 R . MRESRAF H W Frfs s 7%, [ IE e ey . [
AR Z [F 2 RN B RS IR ANEE . MRS R e AL & 5L, I8 I AT AT DA e 7 T —
C 15PN RS IS N wedii b - PN O I E2 75D 5= s 0] Y NS

JEI A B TR, e TURE IR R E S [2] . FRATT B ST LL— AN o], KW LR,
AT LA E )\ R AR, PR . FRATIE I 5 B RR 7 v 50T LAAS H BRI I LR
BRILRBENZ D DM AR W 2 i m N H bRk 3, B s Rl G A&
SRS i, KB AT

SRIGEEST AN S TR LR RBOHE R “E 1 BR” o HEORHHE 100 g &5 [ iR A5 R
TCRM MG R BEL: MKW, AEERLE, FHIEERS MR 12 /AN, ARG 055
Fror Wi H B4 kg BESE ARSI TENE. Wt TATPCRE 78X E R R /508
FIUER R E X SUFE R IR RAL M S &) RAN—FFIEI R E iR , RIAT 753 f A
f#3].
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Figure 1. Dishes hierarchy diagram
E 1. FEmBEREHEE

JE I i 25 R AR R SRV ANA IR SRR ATV L BRI BT 15 B R A T R SR R TR (G
RIS K

Y& R EIMMA SN T e KB S8 0 EM MR, BoE L. LRI 5 1 e
P e & AR 7S TR R B

TEERM, FF-AT BB T N AR P25 )8 SR BT AN 2 DL B B AT B AT o e, 1R
N5 SR FE BB E 2 AF -

DA R 27 A ) VR (Gl = ) M TE R 2 R 0 N B SR FR 2, B B M RO B, 7R 2 L E
VI RO D0 N AT SR A, I BT, MR G T, B IS 2 PO S SE R AR A R T
4. IRERRERE

1) BEFAE—RIZZ00R RAT 4 4032 HESE R — & D0, KRR A 400 g:

2) BEARBIE O A BRENBUREEN, BN as

3) ik E H A B AR E, fERPTHIEMEE, BCOA b;

4) BEAE FAFEE AR, 837 FORIET &b 5K IR BN fE 9% ol (K 150«

5) RGN E FRFEN BN — R & 7= 1 30%.

5. HEMENSHK
5.1. HARESL

PA—NTWRCE DA, AgiEE RN E DA n Fiseh, Ld, FTHRNEE SR &2 100 g, W5
A PR R ) 2% A R T AR N A (TR B 4% 65 kg 7% 1&) 135 — R RN (B ), (IR D), (Eaerdy), (4
AEFK bL), (HEERb2), (19), (B), (BRREE, WF “ER1PR” o HIRERECY RSN R &
S B MRS B ORI R, e N — R =i, Hrh e [ — N E 4T 2 s, AP
AN H bR AR Y B R [4]

ENEETE

minz, =a,0,y; +8,0,Y, +---+2,0,Y, @)

Maxz, =a, 0y, + &P, Y, +-+8, Py Y, )
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Table 1. Daily human nutrition table
# 1. ANrBHREEFRIRE

NEEHETH 100 g KRBT &

Ed=150) 75 2.6
JiEmilg 50 0.3

it £ 7 4klg 30 0.2

Y1 2 bl/mg 1.35 0.02

442 b2/mg 13 0.03
#5/mg 800 7

#/mg 175 2.2

4 mg 155 1.36

PS: Men and women have different demand for iron and vitamin B1, B2, and take the average ¥:: k. 443 bl. b2 T &A% 5F, X R
LI

75x0.7-2.6x4 <4mx,
50x0.7-0.3x4 < 4mx,
30x0.7-0.2x4 < 4mx,
1.35x0.7-0.02x 4 < 4mx,
1.3x0.7-0.03x4 < 4mx,
800x0.7 -7 x4 < 4mx,
17.5x0.7-2.2x4 < 4mx,
15.5x0.7-1.36x4 < 4mx,

m=ay +ay,+-+a,y,

Y SR b B A

m AT SR )

a, J9dh y, B %

p, Ny, HIE

a, H—RIHTESE R y, M, Hrlva, =0,1,2

5.2. HREHMRK

FESR Y EIRAEAR (LA -, RATTE RS B H R AL LR, JF A BERE B B S S O e A OB R,
TORAE 4.1 R LA B, RATSESERIEIGE S h RIS (B S ST, B2 I 3K SR,
B RS i G SR PR A s O ) ST A ) o R RS A T AR M IR A L, AT DA SR
WSS i i R IR . B KRR SR A, AR B TR S AR T R AN A
N 21:57, MR H AR AR 5 7%

21
max h = —7—8(a1q1y1 +a,0,Y, +-+2,0,Y,)

57
+%(a1p1y1+a2p2y2 +eta Py, )
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75%x0.7-2.6x4<4mx,
50%0.7-0.3x4 < 4mx,
30x0.7-0.2x4 < 4mx,
1.35x0.7-0.02x 4 < 4mx,
1.3x0.7-0.03x4 <4mx,
800x0.7-7x4 <4mx,
17.5x0.7-2.2x4 < 4mx,
15.5x0.7-1.36 x4 < 4mx,

m=ay +ay,+---+a,y,
RAF R NI ARE TR RGO T B K 3 i KK fh 21 &

6. HREHIRARE

6.1 HORREFRTETH

AT N A 22 B R TR ERAE A WA R T E O A R GESER M, % 3. RIS
PrrE R n R TH R 5 2dn “ 18 1 R ” R 1H[5]:

PRSI : BB = 3:2, EPRRZEZRIEN = 3:2

JEXSHI: XS =1, HIR9PY =1

PHLLATID L RSECPHAM = 11, EIE&EJRE =11

B E: A% =12, EIE. R =12

WakGE: 5 =1, g =1

TEMA: A =1, ™A =1

T EHRE: EEHEE =11, EIARZEEER =11

KA SEAEE =52, RIS JEA =5:2

<32 R F EREERRNE TR TR U EAAR A AR

6.2 WORMKMEAETH

un “3 3 foR”

# x, = [16.7 6.6 6.42 9.075 2.5 15 7.55 4.822]

X, = [35.4 5.65 14.92 7.392 0.2 1.5 18.6 10.801]

%3 = [0 0.350.72 0.3960 2.1 0 0.6 0.639]

X, = [0.07 0.165 0.142 0.2409 0.05 0.01 0.155 0.0851]

x5 = [0.07 0.165 0.082 0.2211 0.17 0.07 0.095 0.0748]

Xg = [37 231.5 25.8 305.91 29 6 22.5 26.59]

X7 = [1.71.251.48 1.98 1.5 4.1 1.5 0.89]

Xg = [1.1 0.54 0.962 0.7425 0.54 1.17 1.145 1.0305]

RN 5.2 XUH AR PERLKI 5 72 B 2o PE BRI I 20 R 464, SR A3 H AR BB KB 3 T a I EUE

a:a,:8,:8,:8;:85:8,:8;,=0:1:0:0:2:0:0:1

R L S i AL B N P LTS BRI SRS R 25—y, 2R ELZF AR
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Table 2. All kinds of nutrient elements in 100 g material

F=2 FR10gBMAESELERTE

4 R A FETA| L5 A G
HAM/g 18.1 13.2 16.6 16.7 15 25
fefilg 13.4 37 5.2 35.4 15 0.2
it & 47 4lg 0 0 0 0 0 21
4t 2 bl/mg 0.03 0.22 0.04 0.07 0.01 0.05
44 % b2/mg 0.11 0.16 0.11 0.07 0.07 0.17
5/mg 8 6 38 37 6 29
#kimg 3.2 1.6 0.8 1.7 41 15
£ mg 3.67 2.06 0.87 11 1.17 0.54
RZEHE ES 2 JRAR K FHEH A
EHAg 1.9 1.9 1.4 0.4 8.1 12.8
fgilg 0.2 0.3 0.1 0.2 37 11.1
i & 47 4Elg 1.2 2.3 0.9 0.7 04 0
#E7: 2 bl/mg 0.09 0.06 0.03 0.01 0.03 0.32
4t/ 2 b2/mg 0.03 0.16 0.04 0.01 0.03 0.32
/mg 39 5 35 19 164 444
#kImg 1.4 1 0.6 0.2 1.9 2.3
£ mg 0.23 0.61 0.61 0.07 1.11 1.01

Table 3. All kinds of nutrient elements in the menu of window A

F3 HOANKRFIERXERTE
FEXSH  PHALRIRGE BUOIA BN LREIF A TEHE REDA

HAF/g 16.7 6.6 6.42 9.075 25 15 755 4822
Relilg 35.4 5.65 14.92 7.392 0.2 15 18.6 10.801
il & 41 49 0 0.35 0.72 0.3960 2.1 0 0.6 0.639
Y 2 bl/mg 0.07 0.165 0.142 0.2409 0.05 0.01 0.155 0.0851
Y2k % b2/mg 0.07 0.165 0.082 0.2211 0.17 0.07 0.095 0.0748
f5/mg 37 2315 25.8 305.91 29 6 225 26.59
#k/mg 1.7 1.25 1.48 1.98 15 41 15 0.89
Fmg 1.1 0.54 0.962 0.7425 0.54 1.17 1.145 1.0305

6.3. WORASEHEHE

FEORIE B 5 B L2 i 5 FEAVR IR 0L T, BATRHZ & D dh S HCR AT, (/% )
St SN BEN R R T T R K ol — B ) S B S ATAS AN T DR R B A AR AR R
HUS— A FUE BT 270, #RZ AT AT, %A T AR 540 438, RAE 6.2 WE ARRAE
TEAAE] RIS MG, 35N RBATH Z e I e i S i st i, n b “4 4 pros” A
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“35 FR” R DI T SR IS S RSP S5 S i D ST A ASORN A E R AR i R 2 S ) B SR AR B

YEXS NI S i ) SR A5 2.9

BAERGE IS I S 3.4

AP S H . 5.1

G HEE I S SR 3.1

VO LLAGAS B IS ) S A 5. 2.76

SKAEKD PR i M S 8 3.67

SR ISE A S R EL. 3.72

OB DA ()5 it g S 35 3.20

T CA S A0 52 it~ 350 W ST 3 5 AR e AR S P X Sk 4 8 = 3.24:3.56, RIJEXSHN: VELLMIAGEL: Al
Wb A B o G A M L SO HE S AE P N = 3.56:3.24:3.56:3.56:6.48:3.56:3.56:3.24 =
89:81:89:89:162:89:89:81

FATIE X B 5 AR N G SR VA5 A0 A3 432 i R B 229 100 g AT 38 1 4 T8 S AR 7 809

JEXSH91(6.250 kg)

PH 2T AT X £ (5.688 kg)

UL A1 (6.250 kg)

A ek 5(6.250 kg)

435 %£(11.376 kg)

¥ M9 (6.250 kg)

+ 5 JdiHE (6.250 kg)

SEACK A1 (5.688 kg)
7. IRBIROKETE 51T
7.1 BIUEMEETNER

1) HZHHE BRSSP R R U ={U,U,}, HPh U R i, U, #or
S i () RRE

2) BIFMRN RIVEREE V

3) XTSRRI, V={&H, —&, A&}

4) XTSRRI EE VY, V= iR, & R

MR — R m 25, FRATRT DR BSE A PP TE B, 8 R i &R A, AT LA 3
Table 4. The price of the dishes in window A (Unit: Yuan)
F 4. BOABRSERMNSERR: T

FEXS [LEAR LR WU A Bl & SEHF A T EHE AR A
6 2 7 3 1.6 6 7 2.4

Table 5. The satisfaction of the dishes in window A (Range: 1~10)
5 BOANERNBEECEE: 1~10)

KRS FEEAR PR AR P Bk & BREF A LR A
6.18 5.77 6.96 5.72 5.68 7.14 6.84 5.9
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SKC it T T PEE PP 0 L s LT, 0 AR R B S SRR AR R, AR 9], X I SR e L 1)
MR E AT E SO & B M 80— R AR 52 S S S B b, At o) DA
s TSR X IV PR SR S SRR SR it 4% S B U (R T B

BETTAAE 2N PPO AR FOBLE W, 2 IR0 i 6 T8 A 7T A SRR, 8

R
I BCE REGEE W 5 SR8 AR R (RO AL 4G BIBORTE R 4 S
W =(m,),, R=(r),.,
7.2. NAREEFGEELRBIER

FEMHE S R AN, 8 2l % S VA i AR SR Kl N SRR A 4 S O PP X R AT T 2
WIEGHT a5 R, AR5 rT UARIE s a 2ok s, B

1(i=j)
n=i 2 .
: 1—ckZ|xik —Xgls (i# J)
1X HLHY ¢ = 1/1000
7.3. BRERBIHE
P& fE G BER A A . IS E, ZAed, SEF, LN IR TR RS
RN RS MR HL) O 1000101 P DA SE R SIS 540 = 270 T . L RIAAR RS HE AT 45 2RI
T R FEAE B AR SRS A 5 DAY T DA e SR SRl X 3 S N A (G IPE I At 2, irbh—
L), BRI, ARUCRHERTFS2IA,
FIH]
1(i=j)
! 1—ckZ|xik —Xgls (i# J)
15 31 5 JF S v Y S

R, =

1 0576 0.768
0576 1 0672

MHETE A ER IR : M, B E, S9%, PN, el meis
RIS 81 + 89 + 162 + 81 = 413 38, BLRIN, MKIKISHESS B AN H H AN [F) 3 R FE R 2, 1921,
FIF 7.1.5 SRS 1) 5 1 77 V2R H SR A B

- 1 0648 0.769}
0648 1 0.769

7.4, T RRE

BERIPERIZE (W DM A S B AORCEE R 48, R 3l IH PSRt 1 S L )
YU iR s R RSB DI
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[2157] 1 0576 0768
17|78'78]/0576 1 0672

HSEE BRI P I
_[21 57}{ 1 0648 0.769

}:[0.6902 0.8858 0.6978]

, = === :[0.7428 0.9052 0.7690]
78 7810648 1  0.769

P 5 RS SR I S D R N T S AN IS S JE T4 2 2, BDZREVTF N — K, B TR EE, K
AR T A F SR EAR AR5, BATLRE1G 0 — D Ha

WER 118088, HH280 N6, HHIBIHN4L

M H3EE 25 47559 . 0.6902 x 8 + 0.8858 x 6 + 0.6978 x 4 = 13.6276

MIEr S 2247550 . 0.7428 x 8 +0.9052 x 6 + 0.7690 x 4 = 14.4496

HURIME DU IS0 L 5K 1SR BT st

8. HEMNASHE

A ZAE A, B EUAE A e, R R BT S i AL U RS, B U s SiE it R e S A 7Y
2 12 PR EM SRR, FRRESER S BM IR S, (PU LS &, LR LLBIDu RS S PR LA =
1:1, WIHL/RN[000000000 050 05K IR AMISEMIULLANIS 5 0.5, HARFSEAMBEN 0)
B %3 b IR FRomE N B AL i SR TR RAOT R, 13314 100 g sl R ER AR AR LAl T
ARG E. BRPrARMIVESR TR ER, BHANER 4.2 PRI ERIRIEMA S, ZEE
Xf H T S BEAT P A AN AE s R AR SR AT O, S RIERESE R R R G, RIS A
THERE 7 S5 R E SR i O S S5 2 T Bt e DAL it 2L 5 RO ST AT 0 82 B3R = A DIESRE i 40 9 S 46T
P25, 8 I 2 1] B BUAE e AR e i M S AR, PR R LS (AR LR, 8 5 T LR Bl
Hih % HRHNE SR, RESENZ T S SRR .

AEER

W AR A BOE QIR R T ¢ — 2R BTl LA U7 1 B AR IR R RS AT B iR
(SDYY15129), LIRS FIMAR FREIIRTIUE “Ai /R RSN 1)U 5 ARBO07 My wiF 78 A2 ERAR A
RERFERE” (SDYY17009),

SE Wk (References)

[11 A%k #HEFIMFMEE=/R) M1 L2 Tk H R4, 2016,

[2]1 ZEsh. M. e RL[M]. =/ = A Hit, 2010.

[81 ALk, JBAEK, RIE IREGEEN 75 RHRE[M]. it FHK I AL, 2008.
[41 =B, WEE, e BeBEEIR) [M]. &% 20E Whtt, 2017.

[6] =, &R, SPSS Siitardr KA [M]. dbai: iEHEK2E AL, 2014.
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P57
model:
ILingo SRARXNH bR 2 Jo4 M BRI,
Min=21/78*(x1*6+x2*2+x3*7+x4*3+x5*1.6+X6*6+X7*7+x8%*2.4)-57/78*(x1*6.18+x2*5.77+x3*6.96+x4
*5.72+x5*5.68+x6*7.14+x7*6.84+x8*5.9);
16.7*x1+6.6*x2+6.42*x3+9.075*x4+2.5*x5+15*x6+7.55*X7+4.822*x8>=(75*0.7-4*2.6)/4;
35.4*x1+5.65*x2+14.92*x3+7.392*x4+0.2*x5+1.5*x6+18.6*x7+10.801*x8>=(50*0.7-4*0.3)/4;
0.35*x2+0.72*x3+0.396*x4+2.1*x5+0.6*x7+0.639*x8>=(30*0.7-4*0.2)/4;
0.07*x1+0.165*x2+0.141*x3+0.2409*x4+0.05*x5+0.01*x6+0.155*x7+0.0851*x8>=(1.35*0.7-4*0.02)/4;
0.07*x1+0.165*x2+0.082*x3+0.2211*x4+0.17*x5+0.07*x6+0.095*x7+0.0748*x8>=(1.3*0.7-4*0.03)/4;
37*x1+231.5*x2+25.8*x3+305.91*X4+29*x5+6*X6+22.5*X7+26.59*x8>=(800*0.7-4*7)/4;
1.7*x1+1.25*x2+1.48*x3+1.98*x4+1.5*x5+4.1*x6+1.5*x7+0.89*x8>=(17.5*0.7-4*2.2)/4;
1.1*x1+0.54*x2+0.962*x3+0.7425*x4+0.54*x5+1.17*x6+1.145*x7+1.0305*x8>=(15.5*0.7-4*1.36)/4;
X1+X2+X3+X4+X5+X6+X7+x8=4;
@bnd(0,x1,2);
@bnd(0,x2,2);
@bnd(0, x3,2);
@bnd(0,x4,2);
@bnd(0,x5,2);
@bnd(0, x6,2);
@bnd(0,x7,2);
@bnd(0,x8,2);
@gin(x1);
@gin(x2);
@gin(x3);
@gin(x4);
@gin(x3);
@gin(x6);
@gin(x7);
@gin(x8);

NS ARE TR U R REOT FAR R

function B=fenlei(A);

A=input(TEHIASE SR EHE B % LLRERE R TR, NGRS B, oA Ry 0, AHIAL B,
N, YA, MR, B35, R, B MK, FEE, URE, BEMNINF

G=[18.1,13.2,16.6,16.7,15,2.5,1.9,1.9,1.4,0.4,8.1,12.8

13.4,37,5.2,35.4,1.5,0.2,0.2,0.3,0.1,0.2,3.7,11.1

0,0,0,0,0,2.1,1.2,2.3,0.9,0.7,0.4,0
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8,6,38,37,6,29,39,5,35,19,164,444
3.2,1.6,0.8,1.7,4.1,15,1.4,1,0.6,0.2,1.9,2.3
3.67,2.06,0.87,1.1,1.17,0.54,0.23,0.61,0.61,0.07,1.11,1.01
0.03,0.22,0.04,0.07,0.01,0.05,0.09,0.06,0.03,0.01,0.03,0.32
0.11,0.16,0.11,0.07,0.07,0.17,0.03,0.16,0.04,0.01,0.03,0.32];
M=zeros(8,12);
if any(abs(A)>0);
i=1;
while i<=12
if A(i)>0;
M(:,D)=G(,i);
else
M(;,i)=[00000000]
end
i=i+1;
end
else
i=1;
while i<=12
M(:,i)=[00000000];
i=i+1;
end
end
MYkt BT A i, ARNG, FREELF4E, 4E4% bl, 445 b2, 5, %k, &

) S A ST -

function D=goumaiqushishu(C,E);%

C=input("if ¥ \ 32 il = EY);

E=input(F i A\ S A& ); Yo i i S AN AR CAE MR N, filtn 3 B3R 2 3]
D=57/78*C-21/78*E
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