Ung dung céng nghé théng tin

AP DUNG CONG NGHE TIN HQOC TRONG CONG TAC GIANG DAY
MON TOAN KINH TE TAI TRUONG PAI HQC LAM NGHIEP

Vii Khic Bay
TS. Truong Pgi hoc Lam nghiép
TOM TAT

Lép trinh trén moi truong Viual Basic; dua vao cac thuat toan Bon hinh dé giai bai toan Quy hoach tuyén tinh
va thuat toan phan ph01 de tim cuc tiéu tong chi phi cua bai toan vén tai. Ap dung cong nghé thong tin, tac gia
da xay dyng dugc phan mém tinh toan cac dang tong quat nhit cta cac bai toan trén ding cho giang day mén
hoc Toan kinh té (truong Pai hoc Lam nghiép). Két xuat 10i giai dugc dién giai timg budc thyc hién véi phong
chir tiéng Viét va duoc két xut sang cac dang Word, Excel, PDF hodc may in mét cach thuan tién. Phdn mém
tinh toan trén rat thudn loi cho cac giang vién khi thuc hién cac vi duy, cac bai tap, ra dé thi vé noi dung Quy
hoach tuyén tinh va Bai toan van tai. Két qua nghién ctru niy rat ngan rat nhidu thoi gian chuan bi bai tap va
cac bai kiém tra, thi hét mon va dac biét thu hit dugc ngudi hoc.

Tir khoa: Bdi todn vin tii, quy hoach tuyén tinh, thudt todn don hinh, thudt todn phén phéi, todn kinh té

I. PAT VAN PE

Bai toan Quy hoach tuyén tinh (QHTT) di
dugc nghién ctru tir nhitng nam gitra thé ky 20,
n6 dugc ra doi tir nhimg bai toan thyc té trong
san xuat. Do 1a cac bai toan vé lap ké hoach
san xuat, bai toan vé phan cong lao dong, vé
chi phi van tai, vé ké hoach dau tu thuong mai
va san xudt,... Khi thiét 1ap mo6 hinh tinh toan,
ching déu din vé mét dang trong toan hoc :
Bai toan Quy hoach tuyén tinh va nguoi ta tim
kiém 101 giai cho bai toan nay. Khi dén nim
1952 Orden 13 ngudi da dé xuat ra phuong phap
dat 4n gia dé chuyén bai toan sang bai toan (M)
khi cac rang budc khong vé diu cua bai toan
khong du céc bién cb lap, lac nay 16i giai bai
toan Quy hoach tuyén tinh méi hoan chinh.

Bai toan van tai vé thuc chét cling la bai
todn Quy hoach tuyén tinh, nhung do tinh chat
dac bi¢t cua n6 nén nguoi ta tim 101 giai riéng
cho n6. V& thoi gian thi 10 giai bai toan vén tai
ra doi trude 101 gidi cua bai todn Quy hoach
tuyén tinh.

Trong chuong trinh hoc ciia moén hoc Toan
kinh té trong truong Pai hoc Lam nghiép, ndi
dung cua bai toan Quy hoach tuyén tinh va Bai
toan van tai chiém thoi luong 75%. Vi vay viée
st dung cac két qua cua tin hoc dé hd trg cho
qua trinh giang day mon hoc 1a diéu rat can
thiét. Sir dung chuong trinh tinh toan cac bai
toan dang quy hoach tuyén tinh s& dem lai hiéu
qua cho cong tac giang day trén 16p, rat ngin rat

nhiéu cong sirc chuan bi bai tap, bai kiém tra va
cong tac thi kiém tra cua sinh vién; chuong
trinh tinh dang nay rat phu hop cho phuong
thie dao tao theo hoc ché tin chi hién nay.

II. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap giai bai toan Quy hoach
tuyén tinh tong quat

Bai toan Quy hoach tuyén tinh tong quat 1a
bai toan duoc phat biéu:

Tim véc to X =(X;,X2, ...., Xy ) sao cho:
f(X)= z c,x, = Min(Max) (D)
i=1

Da,x; 2b,(<b;=b)(=123,...m) (2)
Jj=1

x;20 (=123,..n) 3)
x; < 0 (=n+1,n+2, n+3,...,n,) 4)
X, thyy véi n,<j<n ()

Trong d6 (1) duoc goi la ham muc tiéu, (2),
(3), (4) , (5) 1a cac rang budc cua cac 4n. Cac
rang budc (2) - rang budc khong vé diu, rang
bude (3), (4), (5) 1a cac rang budc vé dau.
Dua bai toan vé dang chinh tic rdi ap dung
phuong phép Pon hinh dé giai
2.2. Phwong phap gidi bai toan QHTT &
dang chinh tic
Bai toan QHTT ¢ dang chinh tic 1a bai toan
c6 dang:

138 TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 4 - 2013



Ung dung céng nghé théng tin

Tim vécto X =(x;, Xz, X3, ..., Xy) d€cho

f(X)= Y cx, => min ( Max)
j=1

J

n
Zaijxj = b,
j=1

x; 2 0 ;

(j=12,..,1n)

odaycacb; =2 0

V6i céc dinh nghia trén ta c6 thé thdy: Tur
bai toan QHTT dang bat ky ta ludn co thé
chuyén vé dang chinh tic :

- Néu c6 mot bién x, <0 thi dat t, = - xx
=> t, > 0 (khi d6 x, thi dugc thay bang — t;)

- Néu co mot bién x, tiy y thi dat x, =
Xkl - Xk2 vOi X1 > 0 vaxe =0

-Néu co b, < 0 thita doi dau 2 vé clia
rang budc ( khi d6 dau bat dang thirc bi doi)

- Néu vé trai < vé phai thi ta cong vao vé
trai mot bién phu (bién phu nay > 0) dé co
duogc rang budc dang thuc.

-Néu vé trai > véphai thita trir vao vé

trai mot bién phu ( bién phu nay > 0) dé co
duoc rang budc dang thirc.

Bai toan QHTT dang tong quat va dang
chinh tic twong mg déu cing c6 nghiém hoic
cung vO nghiém. Tur nghiém cda bai toan dang
chinh tic ta d& dang c6 duoc nghiém cua bai
toan QHTT téng quat, déng thoi khi d6 gia tri
cua hai ham muc tiéu 1a nhu nhau.

Tir nhan xét trén ta thdy chi can giai duoc
bai toan QHTT & dang chinh tic. Str dung &
day thuat toan don hinh dé giai. Thuc chét cua
phuong phap don hinh 13 tim duoc trén mdi
phuong trinh rang budc mot bién co lap ( la
bién chi xuit hién & mot phuong trinh véi hé¢
s6 bang 1 khi bai toan d3 ¢ dang chinh tic),
néu trén phuong trinh rang budc khong c6 bién
cd 1ap nao thi ta thém vao phuong trinh nay
mot bién gia va bai toan tré thanh bai toan M,
khi d6 ham muc tiéu c6 thém bién gia voi hé
s6 1a M (& day M 1a sé duong 16n tuy ¥).

So' do thudgt gidi bai todn Quy hoach tuyén tinh theo phwong phdp Pon hinh :

\ Bit diu
v

Nhép céc gia tri Cj, @ , b

¥

* Kiém tra dua vé chinh tic, ham muc tiéu -> min,
céc biz 0, tir dong dat an phu
* Kiém tra cac bién c6 lap trong cac phuong trinh
rang budc khéng vé dau == tw déng dat an gia

Y

Xeét cac Ay 0

Khéng Nghiém

¥

Xétcac cotxj voIA, > 0Vva Xj < 0 V7 §

| co | Vénghiem|

|

Tim MaxA; = A,

A0

(Dé x4c dinh cét quay : k)

»

. . b b
Tim 6§ =min—=—=—"
RS T

FY

Két thie

(Dé xac dinh hang quay : r)

!

b,

. . Ay Ry
Tinh a;=— v b=
o

£
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2.3. Phwong phap giai bai toan van tai
Bai toan van tai duoc phat biéu : Tim gia trj cc
phén tir clia ma tran X = (Xj) c0 m X nsao cho:
m n

i=1j=1
V01 cac rang budc :

m
dox; <T; 5 j=l+n
izl

n
i

trongdo T1;203 P 20

Pay 14 bai toan QHTT nhung do tinh chat
dac bi¢t ciia n6 nén nguoi ta da tim mot cach
giai khac hiéu qua hon: phuong phap phan phdi.

Trong thuat giai bai todn van tai c6 mat
thao tac: tim chu trinh trén tap 6 chon voi 6
gbc 14 6 c¢6 cude phi 4m nho nhat. Néu ddi voi

mdt bai toan c6 kich ¢& nho thi viéc nhin quan
sat va tim kiém chu trinh nay khong kho,
nhung néu bai toan co kich ¢& 16n thi viéc thuc
hién theo cach trén khong don gian. Vi vay
viéc dua ra dugc mot thuat toan ap dung trong
tin hoc dé c6 thé tim kiém chu trinh cua bai
toan van tai mot cach tong quat 1a mot thanh
cong dang ké.
Bai toan van tai dugc giai véi hai dang :

- Bai toan van tai dang cén bang thu - phat
- Bai toan vén tai & dang khoéng can bang thu — phat

Trong bai toan van tai di giai quyét tron ven
cac van dé lién quan :

+ Tim phuong 4n dau theo phwong phép :
wu tién cudc phi nho nhat

+ Quy khong 6 chon

+ Kiém tra tinh t6i wu ctia phuong an.

+ Tim kiém chu trinh

So' do thudt gidi phwong phdp phin phéi dp dung cho Bai todn vin tii

Bt dau

!

Lap bang, ghi cac Cj

¥

Tim phwong an dau

( bang pp wu tién cude phi nhé nhat)
¥

P Quy 0 6 chon

¥

Kiém tra 6 loai _

}

NéumoiCj = 0

- - i
p; CO p.an to1uu

Sai

b) Xac lap chu trinh V

¢) TimB= min x,,
T

a) Timé(rs): ¢, =mnc,
" Rl

d) Biéu chinh dé ¢6 phirong 4n méi

KEét thie

III. KET QUA NGHIEN CUU

3.1. Tinh toan va két qua giai bai toAn QHTT theo phwong phap don hinh
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55 QHTT E=H ECE <)
BAI TOAN QUY HOACH TUYEN TINH
( PHUONG PHAP DON HiNH)
Ngudi thue hién : Vi Khic Bay - BHLN - T.L 0912268900
D:iLep_trinh_MNghien_cuut GHT TinhPPDon_HinhiDataQHTT_4.txt
Soan 4 X1 X2 X3 X4 D&u>< = | V& phai
Sorang budc - [ 3 s El 2 ! i - p
Rang Budc 1 -8 (1] 1 -4 < 18
0K : &n - rang budc Rang Buéc 2 4 -4 2 2 = 10
Rang Buéc 3 -2 -5 3 -1 > 20
Boc =4 ligu BT tir Tep
Tinh
Thoat D3u clia Gac bign -
LE|
X1 x2 x3 X4
G chir: | 10 Dsuctadni(>,<) [> > = &
B0 rong Cot |W
fixy = =1 + 2.X2 - X3 === A
-x1 + 4.X2 -2.X3 < 8
=1 + X2 + 2:%3 = i}
2.X1 - X2 + 2.X%3 = 4

X1>0 ; X2>0 [ X3>0

Bua ve bai toan Chinh tic, Ham muc iéu => min, V& phai raing budc khéng vé dau > (=) 0, cac bién = (=) 0

F(x) = -X1 - 2.X2 + X3 ==> MIN
-x1 + 4.2 - 2X3 +¥4 = 5]

x1 + X2 + 2.X3 -X5 = 6

2.x1 -x2 + 2.X3 = 4

Dién giai tirng buéc

| | Hé sH | Bién | Ci-= | -1 | -2 | 1 | [i] | [¥] | [X] | (1] |
| Chii Thich |B.Ck}p| b lap | (P.an) | x1 | X2 | %3 | x4 | x5 | X6 | X7 |
| hg_1 [ [ =& | & [ 4 | & | = | T ] & ] & [ & |
| hg_2 | (] | x 0 | [] | 1 | 1 | 2 | [i] | -1 | 1 | o |
| - [ e T jas ey 8 ]
| R | | | | | | | | | | |
| M | | [ [ s o]+ o] ] o] |
| hg_# = 2).hg_bG + hg_1 | ] | x4 | 10 | 1 | 3 | ) | ] | 0 | 0 | |
| hg 5 =(-2)hg_G+ hg_2 | ] | X6 | Z | = | 2 | 0 | 0 | A | 1 | |
| hg B=hg 3. 1/2 | 1 | x 3 | 2 | 1 | -2 | 1 | o | 1] | o | |
| : — 1 1 T T T T T T T
| M | | ERESEINRENENENEN |
| hg_7 =(-31.hg_8 + hg_4 | ] | x4 | 7 |[5-‘21| [i] | [7] | 1 | 32 | | |
| ho 8=hg 5. 1/2 [ 2 [x2 [ 1 [ W2 ] ¥ [ 0 [ 0 | Wz | |
[PeS=(2heB¥ha® | 1 | x3 | @2 | ¥& | O | 1 | 0 [-V% | | |
| R I N N S N I O . O
| | | | | | | | | | | |
| hg 10=ha 7. 25 | -1 | X | 14.'5| 1 | 0 | 0 | 215 | 5 | | |
|hg_11=-.f 1-'23.hg_10+hg_3| L | X2 | 12:5| ] | 1 | ] | 6 | Al | | |
|hg_12 =r_-3-'41.hg_10+hg_9| 1 | 3 | 25 | ] | 0 | 1 |-3."1D|-T-'1D| | |
| R | | | -36/ 5 | 0 | 0 | 0 |-11.-'143| 9/ 10 | | |

| ] |

Két qua tinh : ,
Nghiém bai todn chinh tac: X = (14/5, 12/5, 2/5, 0, 0)
Nghiém bai toan: X + (14/5, 12/5, 2/5) véi fMax = 36/5
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3.2. Tinh toan va két qua giai bai toin van tai (theo phwong phap phén phdi)

O Fom Vantal

- - 2
BAI TOAN VAN TAI
(Copy Right Vu Khac Bay - T.L 0912268900 )
SénoiPhat  [T3 THU | ()
OK ;
S8 noi Thu |—',i“_
Mé 54 B J
Ghi 54 Iy
Tink |
KBt thic

Dién gidi tieng budc tinh todn

Nhap 30 (T1) | 45 (T2) | 35 (T.3) | 40 (T4) | R
55
(P.1) 10 5 8 9
25
(P.2) 4 3 7 5
70
(P.3) 9 6 13 8
S
TimPandau | 30 (T1) | 45 (T.2) | 35 (T.3) | 40 (T4) | R
55 T 20 C. 35 C.
(P.1) 10 5 8 9
25 25 C.
(P.2) 4 3 7 5
70 30 C. 40 C.
(P.3) 9 6 13 8
S
QuyOochon | 30  (T.1) | 45 (T2) | 35 (T.3) | 40 (T4 | R
55 C 20 C 35  C
(P.1) 10 5 8 9 1
25 25 C
(P.2) 4 3 7 5 1
70 30 C 40 C
(P.3) 9 6 13 8 0
S 9 4 7 8
Tinhlaicuoc | 30  (T.1) | 45 (T2) | 35 (T.3) | 40 (T4) | R
55 C 20 C 35 C
(P.1) Chin [ 0 L ]| 0 0 0
25 Goc 25 | ©
(P.2) 4 [ Chin 0 1 2
70 30 C 40 C
(P.3) 0 2 6 0
S
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TimP4nméi | 30  (T.I) 45 (T2) | 35 (T3) | 40 (T4 | R
55 20 C 35 C
(P.1) 0 0 0 0
25 C 25 C
(P.2) 4 0 1 2
70 30 C 40 C
(P.3) 0 2 6 0
S
QuyOochon | 30  (T.D) 45 (T2) | 35 (T3) | 40 (T4 | R
55 20 C 35 C
(P.1) 0 0 0 0 4
25 C 25 C
(P.2) 4 0 1 2 4
70 30 C 40 C
(P.3) 0 2 6 0 0
S 0 4 4 0
Tinh lai cuoc | 30  (T.1) | 45  (T.2) 35  (T.3) 40 (T4 R
55 20 C 35 C
(P.1) 4 0 0 4
25 C 25 C
(P.2) L& 0 [Chin| 0 1 2
70 30 C Goc 40 C
(P.3) Chin 0 2 2 0
S
TimP4nméi | 30 (T.1) | 45 (T.2) 35 (T.3) 40 (T4 R
55 20 C 35 C
P.1) 4 0 0 4
25 25 C
(P.2) 0 0 1 2
70 5 C 25 C 40 C
(P.3) 0 2 2 0
S
QuyOochon | 30 (T.1)| 45 (T2 35 (T.3) 40 (T4 R
55 20 C 35 C
(P.1) 4 0 0 4 2
25 25 C
(P.2) 0 0 1 2 0
70 5 C 25 C 40 C
(P.3) 0 2 2 0 0
S 0 2 2 0

Tinh laicuoc | 30 (T.1) | 45 (T.2) 35 (T.3) 40 (T4 R
55 20 35

(P.1)
25 25

(P.2)
70 5

(P.3)
S

S N0
S 0

25 40

o Nlo N
= NollS
[=N@IN®]
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Sau khi tinh lai cudc : Néu tat ca cac cudc

phi & cac 6 déu 2 0 thi ta nhan dugc phuong
an tdi uu cia bai toan van tai. Nghiém cua bai
toan la mot bang cho cac gia tri cua x;; >0 va
cac Xijj = 0.

VI. KET LUAN

Ap dung cong nghé tin hoc cho ra mot san
phim 1a mot phan mém duoc sir dung trong
cong tac giang day mon hoc Toan kinh té.

Kha ning 4p dung san pham :

- Vi céac thong tin da cho tung dang bai

toan, chuong trinh s€ cho ra két qua tinh
toan voi  két xuit thong tin day du cac bude
tinh toan

- Ap dung cho cong tac giang day ndi dung
mon hoc Toan kinh té
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APPLICATION OF COMPUTER TECHNOLOGY FOR THE TEACHING
ECONOMIC MATH IN FOREST UNIVERSITY

Vu Khac Bay
SUMMARY

Programming in Visual Basic environment; based on the application simplex algorithms to solve linear
programming problem and distributed algorithms to find the minimum of total cost of transportation problems
Application of information technology , the author has developed software calculates the most general forms of
them for teaching economic math (University of Forestry).The output is interpreted step by step
implementation with the Vietnamese fonts and are rendered into Microsoft Word, Excel, PDF or printer at
your convenience. This software is very convenient for the lectures to implement the examples, exercises, exam
questions about contents of linear planning and transportation problem.The results greatly shortened the time
to prepare assignments and tests, and final examination; specially learners are attracted.

Keywords: Distributed algorithms, econometric (economic math), linear programming problem, simplex

algorithm, transportation problem
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