fz(Xs/Zz) = Cz(Zz) + h2X3 + f1(X3 + Dz - 22)) PhU’O’ﬂg an

X3 haxa z2=0 1 2 3 4 5 6 foruu

Ca(z2) =0 17 27 | 37 | 57 77 97 fa(xs) z
0 0 55 51 50 50 2
1 3 79 75 64 63 63 3
2 6 103 99 88 77 86 77 3
3 9 127 123 112 101 100 109 100 4
4 12 151 147 136 125 124 123 132 123 5

Giai doan 3:

f;(x4)= Min {C3,(Z3)+h3x4 +1,(x, +D; —23)} ,D3=4,x4=0.

OSZ3SD3+X4

Két qua tinh todn dugc thé hién trong bang VIL7.

Bing VIL.7. Két qud tinh todn giai doan 3

f3(Xa/z3) = Cs(z3) + haxa + fa(xa + D3 - z3) Phuong an

e | hoxs 25=0 1 2 3 4 oruu
Cs(zs) =0 16 26 36 56 fa(Xa) z;
0 0 123 116 103 99 106 99 3

Két qua cudi cling: gid tri clia cdc bién diéu khién la z; = 2, z;, = 3, z; = 3. Nhu
vay dé tong chi phi du trit hang thap nhét (1a 99 USD), trong cdc giai doan 1, 2 va 3 can
dat cac lugng hang tdi uu theo thir tw 12 2, 3, 3.

Chii y: Khi luong tinh toan theo quy trinh truy todn tién nhu trinh bay trén ddy c6
thé dugc rit gon rat dang ké trong truong hop ham chi phi mua hang/don vi va chi phi
Iwu kho/don vi 1a hang s hodc 1a ham giam. Ban doc quan tim c6 thé xem thém trong
cac tai liéu tham khao.

3. MO HINH LAP KE HOACH SAN XUAT N CHU Ki

Xét bai toan 1ap ké hoach san xut cho N chu ki ké tiép nhau. Nhu cau tiéu thy hang
trong timg chu ki da dwoc biét va khong nhét thiét phai nhu nhau. M6 hinh dugc xem
xét nhim giam tong chi phi san xuat va chi phi du trir hang véi cic gia thiét sau:

— Truong hop 1: Khéng cho phép dé xay ra tinh trang ng hang. Trudong hop 2: Cho
phép no hang va hang no dugc chuyén sang cic chu ki sau, nhung phai tra xong trong
pham vi thoi gian N chu ki.

— Chi phi khoi dong lai (day chuyén san xuat) dugc coi 1a bang 0.

Chung ta str dung cédc ki hiéu sau cho cidc chukii, i=I, 2,..., N:
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— ¢; 1a chi phi san xuat/don vi thoi gian trong gio 1am viéc.

— d; 1a chi phi san xuat/don vi thoi gian ngoai gid 1am viée (¢; < dy).

— h;lachi phi luu kho/don vi hang.

— pi la chi phi phét sinh do ng hang/don vi hang ng trong chu ki i va dugc trd no cho
khach hang trong chu kii + 1.

— ag; 12 kha ndng san xuat (tinh theo don vi hang) trong gio lam viéc.

— ag; 12 kha nang san xuét (tinh theo don vi hang) ngoai gio 1am viéc.

— b; 1a nhu cau tiéu thy hang.

Chii y: M6 hinh nay (v6i hai muc chi phi san xuit) c¢6 thé duoc md rong cho mod
hinh V(:Yi nhiéu ml'J:’c chi phi san xuat, trong d6 ham chi phi san xuat (phu thudc vao muc
san xuat) la ham 16i.

3.1. M6 hinh l4p ké hoach khong cho phép n¢ hang

Ching ta phét biéu lai mé hinh véi céc thudt ngit ciia bai todn van tai (Xem bang
VIL8): Cic luong cung Ia ag; va ayj cdn céc lugng cau 1a by Céc chi phi van chuyén tir
diém cung toi diém cau 12 tong cta cdc chi phi san xuét va chi phi luu kho. Cot hang

thira dugc diing dé can bang tong cung cau véi S =Y (ag; + ar)—2b;. Diéu nay duoc
i j

coi 1a hop 1f vi chiing ta gia sir rang kha ning san xuét cta hé thong ludn dép tmg duoc
(16n hon) téng nhu cau tiéu thy hang trong ca N chu Ki.

Bing VILS8. Téng hop div liéu
(cho bai todn ldp ke hoach san xuat khong cho phép no hang)

1 2 3 . N Cot dw
R Cq ci+hy c1+hi+h2 ci+hi+...+hn-1 0 aRr1
T4 di dy+h4 di+hy+hg di+hy+...+hn-1 0 ar
R2 Co Co+ho Co+ho+...+hn-1 0 aRe
Tz do da+ho do+ho+...+hn-1 0 am
Rn CN 0 arN
TN dn 0 am

by b2 bs bn S

Do mb hinh khéng cho phép ng hang, chiing ta can c6 gia thiét:

Kk k
Y(agi+agn)= > b voik=1,2..,N.
i=1 j=1



Ngoai ra, do nhu cau b; ctia chu ki i phai duoc dap tng trudc cac nhu cau bisp,..., by
va do diéu kién ¢; < d;, thuat toan dé giai bai todn 1ap ké hoach duogc phat biéu van tat
nhu sau (theo thuat nglr cua bai todn van tai):

— Trudce hét ddp tmg nhu cau tiéu thy hang ciia chu ki 1, tic 1a xét cot 1: can wu tién

phan hang vao cic 6 c6 chi phi nho nhat.

— Cap nhat lai bang van tai (v6i cdc kha nang con du) dé dap tng nhu cau tiéu thy
hang cua chu ki 2, tirc 1a xét ot 2: can uu tién phan hang vao cdc 6 ¢6 chi phi nhé nhit.

— Quad trinh giai dugc tiép tuc cho t6i khi nhu ciu tiéu thu hang cua chu ki N dugc

thoa man.

Vi du 1: Xét bai toan lap ké hoach san xuat voi 4 chu ki va cic dit liéu duge tong
hop trong bang VIL9. Con ké hoach san xuét t6i wu dugc cho trong bang VIL.10.

R4

R2

T2

Rs

Ts

R4

Truong Dai hoc Nong nghiép Ha Noi — Gido trinh Vin trit hoc

Bing VILY. Téong hop div liéu

X Kha n&ng san xuét .

Chu ki (don vi hang) Nhu cau tiéu

i thu hang b;

aRi ari

1 100 50 120

2 150 80 200

3 100 100 250

4 200 50 200
Téng 550 280 770

Bing VII10. Ké hoach sin xudt téi wu

1 2 3 4 Cot dw
2 2.1 2.2 2.3 0
100 100
3 3.1 3.2 3.3 0
20 20 10 50 30 10
2 2.1 2.2 0
150 150
3 3.1 3.2 0
50 30 80 30
2 2.1
0
100 100
3 3.1
0
100 100
2 0
200 200




T4 50 50
120 200 250 200 60
20 50 150 10
50
20

3.2. M6 hinh lap ké hoach cho phép ng¢ hang

Trong md hinh nay, dit liéu cho bai toan 1ap ké hoach ciing c6 thé dugc tong hop
tuong ty nhu trong bang V1.8, véi mot diém thay ddi 1a: cdc chi phi phat sinh p; do thiéu
hang/don vi hang thiéu ciing duogc dua vao cic 6 ciia bang vén tai. Ching han, tai cic 6
(Rn, 1) va (Tx, 1) can dién cdc chi phi sau: (cx + i +... + px-1) V2 (dx + p1 +... + Px-1)
mdt céch tuong tng. Tuy nhién dé dua ra phuong an lap ké hoach tbi wu lic nay can 4p
dung mot trong cac thudt todn giai bai toan van tai da biét & chuong II (thuat toan duogc
dua ra 6 muc A khong dung duogc).

Vi du 2: Xét bai todn lap ké hoach san xudt v6i 3 chu ki va céc dit lidu duoc téng
hop trong bang VIL11. Ngoai ra, ciing biét chi phi san xuét trong gio lam viéc 1a 5/don
vi va ngoai gio lam viéc la 10/don vi (trong ca ba chu ki). Cac chi phi luu kho va chi phi
phét sinh do n¢ hang 1a 1 va 2 cho mét don vi hang (trong ca ba chu ki). Con ké hoach
san xuét t6i uu duoc cho trong bang VIL12.

Bing VIL11. Tong hop div liéu

Chu ki thdgin\i zz:g)uat Nhu cau tiéu
i - thu hang b;
ari aTi
1 15 10 20
15 0 35
20 15 15

Bing VII.12. Ké hoach sdn xudt téi wu

1 2 3 Cot dv
R 5 6 7 0
15 15
T4 10 11 12 0
5 5 10
Rz 7 5 6 0
15 15
Rs 9 7 5 0
5 15 20
Ts 14 12 10 0
10 5 15
20 35 15 5

4. MOQT SO MO HINH XAC SUAT TRONG QUAN LI HANG DU TRU



4.1. M6 hinh xac suét v6i ché dd bao céo theo doi thwong xuyén

Trong md hinh ndy, ching ta gia st rang du trit hang trong kho dugc theo dai
thuong xuyén va mot hop dong dit hang véi lugng dat hang y s& dugc thyc hién ngay
mdt khi mtc hang luu kho roi vao ding ngudng dat lai hang R. Muc ti€u cua mo hinh la
xdc dinh dugc cac gid tri t6i uu cua y va R lam cuc tiéu héa ki vong chi phi dy trix
hang/don vi thoi gian (trong muc nay don vi thoi gian tinh bang nim). Céc gia thiét cia
md hinh la:

— Thoi gian din hang T 1a bién ngiu nhién.

— Nhu cau tiéu thy hang X trong thoi gian din hang ciing 12 bién ngiu nhién.

— Nhu cau chwa dép Gmg duoc trong thdi gian dan hang s& dwoc tra “ng” cho khéch
hang.

— Phén phdi x4c suat ciia nhu cau tiéu thy hang cho thoi gian dan hang l1a doc lap
dbi v6i thoi diém din hang.

— Tai mdi thoi diém chi ¢6 mot hop dong dit hang duogc coi 1a ddng ké.

Chiing ta s€ st dung cac ki hiu sau:

— r(x/t) 1a ham mat d¢ xdc suét diéu kién cia nhu ciu X véi diéu kién thoi gian dan
hang T =t (x > 0).

— s(t) 12 ham mat do xdc suét cua thoi gian dan hang T, (t > 0).

— f(x) 12 ham mat do xdc sudt tuyét ddi ciia nhu cau X trong thoi gian dan hang. Do

do: f(x) :Tr(x/t)s(t)dt.
0

—y 1a luong dat hang/mdi lan.

— D Ia ki vong nhu cu hang/nam.

— h 1a chi phi Iuu kho/don vi/nam.

— p la chi phi phat sinh do n¢ hang/don vi hang/nam.

Véi cdc gia thiét trén ddy, chiing ta di tinh: Tong chi phi dy trit hang/nim = (Ki
vong chi phi dat hang/nam) + (Ki vong chi phi luu kho/ndm) + (Ki vong chi phi phat
sinh do ng hang/ndm), trong d6:

— Ki vong chi phi dat hang/nam = DK/y.
(y+E{R-X})+E{R-X}

2
mirc hang trung binh trong kho/nim. Do ki vong hang ton kho cubi mdi chu ki la

— Ki vong chi phi luu kho/nam: Dat H = =%+E{R—X}la
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E{R - X} = _[(R—x)f(x)dx:R-E{X} nén ki vong chi phi luu kho/ndm Ia hH =
0

h(l+R—E{X}].
2
— Ki vong chi phi phat sinh do n¢ hang/nam:

0, X <R

12 lwong hang thiéu trong mot chu ki hang thi ki von
X-R. X>R Ong g g mc g Ong

DaS:{

lugng hang thiéu/chu ki hang la S = TS(x)f(x)dx = T(x —R)f(x)dx. Do hang ndm c6
0 R

trung binh (D/y) 1an dat hang nén ki vong chi phi phat sinh do ng hang/nam la p(D§ 1y).

Vay tong chi phi dy trir hang/nim TAC(y, R) :D—f+h(%+R—E{X}j+%.

Trong cong thitc nay chi phi phat sinh do ng hang/ndm duoc coi la ti 1€ véi luong hang

thiéu, ma khong phu thudc vao thoi gian thiéu hang nhim muc dich don gian héa mo
hinh. Piéu kién can dé TAC(y, R) dat cuc tiéu la:

OTAC DK h pDS
= — +—— =
dy y 2 oy

ITAC . pD=
A% h P2 [ f(x)dx = 0.
dR y 1‘[ (x)dx

0

Tir phuong trinh ddu s& c6: y* = 2D(K+p§)/h (*).
o T hy”
Con tir phuong trinh thur hai s€ c6: _[ f(x)dx =—— (*%*).
R* pD
Dé giai hé (*) va (**) ching ta 4p dung phuong phdp cua Hadley va Whitin (c6 thé
chimg minh dugce phuong phép nay hdi tu sau mot s6 hitu han budc néu hé cé nghiém)
theo cic budc sau:
— Trong (*) cho S =0 (hoac cho R = o0) thi c6 y* = v2DK/h .

— Cho R = 0 thi tir (*) ¢6 y* = §=+2D(K+pE{X})/h va tir (%) c6 y*

=¢=pD/h. C6 thé ching minh dugc, néu §&> § thi céc gid tri tdi wu cua y va R 12 ton

tai duy nhat.
—bat y* =y, = v2DK/h va thay vao (%) dé tim duoc R* = R;.
— Dua vao gia tri R* = Ry, thay vao (¥) dé tim duoc y¥ =y,

— Dya vao y* = y,, thay vao (**) dé tim dugc R* = R,.



—V.V...
Quy trinh tinh to4n trén day sé& 1ap lai cho toi khi hai gid tr lién tiép tim duoc cua R
1a gan bang nhau. Liy gla trj trung binh cta hai gid tri nay 1a gid tri cudi ciing ciia R*,
sau d6 tinh tiép gid tri cudi cling ctia y* tir (*).
Vidu 1: Cho K =100 USD, D = 1000 don vi hang, p = 10 USD, h =2 USD. Ngoai
ra gia st nhu cau tiéu thy hang X trong thoi gian dan hang 1 bién ngau nhién tun theo
phan phdi déu trong [0, 100].

Liic d6 tinh duge § = [2D(K + pE{X})/h =/2x1000x (100+10x50)/2 = 774,5 va

Ye=pD/h= w = 5000. Do ¥ § nén cic gia tri t6i vu y* va R* 12 ton tai duy
nhat.
_ RZ
Tinh S = |(x-R)f(x)dx = | (x— R—dx = ——R+50.
i( ) (x) ,f( )100 200

Tir (%) ¢6: y¥*=1/2D(K +pS) /h =/2x1000x(100+10S)/2 =/100000+10000S (*+%)
100 *

Tu phuong trinh (**) c6: | —dx :L, do d6 R* = 10()_Y_ (),
< 100 101000 50

Ap dung phuong trinh (***%) dé tinh R; khi da biét y; va phuong trinh (***) dé tinh
yie1 khi da biét Ry, ching ta c6:
Budc lap 1: y, = V2DK/h = +/2x1000x100/2 =316

R1_IOO—Q—9368
50

_ R?
Budc lap 2: S = —1—R1+50 =0,199971
200

y2 = \/100000+10000><0,199971 =319,37

Ry = 100 - 319,37

=93,612.

_ R2
Buoc lap 3: S = —2—R2 +50 =0,20403
200

y3= \/IOOOOO+1000OX0, 20403 =319,43

Rs = 100 - 319,43

=93,611.

Piép s6: R* = 93,61, y* = 319,4.
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