Chuong 4 : Lich trinh nhap kho/ mua hang

Trong cach quan li nay, viéc du trit dugc thuc hién sau nhiing khoang thoi gian déu din
trong thoi ky. Trong thuc té, thoi ky d6 thong thuong 14 1 s6 cb dinh ngay, tudn tham chi
thang. S6 lwong dat hang Q can phai xac dinh dé dau thoi ky s6 luong hang ton kho dat muc
S dinh trudc. Khi c6 su thiéu hyt lugng p hang hoa cua thoi ky trude, Q s& bang S neu
khach hang khong chiu doi, hodc Q s& bang p+S néu co the bén tré han. Tong quat hon, néu
g0i a% so luong ban tré han thi sé con lai xem nhu mat, va Q s& bang « p +S. Phuong
phap quan 1i nay thuan loi cho ca nha cung tmg lan nguoi dit hang (va s& anh hudng 1én gia
thanh):

- Quan ly hanh chinh don hang don gian.
- Cho phép giao nhan hang thuong xuyén
- Kho ciing duoc kiém tra déu dan, moi khi chuyén don hang

Nguoc lai, ton kho trung binh trong cach quéan 1y ndy s& cao hon trong cach quan li diém dit
hang ma chung ta s€ xét sau.

R rang 14 lich trinh phu thudc hai bién Tva S , va viéc nghién ciru cac giai phap t6i uu keo
theo sy xdc dinh dong thot cap (T*, S*).Trong thuc té, khoang thoi gian T phu thugc cac yéu
t6 bén ngoai nhu viéc t chirc cac chu ky giao hang,... Do do, trong phan sau, thoi ky T duoc
xem nhu mét dir liéu va chiing ta can tim mirc nhap kho t6i vu S*.

Trong chuong nay, chiing ta s& tim hiéu bén mé hinh chinh vé quan li lich trinh.Trong mo
hinh dau tién, muc dich la dam bao 1 chi sé vé dich vu .Trong cac phén khac, muc dich la
t6i thiéu hoa gia ca. M6 hinh 2 s& duoc ap dung khi khéng c6 nhap kho gitra ky. M6 hinh 3,4
khi c6 nhap kho gitra ky va khong co sy tré hen giao hang Chung ta tim diém can bang giita
chi phi ton kho va chi phi do thiéu hut, chi phi nay ty 1& voi sé mit hang thiéu va thoi gian
thiéu hang ho4 (md hinh 3) hodc chi v6i sé mit hang (mé hinh 4).
Chu y rang gia thiét khong co tré han giao hang 13 khong thuc té. Gia st rang, su giao hang
duoc thue hién vao mdi sang thar sau, do vay nha cung cép phai duoc biét trude vao sang thu
nam (tham chi chiéu thtr nim) s6 lwong hang hoa dé giao cho khach hang .
Quén 1y lich trinh dya trén gia thuyét 1a nhu cau trong khoang thoi gian T khong 6n dinh
nhung c6 thé dy doan. Pé xac dinh luat phan bb nhu cau , chiing ta s& ghi nhin cac nhu cu
trong n khoang thoi gian lién tiép Ta duogc X = (x4,... xn) 1a chudi gia tri tang dan ung véi
nhirng gia tri cdu khac nhau, n; s6 1an quan sat x; . Xac suat dé nhu cau X co gid tri x; s& dugc
xap xi :

P(X:Xi) =PxiT Ili/ N.
Ham phan bd xéc suit :

F(x;) = P(X<= x;)= Z P(X =X,)
k=1

O day ta c6 ham xac suét gian doan.

Trong nhiéu truong hop, ching ta thuong ude luong ham xac sudt gian doan bang cac ham
phan bd théng thudng nhu ham phan bd chuan cho cac dai lugng 16n, ham phan bd Poisson
cho céc gia tri nho .

Vi cac ham lién tuc, chung ta c6 ham mat do:



P(A<X <B)= Tf(x)dx

F(x)=P(X <x)= I f(z)dz

4.1 .M hinh 1 dua trén chi s6 dich vu:

Thuong vai tro cua ton kho 1a dé cung cép linh kién hodc vat liéu can cho san xuit.
Tiéu chuén s& 13 x4c suit cia cung cép hoac phuc vu cho yéu cu. C6 2 tham sb dich vu: o
va 3.

1. Néu van dé 1a do hang ton kho thiéu, tham sé can quan tam s& 13 x4c suit thoa man
du don dat hang. Tham 5O nay la a.

2. Néu Van dé & chd sO mat hang thiéu, tham s6 s& 1a ty s gitta s6 mat hang duoc
cung cip va yéu cau. Thong s nay 1a B

R4t nhiéu khi nhitng muc tiéu can dat duoc dién ta boi nhitng nguoi ¢ trach nhiém
nhu: dam bao “ty 1& phuc vu”, “ty 1¢ thoa man” hay “ty 1¢ dam bao x % ma khong c6 sy chi
thich thém. Tuy ndi dung, ty 1¢ nay la o hodc p. Dé hiéu 16 su khac nhau giira 2 théng sd
nay,ching ta bat dau bang 1 vi du co ban.

4.1.1 Vi du gié6i thiéu

Mot thay thuéc mdi ngay ban tir 6 dén 9 hop 1 loai Vaccin (thude chung ngira) ding
bat budc cho tré em.Trong thang trude, nhu cau hing ngay 1a:

X | px | FX)

35% | 35%

50% | 85%

10% | 95%

o L I &

5% | 100%

Nhu cau trung binh 13 E(X) = 6:35% + 750% + 8:10% + 9+5% = 6.85. Vacxin phai
duoc gitr trong ta lanh, chd trong d6 ¢6 gidi han vi vy Vacxin phai duoc cung cap hing
ngay, thay thudc quyét dinh luong cung cép 13 7 hop. Dé don gian sy lap luan, xem thoi gian
lam viéc 1a 100 ngay.

Trong 100 ngay nay,cé 15 ngdy ma sy dit hang nhiéu hon 7. Mot hay hai khach hang
ra vé ma khong c6 Vacxin,hang du trir dd hét sach. Su phuc vu vi vy dugce dam bao 85%
thot gian, o = 85%.

Luong cau trung binh la 6.85. Trong 100 ngay, 685 hop Vacxin dugc hang. C6 10
ngdy ma yéu cau la 8, vy chi mét hop Vacxin bi thiéu. C6 5 ngay ma yéu cau 14 9, thi 2 hop
Vacxin khong thé giao hang, va tong thiéu hyt s& 1a 20 hop Vacxin. Tém lai, ching ta c6 thé
cung cip dung thoi han 665 hop Vacxin trén 685 hop, vay gia tri B=97%. Luuy ¢ day la
trong 1 tinh huéng dugc dua ra, f>a. Chiing ta xem xét 2 tham s6 ndy trong viéc quan 1y
theo lich trinh.

4.1.2 Tinh toan chi sé phuc vu theo thoi gian «



Chi can luong dat hang X trong thoi gian T qué luong ton kho dau ky 1a s thiéu
hang t6n kho xdy ra. Trong trudng hop nay, xac suat thiéu hut 1a:
Prob( X >S)=1—-Prob (X <S)=1-F(S).
Vi xac suit dich vu khong thiéu hut 1a: o = F(S).

Vi du gian doan: Trong mdt cta hang ban linh kién, ma s6 RT34 1a cia mat hang
duoc cung irng hang thang. Nhu cau nay tuan thu dinh ludt xac suat gian doan sau day.

X Px F(x)

4 5% 5%

5 10% | 15%

6 25% | 40%

7 30% | 70%

8 15% | 85%

9 10% | 95%

10 3% | 98%

11 2% | 100%

Muc tiéu ctia gidm doc ctra hang 1a ¢ thé thoa mén tat ca khach hang 90% thoi gian
(a0 =90%). Bé c6 di€u do ching ta phai c6 S =9 va trong truong hop nay ty 1€ thod man thuc
su la 95%.
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Vi du lién tuc: Mot bo phan duoc quan li theo phuong phéap cung cép theo lich trinh.
Su dat hang trong khodng thoi gian T tuan theo dinh luat Normale véi trung binh 1000 va
phuong sai 1a 100. Chung ta chon a = 99%.
Tir Bang cua dinh lut trung tAm rat gon cho ta: 99% = F( z=2.33 ).Ton kho S ban
dau cua giai doan dé dam béao gia tri cau co 1a a = 99% sé la:
S =1000 + 2.33+100 = 1233 bu lon.

4.1.3 Tinh toan ty sb phuc vu theo mat hang B
Theo dinh nghia,  1a ty s6 cua sd trung binh cta cac mit hang dugc cung ung trén
murc cAu trung binh. S6 trung binh cua cac mat hang duoc cung g 1a 13 hi¢u so cua s6 céac
mit hang ctia don hang trir di s6 mat hang thiéu p(S). Nhu vay p duoc tinh:
p= (E(X)-p(S))E(X) =1- p(S)/E(X)



Véi x 1a muc cau. Néu thiéu ton kho, nghia 14 x > S, va lugng hang thiéu s& 1a x — S.
Tinh theo x4c suat, lugng hang thiéu trung binh s€ la:

p(X) = Zs(x —S)px  Trong trudong hop gian doan.

p(X) = f x)dx Trong truong hop lién tuc
Mirc cau trung binh E(X) dugc tinh nhu sau:

E(X) = 2x.p(x) Trong truong hop gidn doan

E(X)=[x.f(x)d(x) Trong truong hop lién tuc

Thi du gian doan

LAy lai cac thi du trudc, nhung trong truong hop nay, muyc tiéu la trong 90% truong
hop, khach hang c6 dugc san pham ho céan.

Mtrc cau trung binh c6 gid tri: E(X) = > x x.px = 6.92.

Chung ta mudn B> 90% .

Viéc tinh toan p(X) khong kho khan neu dung may tinh (tableur).

Dé lam diéu d6 trudce tién ching ta tién hanh bién doi.

11 11 11

o) L6 )0~ S-S Lyps S0 -FO)

11

Dt G(S) = T x.ps.Vdy thiz p(S) = G(S) ~ S(I-F(S)):

Chi c6 cach tinh G hoi bat thuong, c6 dugc bang cach }éy tong cac sd hang x.py va
gia tri G ¢ hang dudi (=L(+1)C + L(+1)C(-1)) va gia tri ban dau: G(11) = 0.

X Px F(x) X.Px G p(S) B

4 5% 5% 0.20 6.72 2.92 57.80%
5 10% 15% 0.50 6.22 1.97 71.53%
6 25% 40% 1.50 4.72 1.12 83.82%
7 30% 70% 2.10 2.62 0.52 92.49%
8 15% 85% 1.20 1.42 0.22 96.82%
9 10% 95% 0.90 0.52 0.07 98.99%
10 3% 98% 0.30 0.22 0.02 99.71%
11 2% 100% 0.22 0.00 0.00 100.00%

Vi yéu cau B 2 90%, ching ta phai c6 S =7, va chung ta ¢6 thé thoa man B =
92.49% yéu cau.




Thi du lién tuc:Luit phan phdi chuin

Viéc xac dinh gia tri B dua trén gia tri tinh toan ctia p(X). Khi mtrc cdu X bién doi
luat phan ph01 chuan N(u,0) v6i | 1a trung binh va o la phuong sai, n6 c6 thé rat gon lai
thanh bién d6i xtng (/ dong truc : centre reduite) thu gon Z =(X — )/ tudn theo luat phan
phéi chuan N(0,1) va ta c6 két qua: p(S) = 0.p(2).

Bang p(z) dugec trich 1 phan trong bang 4.1

Co the tinh truc tiép p(z) ham phén phdi tudn theo luat phan phdi chuan F(z).Néu tién
hanh khai trién phép toan, ta duoc biéu thirc p(z) 1a mot ham cua F(z):

p(z)=e ZZ/2/(2 n)'"2+zF(z)-z.

Theo luat phan phéi chuan,luong hang dit trung binh c6 gia tri bang p va nguoi ta

thu duoc két truc tiép:
) 1-B=p(2).0/. i

Lay lai nhiing s6 li¢u cua thi du trude day vé bu lon:

u=1000,0 =100, =99% .

Vi céac gia tri nay thi P(z) = p.(1- B)/o = 0.1, va chung ta co:

z=0.9vaS=1000+ 0.9<100 = 1090 .

Khong nén 14n 16n cac chi sb o va . Véi mot gia tri S cho trude cho trude, > o.
V61 S = 1090, chung ta s€ tim dugc f = 99% trong khi ma o = F(z =0.90) = 81.6%.

4.2 Toén kho khong dwogc nhap giira ky: ngudi ban bio .

4.2.1 Gi6i thiéu mo hinh

O day,chiing ta xem chi phi t6n kho khong dang ké va chi phi s¢ hitu C, bang gia cua
mét hang hod chua ban. Chi phi do thiéu hut tuong tng v4i s6 luong ctia mat hang thiéu. Mo
hinh nay c6 rat nhiéu ing dung.
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1. Thi du 1: M6t nguoi ban bao mdi ngdy mua mot sd luong ¢d dinh mot to nhat
bao. Ong 4y phai tra mdi to 1a 4F va ban lai v6i gia 6F, nghia 1 ong dy d4 thu loi 2F. Néu
nhu cau 16n hon lugng hang du trit ca ong ta, ong da bo 15 co hoi sinh 101 2F moi to, va
C,=2. Nhung moi t& khong ban duoc sé duoc mua lai v6i gia 3F, vay sé bi mat 1F, tir d6
Cp=1. Trong tai liéu My, thi du nay c6 tén: “the Newsboy Model”. Trong tai liéu Phap, mot
ngudi ban banh ngot ndi tiéng s& thay vi tri nguoi ban

2. Thi du 2: Bé phuc vu cho hoat dong dich vu sau khi ban, mot nha may san xuat ra
1 sé linh kién thay thé cung luc v6i , muc dich 1a tiét kiém nh¢ san xuat s6 nhiéu. Néu san
xuat qua nhiéu, s6 linh kién nay s& thua va s€ khong duoc sit dung vi 16i thoi. Do do Cp sé
bang v6i gia thanh san pham. Néu no san xuat khong du, n6 phai tién hanh san xut dac biét,
diéu nay sé& kéo theo chi phi C; cao hon nhiéu véi gia ban dau Cp;vaC=Cs—C,.

3.Thi du 3: Mot xi nghiép ché tao mot loat cac mit hang theo thoi trang va cac do
trang stc nho. Néu loat hang qua dai, cac mat hang con lai s€ duoc ban voi gia thap cho
nguoi budn hang ha gia (C, 1a bang véi sy mat trang). Néu loat mat hang quéa ngan, n6 lam
mat khach hang( C; 1a bang sy 1& dip tao 13i).

4.2.2 M6 hinh hoa

Chung ta c6 thé mo hinh hoa van dé trong truong hop gian doan. Vi py 1a xdc suit
cua yéu cau X co gia tri x mat hang trong thoi gian T, va S mirc hang du trir (cung cap hay
ché tao) mong muon:

I.Néux<S vy con S- x chua ban dugc, tirc 1a mot chi phi Cy(S — x).



2.Néu x> S véy thiéu x — S mit hang, tirc 1a mot chi phi Cy(x — S).
Xéc suat dé xay ra mdt don ddt hang c6 x lugng hang 1a pg, gia trung binh toan bo
duoc xac dinh nhu sau:

S n
C(8)=Cp T (8= x)0pe+ C: T (x- S)px
Chuing ta d3 phan biét cac truong hop x < S va x > S.Chiing ta ¢ thé chia mién cua x
x <Svax =S, nhu viy chiing ta s€ trinh bay C(S) hoi khéac:
S-1

CO=C 2 S=%).px + G Z(X S).px

St dung dang thur hai nay véi C(S+1) va thuc hién phép toan C(S+1) — C(S).
S n
C(S+1)=C, ng +1-x).px + CrZS: gx —S—1)px
X= X=5+

S n
-C(S)=GC, Z(ié X).Px + Crzx(:)éfl S).px

S n
=CpX Px - G X px
x=0 x=S+1
Khi sir dung ham phan phdi F(S),thi biéu thirc nay dugc viét don gian hon:
C(S+1) - C(S) = C,.F(S) — C(1 - E(S))
=(C, + CHE(S) - C;
bat p = C/(Cpt+Cy). Vi rang ham F(S) la dwong, nén:
C(S+1)<C(S) ® F(S)<p
C(S+1)=C(S) ® F(S)=p
C(S+1)>C(S) ® F(S)>p
Va S* 1a gia tri duy nhat dé: F(S* - 1) < p < F(S¥).
Vi rang ham F(S) tang, ching ta c6 thé c6 hai trudng hop:
L.F(S* - 1) < p <F(S*)
F(S*) >p =C(S*)<C(S*+1)
F(S*-1)<p = C(S*)<C(S*-1)
va S* 1a giai phap toi vu duy nhat.
2. F(S*-k)=...=F(S*-1)=p<F(S*%)
FS*)>p =C(S*)<C(S*+1)
F(S*-1)=p=>C(S*)=C(S*-1)
F(S*-2)=p=>C(S*-1)=C(S*-2)
F(S*-k)=p=>C(S* -k +1)=C(S* - k)
Vado do, S* - k,...,S* la nhimg giai phap t6i wru duy nhat.
Trong trudng hop lién tuc, ta c6 duge két qua don gian sau: goi f(x) ham nhu cau va
F(x) ham phan phdi. Giai phéap t6i vu 13 gia tri S* thoa man:

S
F(S*) =X£ 0f(x).dx =



Theo céc luat dugc st dung thong thudng, ham F(S) ludn ting va S* 1a duy nht.

4.2.3 Su giai thich p.

Trong truong hop lién tuc,S* 1a nghiém ciia phuong trinh F(S*) = p. Xéc suét ciia sy
thiéu hang duoc biéu dién p, = Prob (X>S*) =1 — F(S*) =1 — p.V4i p la x4c suit trong
truong hop khong co sy thiéu hang du trit khi muc ton kho ban dau 1a S*.

4.2.4 Thi du gian doan. o
7 Nguoi ban bao ghi nhan s6 lugng bao dugce ban trong 10 tuan l€. SO luong nay thay
doi tir 20 1én 60.

Lép n px | F(®)

120,251 | 2 | 4% | 0.04

125,301 | 4 | 8% | 0.12

130,35] | 8 | 16% | 0.8

135,40] | 10 | 20% | 0.48

140,451 | 8 | 16% | 0.64

145,501 | 8 | 16% | 0.80

150,551 | 7 | 14% | 0.94

155,601 | 3 | 6% | 1.00

Tong 50

~ V6i Cr=2va G, =3, ta duge p = 0.4. Toi uu la dat mua 1a 40 to. Néu nguoi ban bdo
co thé’bén lai nh&qg bao khong dugc mua véi gid 3F, thi ta s€ c6 C, = 1 va p = 2/3=0,66.
Vay toi uu dugc doi thanh 50 to.

4.2.5 Thi du lién tuc

Mot xi nghi€p san xuét céac loai dd choi, n6 ban gﬁn nhu chi vao thoi diém Noen.
Chuing ta luu ¥ & diy mo hinh xe Land6 cho bup bé.Céc kiéu dang va cach trinh bay thay doi
tir nam nay sang nam khac. Sau mot nam, hang chwa ban dugc ban téng ban thao, dan dén
mot sy thua 16 12 60F trén mot xe Landd. LAi suét trung binh ctia mot 1an ban 1a 40F. Luat
xéc suat ciia mo hinh “Landd” tuan theo luat phan phdi chuan c6 gid tri trung binh 1 1 000
va d6 1éch chuan 1a 300.

Giai phap:

Ta c6 p = 40/(40 + 60) = 0.4.Trong bang luat phan phdi chuan dong truc thu nho,ta
tim thdy :0.40 = F(z =-0.25).

Vay thi,gia tri tdi vu 1a S* = 1000 — 0.25+ 300 = 925.
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