TAP CHf TIN HOC VA DIBU KHIEN HQC, TAP I (1091), S8 1 (1-6)

KE HOACH HOA QUAN LY cAN BO BANG LY THUYET BdI MO

LE XUAN LAM
Uy ban Ké hoach Nha nuée

Céng trinh dwge hinh thanh trén co s két qud cda cde tai lidu [1, 2, 8, 4]. Cdc k¥ kigu ding
trong cdc thi lidu dé cling dwge ding & ddy.

1- DAT BAI TOAN

"Khi xét qué trinh tuyén dyng va qudn ly cén bd cda mét t8 chire ndo d6, ching ta thiy ¢é

» vide tuyén ngwdi méi a4 thay thé cho nhitng ngwdi chét, ngudi vé hww, ngudi chuyén di co quan
khéc theo t8ng qui lwong do Nhd nwée qui djinh. Vi vy phai d§t ra vén d8 k& hoach héa &8 cén
b3 8 tuyén dyng vA 88 cén b3 vé hwu, chét hofc chuyén co quan khéc (goi 1a 88 nguwi ra khéi co
quan), t8ng qui lwong, t8ng qui bdo hiém x& hdi va cdc chi phi khéc, tai m8i thai k¥ (TK), ching

- han J& ndm hay quf trong twong lai. '

Bling Iy thuyét d8i méi (xem 1), cé thd chia khodng thivi gian tBn tai mot t8 ehie thanh cée
TK vd ky hidu né A m = —=(T = 1),..,;=1,0,1,..., N. K¢ hiéu cdc bi€n vA tham 88 cta mé hinh

nhw sau:
T 14 thei han (88 TK) 1dm vige tai mét co quan dai nhit cé thd ca moi cdn b,

tm 13 thei hyn dAi nhit cé thé 1am vige tal mdt co quan clda nhitng cdn hd dwee tuyén dyng
theo quyét djnh (QD) m, véime N(T) = {~(T - 1),..,N}.

up 14 88 cdn bd méi dwge tuyén dyng cho TK n, (0 € n < N),
ui, 14 88 cén b di tuydn dyng theo QD n —1 (0 €14 < T) dang 1dm vidc tai co quan vio TK

n,

ﬁf, vi gﬁ, in lwot 12 88 cdn bd tuyén dung theo QD n — ¢ dang lam vidc vd chwa dé&n tudi
huu va d& qué tudi hwu vio TK n.

z, 14 88 cdn bd ra khéi co quan vdo TK n,
o', 1a 88 cén b tuydn dyng theo QD n i (1 < i < T) ra khédi co quan vio TK n,

#, vA g lin lugt 14 88 tuyén dyng theo QD n — 1 ra khdi co quan vio TK n trwée tudi hyu
vh sau tudi huu.

&

2, 1A t8ng qui lwong cia cin bé dang lAm vige tai co quan vdo TK n,

z}, 1 t8ng 68 lwong cila cén b tuyén dyng theo QD n =i (0 < i < 1) dang Am vide tai co
quan vio TK n,
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B, v g, Din lugt 1A t8ng 88 lwong cda cén b§ chra dén tuéi hwu v téng 88 lwong cia cén
bd sau tudi hwu tuyén dyng theo QD n — 1 dang lAm vige tai co quan vio TK n.
yn 12 t8ng 88 lwong trich bdo hiém clda cdn b A& ra khéi co quan vdo TK n,

y' 12 t8ng 88 lwong trich bdo hidm cda cén bd tuyén dyng theo QD n—1d (1 €1 < T') ra khéi
co quan vho TK n, trong dé i, vd y* twong tng 1A tng 8 lwong trich bdo hidm cda s ra truée
tudi hwu v 88 ra sau tudi hwu.

8, 14 téng 88 tién dé ning lvong, ning bic cho cdn bd vio TK n,

8%, 1a tdng 88 tién dé nfing lwong, néing bic cho cdn b tuyén dung theo QPn—i (1 < <7
vio TK n. -

rn 1d t8ng 88 tién tiu ding trong lwong cla cdn bd vdo TK n,

rf 1A t8ng 88 tidn tibu diing trong lwong cda cdn bd tuyén dyng theo QD n -1 (1< < T)
vio TK n.

8, 1a t8ng 88 tien chi thém cho cdn bd khi ra khéi co quan vdo TK n (1 £ n < N),
§ 14 t8ng 88 tién chi thém cho c4n b tuyén dyng theo QD n —1 ra khéi co quan vio TK n.
%n 14 t8ng qui lwong theo thii gid cda cdn bd dang 1dm vige tgi co quan tai TK n (1 < n < N),

£ 12 t8ng qui lwong theo th¥i gid cla cdn bd tuyén dung theo QD n — ¢ chwa dén tudi hwu
dang lam vige tai co quan vado TK n,

e, 14 téng 88 tién d& danh cda cdn b dang ]am vige chwa dén tudi hwu tai TK n,

¢!, 1a t8ng a8 tién dd dinh cla cén bd dwge tuyén dyng theo QD n -1 dang lim vige chra
dén tudi hwu tai TK n.

v, 1A t8ng 88 cdn bd dang lam vide tai co quan vho TK n (0 € n < N),
U 14 tdng 88 can bo chwa dén tudi hwu dang 1Am vige tai co quan vdo TK n,
wy, 14 t8ng qui lwvong (gdm cén bd dwee linh va trich bdo hidm) va TK n (0 < n £ N).

Dé dy bdo céc dai lwgng trén diy (dfc bit 1A uy, vy, Uu, eny ray way dn, 5:;)1 ta gid thidt
ring tham 88 cda c4c chinh sdch lidn quan dén quéd trinh qudn 1y cén b 1adi cho. Trong dé:

ph, 1A th 18 cdn bd tuyén dyng theo QD m ra khéi co quan sau i TK lam vige tai co quan
T <t £ T, me N(T), T\ = max{0,-m}. '

t,, 1a thAm nién cdn lam vige t8i da tal co quan cda cdn bd tuyén dung theo QD m tinh ti
TK ban. diy, £, <t < T, me N(T),

£.¢ 12 88 TK t8i da cdn lam viée tal co quan cda cdn bd tuyén theo QD m di lam vige tai
co quan vio TK ban diu.

Nh&m nghién cu nhitng chi phf (nhw lwong, lwong thye, v.v.) cho mgt cén bé tai méi TK
n (0 n < N), mdi thim nién ¢ 44 lam vige tai co quan (< ¢ < T), ta goi:

Pom () 1 t1 1§ chn b§ tuydn dyng theo QD m ¢ mirc lwong khéi didm 1A a2, pi, () 1 th
18 cdn b tuyén dyng theo QD m dwge thng hrong tai nm lam vige thir ¢ ¢ng véi suflt ting al,
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(1<i<T, me N(T)).

ph. (&) 13 tl 18 cén b8 tuyén dung theo QD m ra khdi co quan tai n¥m lAm vige thir ¢ Gng
véi sufit chi phi b8 sung &}, véi (1 <1 < T, me N(T)). ‘

ph(B) 1a ¢l 1§ cén b tuyén dyng theo QD m dwge bdo hidm wng véi suflt bho hidm bf,
(1<i< T, me N(T)).

phu(7) 1a t1 1§ cén b tuyén dyng theo QD m bj ha lwong vio TK ¢ tng véi sudt ha lwong
chh (1 SIS T, me N(T).

ph (&) 12 t1 18 cén b tuyén dyng theo QD m dwge x8p lai lwong theo thdi gid truée tudi
hwu tai TK ¢ dng véi th 18 @b, ‘

pha(61) 18 t1 16 cén bd tuyén dyng theo QD m c¢é tién d& dinh theo thim nién lam vife ¢ dng
véi suflt tidt kigm di,, (0 < < T, me N(T)),

pia(82) 18 th 16 cén bd tuyén dyng theo QD m cé tién A€ danh do thng lvong vio TK lam
vige thit ¢ ¥ng véi suflt tidt kigm db,, (0 <1 < T, me N(T)),

pia(61) 1 t 18 cAn bd tuyén dung theo QD m cé tién dé danh theo mite lwong tai TK lam
vidc thi ¢ ng véi sulls tidt kigm d,, (0 < i < T, m € N(T)).

II - CAC CONG THUC DY BAO CHU DONG VA B] DONG

Biy gi¥ ta d§t (xem 1, 2, 3, 5]):

P(T) = (ph) (v 4m)xr (M€ N(T), 1 <i<7T) (2.1)

Ap = (a?l(?._,”....,a?v)*, Po(a) = (p(—{(T=1](Q)' P (@) (2.2)
A= (ah)(vam)xry Pl@) = (ph (@) (v4m)xr (2.3)

B = () (vamyxas P(B) = (0, (B)) (w1 x (2.4)

C = (e )(vam)xrs P(v) = (0 (7)) (w4 (2.5)

A= (@) (veryxry P(&) = (0, (6) (wamyxr (2.6)

A = (5, (vamyxrs P(&) = (9, (&) (wam)xr (2.7)
Dy = (djjm)(varyxrs PU6) = (P (8:)) (v sy

(meN(T).0<i<T, 1<;<3) ol
1A ma trfin cdec tham 88 di cho theo théng ké hofic theo cic nhd qudn Iy.
Céc bidn 88 ckn xdc dinh 1A
Xn1 = {u'lol!ulill”'l U?.'“l) (2.9)
Xna = (W3, ..., T, (2.10)
Xng = (ﬂ?..!&,.l.,v~-.!4:‘:“'1) (2.11)

Xna = (2p,23, . 25 - (2.12)



Xnp = ('f.l»n'f?u----iﬁ)
Xno = (&h, &5, 1 35
Yr = (o0, 20 o0 2
Yoa = (Vi i i)
Yas = (Un, U 0 )
Yos = (U Yoy )
Yoo = (?3.5.‘”'--55"
Yoo = (!ﬁllis-“slﬁ'-l)
Yor = (shy 88,0 87)
Yog = ("rku"?u"'l"rq;)
Yo = (33'3?.!"'13?:

— {20 =1 2T =1
Yoo = (&, 8,0 B,

T=1

= (a0 al
Y,,'“ = (G“,Gn, oy 8y

trong 46 ta s dung ky hidu ma trin dudmg chéo nhu sau:
Dy = (ay,oya) = (ai; 1 1€4,7<T), t < T,

{Gn (i=4%¢)
Giy = i) 7,
1, ((#79)

Dg:‘) = DT(IIL,T](Erl-l)n vy I[T.T](fﬂﬁl"))
Qu(-P(T)) — DT‘(llqlleli“'lq’q::'Jl"'-(-l)

I=Dp(l,.y1)

1, (f=t+1)

P*=(bj 1 1€4,5€T), by =
(‘J W s )l J 0' (Jl#ilﬂi’l)

Ma(P(T)) = (P 114,57 <7 T =0, (5 # 1,6+1)

Do 1<ty - 'JI- ) {5 g o
n!?)={—?“1“ ) ( n={ nl") _{;}::lt' ( )

Ty .
ne=i i . ‘.‘+1=
(' > by

) (‘ >t
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(2.13)
(2.14)
(2.15)
(2.16)
(2.17)
(2.18)
(2.19)
(2.20)
(2.21)
(2.22)
(2.23)
(2.24)
(2.25)

(2.26)

(2.27)
(2.28)

(2.29)

(2.30)
(2.81)

(2.32)

T
trong 46 g}, = . Z‘;Hp;-“. Khi 46, ta cé thé xdc djnh gid trj cdc dai lwgng cin dy bdo theo cde
=

cdng thirc sau

Xoua = anp',(rn’ }Xna = an - xnﬁ ) (ﬂ 2 0) |xn7 = xn-l..l = xn,l!t

Xnp = an-D'(rﬂ) y Xne = Xns = Xns (ﬂ 2 1)

s\

(2.33)
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Xn: 1A nghiém cda phwong trinh sai phén d8i méi chid d8ng sau ddy:

Xy = Xﬂul.lnn(P(T)) + (Dn = 0n=ho| ey 0)1)('1‘

X(n = XD(S) ) (n. 2 1)

trong dé

On =

{ Un , v6i 88 cén bd dang lam vige tai co quan

U, , v&ie8 cdn bd chwa dén tudi hwu dang lam vige tai co quan

hay xéc djnh theo c¢8ng thirc phét tridn bj déng nhu sau:
X1 = UnQn(P(T)) ) (n 2 O)I
trong dé U, 1a nghidm cda phwong trinh sai phin

Uy = (umoxn-go) + Un=-1f‘| (ﬂ 2 1);
Uo = Xo(S).

Bay gi® ta ky hiu tifp cdc tfnh todn trung gian sau

Hn = D’.I"(h,l.-“---.h?:-r) ) 7!: = DT<?jiinﬁsl|n---l

3 T
ﬁn = DT(h};=1 ) H Ih“r'|-=2l L ] hi“‘T)
fml J=l

trong dé
h:n =1 ﬂ:’,,P{,,(G) = c:fi p:rl (7)
1 , (£=0)
Fow ] ahehle (=1

=h s , .
J'I'}I h':nasn‘p:n (a) | (‘ P 2}

(2.34)

(2.36)

(2.37)

(2.38)

(2.30)

(2.40)

Véima trin A = (api ¢ ~T<m< N, 1-8§<i<T~8)(6=0,1) ta st dyng ky hidu ma trin

dwérng chéo cllp v
An - Du(“n-i-ﬁ-l.l-&;---|aw|=ﬁ=|1.u-6)

vA cOng thitc tinh cdc 88 dic trung cdn lai nhw sau:

Yna = X!M[ﬂn = By Py (ﬁ)]ADrIPDn(Q); Y = Y“gf)ézl', Yig =Y = Yna:

Yus = ﬂ;LD-Sv-"H’. Ynﬁ =Yy — ans Yir = Ynﬁl.lAnPn(Q):
Yis = Yﬂ=-l.xonpn('7) + XruiBn-Pn(ﬂ)AOrlPOn(a)l
Yno = Ynﬂjnpn(&)u Yn.!.(. = Yﬂllqupn(&);

(2.41)

(2.42)

Yo = Xn1 DY Dy Pa(61) + DanPa(82) Aowis Poni (@) ¥o) + Yur DY) Dy, Py (6),
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Y,1 1 nghigm cda phwong trinh sai phén gid trj sau
Yo = Yn-=l..l)‘rn‘r‘|’ XmDa'(ﬂg,;Pg"(a)) — Xﬂ4A0ﬂ'P0ﬂ(a)ﬁﬂII

2.43
Y(n = 2‘2 ) (n 2 1)< ( )
Khi d6 (xem 1, 2, 3]) ta thu dwec:
T=1
- Z Upm (LX) =) @ =(I x,,,) (2.44)
{= i
L #y + L Yn - 1 Yo1 + Yn‘z) (2.45)
i=0 N
T d =4 =)
' = f;‘ = (1, Ynﬂ), 3" = ESL = (1, Ylnﬂ (2-46)
f=1 f=1
T‘;l ' =4
By = E:; = (11 Ya, I.O = z ep = (1 Ya, 11> (2-47)
i=0 1=0

- Trwrng hep dy bho chil déng vé ké hoach tuyén dyng cdn bd, tie 1 cho trwée T, (1 <
n < N), khi dé, tir cde ma trin tham 88 (2.1) - (2.8) vd cdc 88 ligu ban dBu:

Xoy = (u::lu(lil :un )l Yt’)l (”Olzoi lzﬂ 1) (2‘48)

c6 thé dwa vdo phuong trinh truy hbdi (2.34) véi 0 = @, &' thye hdnh tinh todn cde céng thirc
(2.33), (2.42) - (2.47) theo chwong trinh mAu C1,

- Twong ty, trudmg hep dw bho chl ddng v k& hopch tuyén dyng cdn bé vio lam vige ngay
18p tike khi cho v, (1 < n < N) cling dya vho phuong trinh truy h3i(2.34) véi 0 = v, dé' thye
hanh tinh todn cling cée cdng thite trén véi chwong trinh miu C8.

- Trwdng hep dy bdo bj déng vé ké hoach tuyén dyng cdn bd méi, néu cho truwée uy
(1 £ n < N), khi d6 tir cde 88 ligu ban diu (2.48) vi cde ma trin tham 83 (2.1) - (2.8) di cho, ta
cé thé dya vdo phwong trinh truy hdi'(2.35), (2.36) dé thye hign tinh todn céc cdng thie (2.33),
(2.45) - (2.47) theo chwong trinh miu C2,

I - CAC CHUONG TRINH MAU

Cée chwong trinh m&u the hign cde két qud tfh todn bling 88 (xem [4)) dwge vidt bing ngén
ngilr Turbo Pascal V.5 cho mdy IBM PC AT (xem [1]), Trong cdc chwong trinh dé déu cé chi din
st dung va cdch 1§p tép 88 ligu ban diu vh tép 88 ligu két qud cho mi tudi thudc mbi loai, & méi
TK ké hoach d8i v&i m8i cén bg trong mét co quan hay mét t8 chive ndo dé.

Nhin ngdy 15 - 5 - 1990
TAI LISU THAM KHAO

1, Lé Xuén Lam, Ly thuyét A6i méi wng dung trong k€ hoach héa va quén 1y, Lu§n én PTS,
Trudmg DHTH Ha Néi, 1989,

(Xem tiép trang 14)



