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o ABSTRACT O

The health sector is one of the most important and effective sectors in every country, and
the optimal allocation of resources in this sector is important to reduce the high cost of
health care, as decision makers in the health system, especially in hospitals, face limited
resources and unlimited needs.

The aim of this research is to develop the performance of the Chemotherapy and
Radiotherapy Center in Tishreen University Hospital in Lattakia, using the programming
objectives method, on the data for the year 2019 related to the medical human and material
resources at the Chemotherapy and Radiotherapy Center, in order to be processed with the
Win QSB program to obtain the best distribution of these resources.

The researcher reached to build a linear goal programming model to allocate human and
medical material resources in an optimal manner in the chemotherapy and radiotherapy
center, and to make proposals for developing work in this center, as it was found from the
application of the goal programming method that there is an untapped increase in some of
these resources (specialist doctors 7, nurses 73, Physicists 2, x-ray technicians 11, leather
chairs 4, rooms 2, clinics 3, pressure devices 4, headphones 3, ambu 1, air brushes 1),
speed and flexibility in dealing with any change in the data thanks to the results of the
sensitivity analysis of the model.

Key words: goal programming model, decision making, human resources, medical
material resources.
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8X13 + d1_3 - d;—3 =120

50X23 + d2_3 - d;3 =120

60X, +d; —d} =120 | 10X;, +d, —df, =120 | 40X,, +d5, —d3, = 120
10Xs +ds —dd =120 | 40X, +dis —dfs =120 | 20X,5 +d3: —di: = 120
20Xg +dg —df =120 | 40X, +di —dfe =120 | 1X,6 + d5¢ — d3 = 120
20X, +d7 —d¥ =120 | 20X,; +di; —df, =120 | 30X,; +d3; —d3;, =120

1Xg +d; —di = 120

3X18 + d1_8 - d:—{8 = 120

30X,0 + dys — dig = 120

10Xy + dy — dZ = 120 | 3Xyo + djp — dlo = 120 | 30X, + dyo — die = 120

3X10 + d1_0 - dii_o =120 4‘X20 + dz_o - d;O =120
X, <1| X, < X0 <4| X3 < | Xp6 < Xy, < Xpq <

< < <
X, <1 | Xs < | Xg <10 Xia < | Xyp < | X0 <1 | Xp3 < | Xog <4 | Xpo <
X11 SZ
1 6 8 2 2 6 5 3 5

Xs 9| Xo < | Xo 16| X1p <5| Xy5 < | Xig < | Xo1 <6| Xpy < | X,y <3
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2

3

3

X1, X5 . X9, d7,df, d5,d3 ...

, dz0,d35 =0

il & Y Aoy zigad aladiu gl Julas
& Win QSB zaliy aladiuly Lkl dpaldly 48 3lsall Ganads zise mib Jiai(4) &) dsaadl o
feasll (oaall dae T gial danilly 3 sall Jid) Juezll Jla

) 235 Bauugial dpuaily 3lgall JEY) Jl) Jla b Ll JalgSll CiloaY) Aay g dgall Jia¥) Jal) Jsia (4) oy Jsia

Win QSB @Uﬁ a\é&ﬁug Al Jalady ‘;AJ;J‘

Combined Report for GP Sample Problem

:54321:5 Monday July 12 2021
Goal Decision | Solution | Unit Cost or Total Reduced | Allowable | Allowable
Level Variable Value Profit c(j) Contribution Cost Min. c(j) Max. c(j)
1 Gl b .004 0 0 0 -30.00 30.00
(alaidl
2 Gl 2l ks | 0011 0 0 0 -M 8.00
3 Gl da e .0024 0 0 0 -5.00 5.00
4 Gl (Sna 1.00 0 0 0 -M 60.00
5 Gl e lisa 6.00 0 0 0 -M 10.00
(Sa
6 Gl (b 6.00 0 0 0 -20.00 20.00
7 Gl dndl b 6.00 0 0 0 -20.00 20.00
8 Gl B .00108 0 0 0 -M 1.00
9 Gl = S 00.21 0 0 0 -10.00 10.00
10 Gl e .0040 0 0 0 -3.00 3.00
11 Gl s 00.2 0 0 0 -60.00 60.00
12 Gl salie 50.1 0 0 0 -80.00 80.00
13 Gl sk .001 0 0 0 -M 8.00
SO
14 Gl S .002 0 0 0 -M 10.00
el
15 Gl (oS E e .002 0 0 0 -M 40.00
16 Gl <l S 1.00 0 0 0 -M 40.00
17 Gl pdla .002 0 0 0 -M 20.00
18 Gl Jaylads 3.00 0 0 0 -M 3.00
19 Gl BIBY) 6.00 0 0 0 -M 3.00
20 Gl Alaa 16.00 0 0 0 -M 4.00
21 Gl BEVIOH 402. 0 0 0 -50.00 50.00
22 G1 S 5.00 0 0 0 -M 1.00
23 Gl delan 402. 0 0 0 -50.00 50.00
24 Gl RS 00.3 0 0 0 -40.00 40.00
25 Gl il Bac 3.00 0 0 0 -M 20.00
26 Gl el 43.00 0 0 0 -M 1.00
da g0 e
27 Gl BTy 3.00 0 0 0 -M 30.00
28 Gl sl 00.4 0 0 0 -30.00 30.00
29 Gl ¢ ga 3G )8 004. 0 0 0 -30.00 30.00
30 Gl b 0 1.00 0 1.00 0 M
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+‘$~aba3';\
31 Gl b 0 1.00 0 2.00 -1.00 M
+ac bl
32 Gl +Ha yae 0 1.00 0 1.00 0 M
33 Gl +Jda 0 1.00 0 2.00 -1.00 M
34 Gl e bua 0 1.00 0 2.00 -1.00 M
+ Adua
35 Gl + b b 0 1.00 0 1.00 0 M
36 Gl +Hadl b 0 1.00 0 1.00 0 M
37 Gl + 0 0 1.00 0 2.00 -1.00 M
38 Gl s S 0 1.00 0 1.00 0 M
39 Gl +44 & 0 1.00 0 1.00 0 M
40 G1 +illa 0 1.00 0 1.00 0 M
41 Gl +aale 0 1.00 0 1.00 0 M
42 Gl Sl 0 1.00 0 2.00 -1.00 M
T
43 Gl Saw 0 1.00 0 2.00 -1.00 M
+ 0 gl
44 Gl & e 0 1.00 0 2.00 -1.00 M
+hs
45 Gl il S 0 1.00 0 2.00 -1.00 M
46 G1 +pdla 0 1.00 0 2.00 -1.00 M
47 Gl +ladads 0 1.00 0 2.00 -1.00 M
48 Gl +15)) 0 1.00 0 2.00 -1.00 M
49 Gl + Al 0 1.00 0 2.00 -1.00 M
50 Gl +hia 0 1.00 0 1.00 0 M
51 G1 +panS 0 1.00 0 2.00 -1.00 M
52 Gl +Hielew 0 1.00 0 1.00 0 M
53 Gl S 0 1.00 0 1.00 0 M
54 Gl i sac 0 1.00 0 2.00 -1.00 M
55 Gl iels 0 1.00 0 2.00 -1.00 M
+4a 9 ja
56 G1 +_) 5 9a 0 1.00 0 2.00 -1.00 M
57 Gl + saal 0 1.00 0 1.00 0 M
58 G1 +el oa LG 8 0 1.00 0 1.00 0 M
59 Gl b 0 1.00 0 1.00 0 M
- alaia)
60 Gl b 32.00 1.00 32.00 0 0 M
Y IV
61 Gl -da yaa 0 1.00 0 1.00 0 M
62 G1 - Hwa 60.00 1.00 60.00 0 0 M
63 Gl e bua 60.00 1.00 60.00 0 0 M
_A";j:\m
64 G1 - 0 0 0 1.00 0 M
65 Gl Al 0 0 0 1.00 0 M
66 Gl ) .0012 0 12.00 0 0 M
67 Gl - S 0 0 0 1.00 0 M
68 G1 A8 e 0 1.00 0 1.00 0 M
69 Gl “Alla 0 1.00 0 1.00 0 M
70 G1 -8ale 0 1.00 0 1.00 0 M
71 Gl b 112.00 1.00 112.00 0 0 M
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72 Gl S 100.00 1.00 100.00 0 0 M
- _p el
73 G1 & e 40.00 1.00 40.00 0 0 M
74 Gl -alL S 80.00 1.00 80.00 0 0 M
75 Gl -adla 80.00 1.00 80.00 0 0 M
76 Gl gl 111.00 1.00 111.00 0 0 M
77 Gl -0 102.00 1.00 102.00 0 0 M
78 Gl -(Alas 56.00 1.00 56.00 0 0 M
79 Gl -hia 0 1.00 0 1.00 0 M
80 Gl oSl [ 115.00 1.00 115.00 0 0 M
81 Gl Aelen 0 1.00 0 1.00 0 M
82 Gl (RS 0 1.00 0 1.00 0 M
83 Gl -l Bae 60.00 1.00 60.00 0 0 M
84 Gl delu 70.00 1.00 77.00 0 0 M
-4 53 e
85 Gl Yy 30.00 1.00 30.00 0 0 M
86 Gl - sl 0 1.00 0 1.00 0 M
87 Gl -l 3LE ) 0 1.00 0 1.00 0 M
Gl Goal Value (Min.) = 1,127.00
Left Hand Right Hand Slack Allowable | Allowable Shadow
Constraint Side Directio Side or Surplus | Min. RHS | Max. RHS Price
n Goal 1
1 Cl 120.00 = 120.00 0 0.00 330.00 0
2 C2 120.00 = 120.00 0 88.00 M 1.00
3 C3 120.00 = 120.00 0 0 485.00 0
4 C4 120.00 = 120.00 0 60.00 M 1.00
5 C5 120.00 = 120.00 0 60.00 M 1.00
6 C6 120.00 = 120.00 0 0 160.00 0
7 C7 120.00 = 120.00 0 0 340.00 0
8 C8 120.00 = 120.00 0 108.00 M 1.00
9 C9 120.00 = 120.00 0 0 160.00 0
10 C10 120.00 = 120.00 0 0 126.00 0
11 Cil1 120.00 = 120.00 0 0 120.00 0
12 C12 120.00 = 120.00 0 0 400.00 0
13 C13 120.00 = 120.00 0 8.00 M 1.00
14 Cl4 120.00 = 120.00 0 20.00 M 1.00
15 C15 120.00 = 120.00 0 80.00 M 1.00
16 Cl16 120.00 = 120.00 0 40.00 M 1.00
17 C17 120.00 = 120.00 0 40.00 M 1.00
18 C18 120.00 = 120.00 0 9.00 M 1.00
19 C19 120.00 = 120.00 0 18.00 M 1.00
20 C20 120.00 = 120.00 0 64.00 M 1.00
21 C21 120.00 = 120.00 0 0 300.00 0
22 C22 120.00 = 120.00 0 5.00 M 1.00
23 C23 120.00 = 120.00 0 0 250.00 0
24 C24 120.00 = 120.00 0 0 120.00 0
25 C25 120.00 = 120.00 0 60.00 M 1.00
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26 C26 120.00 = 120.00 0 43.00 M 1.00
27 c27 120.00 = 120.00 0 90.00 M 1.00
28 C28 120.00 = 120.00 0 0 150.00 0
29 C29 120.00 = 120.00 0 0 150.00 0
30 C30 4.00 < 11.00 7.00 4.00 M 0
31 C31 11.00 < 11.00 0 0 15.00 -8.00
32 C32 24.00 < 97.00 73.00 24.00 M 0
33 C33 1.00 < 1.00 0 0 2.00 -60.00
34 C34 6.00 < 6.00 0 0 12.00 -10.00
35 C35 6.00 < 8.00 2.00 6.00 M 0
36 C36 6.00 < 17.00 11.00 6.00 M 0
37 C37 108.00 < 108.00 0 0 120.00 -1.00
38 C38 12.00 < 16.00 4.00 12.00 M 0
39 C39 40.00 < 42.00 2.00 40.00 M 0
40 C40 2.00 < 2.00 0 2.00 M 0
41 C41 1.50 < 5.00 3.50 1.50 M 0
42 C42 1.00 < 1.00 0 0 15.00 -8.00
43 C43 2.00 < 2.00 0 0 12.00 -10.00
44 C44 2.00 < 2.00 0 0 3.00 -40.00
45 C45 1.00 < 1.00 0 0 3.00 -40.00
46 C46 2.00 < 2.00 0 0 6.00 -20.00
47 Car 3.00 < 3.00 0 0 40.00 -3.00
48 C48 6.00 < 6.00 0 0 40.00 -3.00
49 C49 16.00 < 16.00 0 0 30.00 -4.00
50 C50 2.40 < 6.00 3.60 2.40 M 0
51 C51 5.00 < 5.00 0 0 120.00 -1.00
52 C52 2.40 < 5.00 2.60 2.40 M 0
53 C53 3.00 < 3.00 0 3.00 M 0
54 C54 3.00 < 3.00 0 0 6.00 -20.00
55 C55 43.00 < 43.00 0 0 120.00 -1.00
56 C56 3.00 < 3.00 0 0 4.00 -30.00
57 C57 4.00 < 5.00 1.00 4.00 M 0
58 C58 4.00 < 5.00 1.00 4.00 M 0

rGlall Joaall (8 ela Wl jpudiy mpdi adli L Lady
Dysall 138 (e ailh dgmy imy Lae 11 sl aaal) (e ial a5 4 g8 cpualaia) o LD Ji) aaadl —
s <0 Al Clldly sl Calad¥) dads 0 5o el 13gd JBI ey ¢ jigie yge ylind T laie
& Dypmane Cagll Al b pualaiaV) LY e delee Gad 0585 o iy odaye o el dall iy
OM[ Jaall & 3y5mne Cargll i (& Qllully Cnsall Calat¥) aiie Jalas dady ([=30,30] Jlsal)
2l ) Caplall dads <[0,330] Jladd) L 5ysane cpualain¥) cLbS Ciagll adl (el) Caylall dads

JAML Jladll i 5)smns Gaualaia] ¢ LD 3))sal)
13 (e gl o 330 sm ade i Lee 11 sl sanll (gl sa5 11 58 e lusall ¢ LD JidY) 202l —

Onelud) cLlY) (e Zalidl ylsall 30L) die iy 8 s el 1] QBN jras 5ali dyse e 3l
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Chad) el Lain 0 o8 Al cangal) Cala) dady (ape 8 ey dlafin Cargll Ally Gld Basly Baay sk
&b G oo lud) sLRY) e dalae dad (0585 O iy (odape 5l il Jall i iage 32 58 4l )
[- Jadl 8 5)pane Cargll i (& angall Cibadl) juaie Jalas Ay «]-M,8] Jlaall 8 5)gemna Cargll
2l GalY) Caplall ey o[OM[ Jlaall i 5)smne Cangl s 3 lladl CGabatY) e Jalao daiis o[ M[
Oreluall ¢ LL lsall 28l a1 Ciplall dady ([88,M[ Jladll 8 3ysane (paclusall oL (gl
[0,15] Jlaall 4 8)pmna

73 yldiay 3ysall 138 (e (il dgmy Jiny Lae 97 Jall 2aall o sl 52524 58 Cilimpeddl JidY) 20l —
Ll Cahas¥) A i <0 58 Al aasall Calad¥l dady 0 s riall 13gd Jll yras ¢ Jigie 3)s0 i
Hsane Cidgll ali (& Slmjeal) e Jalae dad 058 o) cng (aye S il Jall B a0 p A
OM[ Jlaal) 8 5)pmne oagl) i (& llally Cangall ahatV) i Jalas dady <[=5,5] Jlaall
el a8l el ol dads ([0,485] Jaall G 5jane Gliajedl Cirgd)l a8l ) okl Ay
L24M[ Jlad) 85y smns iliayall

Diingd ysall 138 (e ol o Bal) dsms aae ey Lea 1l saad) (gsbiy 55 1 58 Aaluall JidY) aaall -
OB Baaly Bang Hlaie Aoluall (e daliad) 3lsall 30L) die ey 60 s xiall 13 JLlI jras ¢ 50l 350
60 sa A Ll CahaiV) dad i 0 g 4l Cansall GalasV) dady ¢ arge 60 laiay alajiu Cargd) Al
1-M,60] Jlaal) o cangll a8 Alabuall yusia dalas e (585 O ang (uiape 5 Jiel Ja) i iy
Gha¥) e dales dady LML Jaall Gaa Cargll s 3 congall Gahad) jatie dales dads ¢
Caplall dadis [60,M[ Jlaall o Caagll 3l Gal) okl dads [O,M] ol o Caagll il & L)
10,2] Jladl Gara lsall 21 Gadd)

138 (e il ol B0 dsmy ade i las 6 Jlall 2aell gsbiy 585 6 sa Aslual) e lusdd JiY) 20l -
Aalpall (paclue (o daliadl 2lsall 30L) die ey (10 s xiall 13gd Jhll jras ¢ 50l 2)50 yiind 3)5all
Aad lam 0 A agall CladV) ey cGane 100 Jlaier dajie Caagll Aly 8 Baaly Baay ok
Adlpall e lud e Jalee dad 088 o ony iage ol Jial Jad) L s 60 58 4l allid) CalyaiY)
& Dsane Coagll Al b gl CibatY) e Jalae dads (J-ML10] Jlaall (8 5)5mne Coagll 21
Caplall dady [OM[ Jlaall 8 5ysmne Cargll (s 8 Ll ol juria Jalas ey [~ 1,M[ Jladll
e biadd ylsad) 2l el oyl dads [60,M[ Jlaall 8 5)semne Asluall e liodd Congll ail GaiY)
0,12] Jaall 5y umns dlalpiall

2 ldiey aysall 138 e il agmy Ay lee 8 el saedl e ral 55 6 58 el iV aaal) -
L) Calas¥) Aad Laiy (0 2 4l gl Qi) dads (0 s sl ad Jhl s ji5ie 3)5e e
& Bypane Cargl) a8 Cpilinill ke Jalae dad (58 O g (e o Jial Jal) Gy Jing <0 s 4l
[OM[ Jlaall & 3y5mn0 Cargll i (& llidly Casall CaladV) e dales dady [-20,20] Jlsal)
Dlsall 2l Gl Capall dads <[0,160] Jladl) & 3ypane bl Cargdl a8l pal) okl dady
OM[ Jlaall 33) emns (il
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11 iy 3ysall 138 (o aild 25ms Any Laal 7 sl 22l e jraal 5856 58 2aiY) cpal JilY) aaal) -
dall By Gy 0 s A lldly consall Calad¥) Aafin0 sa priall 1d BN pmagc jigie d)se e
[- Jlaall 3 Bypeane Cargll i 3 Al Gaidl i Jobre dad 058 o oy paye 5 i
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Ol Basls Bany e B (e Aaliad) lsall 32l vie my o] a arial) 1agd JBN ag ¢ ol y5e iind
(A2 s 4 ) Calady) G Laiw ¢ 0 5a 4l Cangall Calyad¥) Gads cGrmnpe 1 laiay alajies Cargd) alla
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Jadl am Caagd) il Gal) Caplall dady ([OM] Jaal) 3 Bysemns Caagdl a4 Ll i)
0,120] Jlaall e 55 3jlsall 2l padY) Caylall daiis ([108,M[
Dfind 4 ey 3ysall 130 (e (il dgag i lae 16 ) a2l glan 585 12 58 sl KU i) aaal) =
s Jual Jad) (B ing ¢ 0 n ad alldly consall i) Aads 0 sa Jaiall 13gd QB ey ¢ isia 3)5e
Jalae Zads ([=10,10] Jlaal) (b 3ypmne Corgl) i (& S e Jalae Zad 0585 o) iy (e
Cangll 28l Gall) ol Aads [OM] Jlaadd) & 5ypeane Cirgd) adli 8 bl el CabatY) e
H2M[ Jaall o lsall 28l ) Colall ey [0,160] Jaall (paia ol SU
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S el dall iy g 0 sa Al Qllilly Casall Giaty) ey 0 sa psial) 13gd DRI ey ¢ igie 3550
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ing 12 s A Gl Gl dad L ¢ 0 sa 4l Gaagall Calyai¥) dadis <0 g8 asiall 13gd JIal) jans
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