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Designing a prediction model for the optimality index of special

care beds in Tehran military hospitals using machine learning

Abstract

Introduction: Efficiency and optimization of the hospital bed are
critical to efficient management. In this study, the utilization capacity
of a hospital bed in a military hospital in Tehran was investigated
using machine learning.

Methods: The present study was carried out descriptively in 1401.
By using the statistical data of the military hospital and field survey
and placing it in the proposed index of this study, the utilization ca-
pacity of the hospital bed for the beds of the special care departments
of the hospital (ICU1, ICU2, ICU3, and NICU) was calculated and
analyzed.

Results: The findings of the present study showed that the percent-
age of bed occupancy of the whole hospital is close to the minimum
standard, but there is an obvious difference in the percentage of beds
occupied by the departments; as a result, it seems that in terms of
distribution between the departments taking measures to improve the
percentage of bed occupancy, reduce the extra load of some depart-
ments and increase the working capacity of departments with low bed
occupancy percentage.

Conclusion: The proposed formula presented in this study will help
managers increase the hospital’s efficiency by measuring the avail-
able capacity’s utilization and identifying the reasons for not using
the maximum capacity to reach the optimal utilization capacity.
Keywords: Productivity, Hospital bed, Hospital management

Affiliations

Abasat Mirzaei'*"
Abbas Gomar?
Morteza Jafari®
Ali Beigi Nasiri®
Sara Abaspur?

Nasim Hatami?

1-Department of Health Care Management, Faculty of Health, Tehran Medical sciences, Islamic Azad University, Tehran, Iran.

ORCID: 0000-0002-1422-5193

2-Health economic policy research center, Tehran Medical sciences, Islamic Azad University, Tehran, Iran. Coresponding Author.

Email: amacademic@yahoo.com

3. Department of Health Care Management, Faculty of Health, Tehran MedicalSciences, Islamic Azad University, Tehran, Iran


http://npwjm.ajaums.ac.ir/article-1-966-fa.html

[ Downloaded from npwjm.ajaums.ac.ir on 2026-06-28 ]

ISSN: 2645-3940

DOI: 10.29252/npwjm.110.40.34

039 S Cudl yo udty S Lot (Kngy S (i g Joo (2150
il (5 T3l 31 00laiwt b () pg8 yaw (ol (sleilin ylow

ouus

#Y

" e Ll
S ble

T yhax oy
T (S e
Tygebes L)l

BN ERPUW

oo dloul gl aS il (0)lg o 3l Sliw,len C5 Siro 5 (55 0,4 1dodo
Sy i low €56 (¢ Ao 0yp b b aslllae (ol 55 il (Sl b sl IS
é §

0303 3l ool ul Ly s plssl VF o) Jluw )3 (hoogs g, 4 pols dalllas 3,15 g,
i a3l Oi SIS s g (e (ool gl lew d)Lp] sla
cdlys gla iy glacss gl Sbiwlon C5d (s 0yt cd b cdsllas 0]
A Jylot g acale (NICU ICUY (ICUY <(ICUY) i slows 039
tslon JS €0 sl sy 45 sl it - sls dalllas gLmasil, L ddly
cosd Jumsl sy i 3 (6,8l gl Lol el 5 lasbil J8lis a4y o3
Lol L (ise (i o8y 5l 4 a0 5185 dy doei 53 )15 3929 L i
g la sy 5 8Ll )Ll pwlS wrss sl ao g vy 4y e (Sl
Do b css il o b sla Giisu (68 gue 0y o)l i)l
o3l ol 5o Liomiw Ly ddlllas oyl 55 0l a3yl (ool Joo 3 1§yt A
o o) s eyl Sl jl ool wl pae e oLwlid 5 35290 <8l
bl oS lwlon )9 03t pinl Bl 53 e o Cgllas (aie o) e il
2, S

bl e ¢ Sl o C5T «(559 0 82 1 5IS OlolS

OB s g (Slojlw (Soowaly

ceem e YVEYY-DNAY Sl el o e oDl ol olSls ¢l o5 (S5 pole ccadlagy 0uSisly ¢ gloyd iblagy Gledd Cu e 04,5

Jgtame 0dimn g5 .l ) o5 oMol 3131 olSily (505 (Kb 30 pale cuoMs (o3Uaill Comlonw laios 35 50 Y
amacademic@yahoo.com : 54 xSl oy

Ol e oDl ST oSty )15 (S sl ccedligg 0aKls ¢ gleys (rilige Sloss ypte o9 SY


http://npwjm.ajaums.ac.ir/article-1-966-fa.html

[ Downloaded from npwjm.ajaums.ac.ir on 2026-06-28 ]

At

b p2)lg—s 5l bl 5 ambie (g5l dlate o Slimwlon
oelgl 4y 53 ()5 ALl (i oo el Sl
) (V) i low

Gy A s Yhaisl oS by olibon plEndg) Ll
Oliwylon glie jtte (gjlw dinge 4y yoxie Sl (Sos 45510
= o8l ol e eSSl e > 5 )b )
ohlew ploajlas cowl Sy LB gloanlje o b ay (¥)S
Ohlbes gl 3 5 s ol L adgl jlelye 5 (ol
P Sy G o g Ol e a Gl e (F)enl b
S8 St o] a4yl S 03l ety e
sl Gomdy 9 5y bame 53 jlegy jlcdlye it 51(0) a8
Gl Koo slor b (i Jlaiol (22l 5 elygl 5l
4S5 20, 5 Co e dilolw o cdd jl (6,0l o se ay
Sl g s b Jly B aile (wd ol Slaeuad jl gola s
s il (V)(F)emal odlatwl J B (ol gl adslae 4y
sl 4 o] L5035 39 Ly s slass aigy 8 4s
eS| Jlo ol L 2t 3 )ly Sl glassly 5 oo
Ohlews (8 yims jgy dlsd Cadd (g)leis s 4 s dupe
= 45 (b i lon 9 (e SO (L lon 53 6y
aair g by ddie WS S ) (g g Sl Al
(Vs (o il ]y phlon i) sl

a S u b odal e @8l ploul lallls wypdsa sy Ly
b a S 33 3929 gy Jo) g sl s sl
[a)b Jslos L bg) a bgpe slo o Ly Jloy slm it
el ol i Ui o yidir (VA0S oo 5 13 1, olo;
(sl e ¢l Cmen wiile Lo 5 53 00 Bs gl
il (sl a5 g s iy (sl laoly ool oS
(Sl Sn Sy Jos Un Jao ] 5 S (o 0 i
ALt AL SIS S gy il g bl 51 o3liasl Lol Ao
Oo—le8 53 5L aleMbl wlwl y yoa b aslw Jooa s
st et Fi 3 et s i) a5le iy 5 g
4SS (M)l ol 3)90 5 4Bl Copony SIS B0y
S J 45 otigy iy (6l i 3-S5, Sy wdrg I
slccws a il WS e oolaiwl (gin (Sloj ablie 3 g 540
Sl a5 g a0l (slagyly ol dbodls b ylaw u.:a‘.f_..wln)‘
le il an s SO by uUlg e d)lee oyl el 0l
S5l sl Sog) cdon® )3 29 pomie (SLiS ) gls 4y
SLoodls Sl (g pe Jlod 5 a oy LB A e ile
et 291, 39 (Ul g Sl A (gun a2
aile 6=k (V) 4yl |y lislow )3 059 sla c59
i olen 450l g gy Sl Ml jl skl Ly aolys oo
5B LM (9580 08 i i Lis |y (b lag
odlawl b duslio 3 gangy OB jo b as ]y i i 0y Slas
9 (o A g3 lagilw and Ly Jgone Lol |
b sl 3 Lo (ol (abeS 4 jL g adsu o
()5 o it i

Ll 9 (=28 S am (B2 jl (e Gl 2 Sl
e 03 (gl dud pd g 03l (0 sl (i Gl 4o

.

LY R

(S om0l g (SYsb (SN S bbb g e
Pl S )9t S Sliwlon 4 g cnl (9 ol
Ctligg (V) Sl g o mogad 4z g (o cd
0 g woto d_zol> ya u_whul slasls =S5 ol g
Ober® 9 Cdling pimw (A8 s3] (o Lo s lons
loyd 5 bl less a sl o e IS i & aSai sl e
S = 0L b Lo il menl ) Jeds 4 s
yo—iS (galatBl Mo (3l ly 8 lasne Ly iy oM pllas
P sl Ol aeliy g e lias YL e
Sy pei 9 alie U 5l (g Sgla jpLate 4]y 395
oalaiwl L )9S o pd (iloyd 5 by leds xuwg
(V)I59] s 4 39390 SISl I (638>

ol e (b (Slwjlon slo sl (i Side ||
liwylow sl cdld 5, Slos 5 () b Lis a5 009
Obiwylow 3, Slae sla Jdo ol eyl 5l S5 5 el
O pglaie do i ylow lymde gy 23)5 (oo Cgune
J=bd g (yp glhe papast g Cledd 3o La Cglg]
CnlBl aoyd Lo cglay ay dan g Ly ol jlow 5 sl ae

dg—r dls Sho (gL Cpmar Jslge g hlize o)l
e sl Jdou odol oty SLeMbl 5 enlaiwl Ly 9
9 &lie e papass 4 (s (e sl )3 )l sl
sbe 59 5l da (6y9 0t B g Sl sl €55
(V)28 I cwd 39500

J—l5 Lo anl j codlw ojg > wch izt (slmojgs A ilen
oAt wlgs g5 5 Jd> a4y uln L5 il ol)am (55l
o=l dsg Ly adlll) glad, oy oles o clasl
Oliwlon 3 1) SLeMbl I (ailae o 2o ()lon 45 2o
a boyge cledMbl § Sip aleMbl b wis o)y
SigpSllodsgn 3k Sl (22 95 5 lej (=) Qliwlow
Lo o e 5 52552 5l (S0 90 (Hlomd codlw
ol o jleadlye a8 cnl (ol (S (9905 (o
e 5 o Jsls spsld Slilss ay g sl 500l
S asilen 5 liwylon oy e 8)s y las o al 5,
I NVIUNS PG SSUV DU JOU B
dipe e dn ya Al ey old) d oS opde L
plosl e Jld o oole 5y Shae amy ilwy camal 9= La
(V) el gaolio (g5l diugg g 0ad

5 a=lie d9—aS L Gliwsloy ol (bl sl il ]
Copde g abl o yoyiwd )0 gl 5l d g bola wl pa_c
sbo ds ol 5l (S0 pliwlon p» Sliwjlon glacss
» by slacss (Vewwl JSaie ool Jo lim i
e pie A8 (o (e |y slen ylde papass 4 S b
Lo slan; 50 0ol a8 da b o 00 il iy aolio o wasS
P PIPIC T SR JUREN TP Tt
Lo ol 4 ccwl (- Saw 4 ST LS ly s lacusdse
ylon (sLacss coy e ol S sloyl sl 4l
Slpils d9 ke )> IS (GlaSS (g gl o d


http://npwjm.ajaums.ac.ir/article-1-966-fa.html

[ Downloaded from npwjm.ajaums.ac.ir on 2026-06-28 ]

v

B L ICUY s 1 ess V) (Sle oo a byl
ol as ol et [CUY oy o Jolie 1 0yl (0 4SS
QAsb sl D99 (S Solow 45 e P Aed s
S el |y s MDY Bl g, m sl A0l o
ohlew el s a S 0 ad (o lis Lo Serw )5, Jio
C35 3 ey S8 b i len il (sl i3
S8 Olj‘_w)lo.,g OIH.\A 4 A_sly e 5_,L.s Q_;,l .3)13 JM‘
o |y (B sla css co pie gl Kl 0 e L5 as
e i S o g (I (Gla €55 (sl (sl g 28
A8 ookl b ylow

055 Sl ¢ Hliwlon Hliode IS 0l as goidge
Ol jlows golio jl i s SYeb 5 cowliol oolii wl oM
domd (o s “ i low S35 (69 0y Ml g 039
DS o 0dlawl 45sKs da 3 alie ) ol ylew S > aS
5035 Casd 4145 g ClaS (Y SO liw)lew la csg
Sl e gla gy 5 Lol a L cu i an oo
Cwyd o3liul 513 593 dga e Tl gilie dal 8 e e
Clye Gl )3 lojmg A Sliw)low <55l (Hgel
CBS (53,5 pblyd dawg JLoy glayg S 3. (Ve)o)h oM
095 Ol e > Jsle o e Sliwlon Lo
g—raS Ay dzgi Ly il o Lo Glicwjlon jl g5l )— o)t
sy gilasloly Sl s jeiS 5o Sl ylow s &l
o=l el (YLl aizo Ml plLss (gl (Sl o
byl L pliwlon 48 ) (o p a4 (55902 £9-590
Sl asly 1y eolawl , sSlas 39 3 D4 540

e (a5 iy Cgpfs syt 4 L aclan 3] 0
O B Ol ot )3 (ollad i jloy 055 slo
sle pisa g pliwlon JS 58 gaio 00 e )b o laie
il (sla Sy e o3l )8 Ao 3)9 1) 0
Jbil o yd 4 ed s sl dopd o Hxd clil a o
) el css g pliwlon Jlod c58 o 9 glle 55
o3 Sy sy e L ccwlie la)Sal) g 00,57 Jlos
I ez Juil oy as ol i jsls adllas Lo 4 sl
el (o 1 5l (3] 2 b JBlis s S35 o
La it coss Jisl do)yd oo 5 o) Kil cglss Ll
O &9 1 5l S ) (e A Ay doxiS )3 )15 392
wwess Jbl o)y de gy d yomie (S8l plodl La iy
oyt Cmdyb il g Lo ise (B (LA Sl s
Shogd 8l coso sl as s b sla isu ()8 (ase
Vo3t VL) css Jsl s )yd 3e0 YU 1505 (g9
=l 23s Q3 58, YL a yomie L i (5 )3 (o
Lo VD 4SS ygo 3 5 o GBS (S o 0y o Jo—0)d
oy plaidl gyl lasl dylao a4y g asles  JB L css il
3 osliul (g3loiig Jpnyp ham 5] s 4 (ol 293
Iy wodlas s Jisl ds s dae ol o9 eyl | Sl
| PV S EY S ISV

4SS o ol en g gy ole b wga s S

Cadd e o aiile (6580 puy oSl 5l oola ! L ]
=Ll s U ) Sl 6)5 0020 5 552y 4ol 52
S aolio 0 e d by dl e 395 ol ol el il
b dales hlen 4o (S wy i Do 30 5 Sl
o sl golio BTy e (o0 e slagilw an b >
sl Jigy po (e 3> sl i i jledlewl Lo, S
aiee) o=l 3 ollas (S e ]y BT 1l Gl (e (e
=0 9 liwlow sla ool 5l oslawl Lwly ool )3 0,8 Sy
el )Lw u_».o.b:‘ )Jl> ‘-A—A&)Lﬁ u_wL.w (J“’?) )l odlawl

5 R,

o Glwslon )3 WL Jlow )3 5 (huog (b9 4 alllas ()]
Oipg s p Al aalllae ol 38,8 ploul ol a5 ey
05— Sl Cblye slp 55 (5)9 0 )t Al 4y pla ]
)I ool LJ ..)9_4)5 Csd 59 0% JW d[_.m ua>Lw l_.:
sy Sy by le g oy 3 bate 4 (s3laiig S
By pliwjlen ojg sla clye S gl coss
SRS sl gl a5 (e lie )5l sy Lot
doyd ¢ ab ol s bwgio dn byaye sla ooy Joo,8
JS 4 bgoye (g)lel (sl odly (Jlad c50 5 (b 55 Jlail
B35 drd Gl lo jmde Sl jme S L g Gl lows
Uil Syp piomad 5 biwylew JST JLsd s bl
A0S 63l aer i o Lol Ay Sl oy 050 slo
L cosie 0jmg sla Licso el eoss slis an by e Ll
2 e (g Olislon (o) 4y (o)l osliiul
Al Gty Lo i 5o

sl sy celll ae oy adaly Jdow )58 ol Caaa
Lo cols jobo d el Jbil e59 g ol low S o liske
oy 39— |, NICU 4 ICUY ICUyY ICU\ sla jiso
BB e Sl |y S8y ctle 650k Jae g o3l I, 5
bosyo sla 03y 5 ptd o plowl Jlisl css o sl wus
oo e 51 SO el 1y Jbisl coss g ol s 4
el il Sl oolinl Ly s 103, (gl 2o e o
5 L Jhde iso y sl 5 pdls plosl (s (oS
om2)S deloxe |y o

L Bl
Criile vy o3I 5l ealial L o (6y9] o (slm o3l Jdoos
sl eess o el a e a S ay o lis 6,500
cmlpe 3l (g J1B U o i )lag 2
a S (V¥ o)lai Jhrges) el e 2NICU 4 ICU v ICUY
oioli8l Jhsl coss ol e ioliel L aey (e ol
cpd db e i als Jhil cls el ca e il;8l
a3l Jbisl 55 ays 40 gy SledMbl yiisy ya ol
aS ol (ite ICUY ol oy (JLto lgie am camd o
sl asl d9-2>9 Lg)l_.o.u C_.dex_gu_:)yo PRJE. u_nul_w;


http://npwjm.ajaums.ac.ir/article-1-966-fa.html

[ Downloaded from npwjm.ajaums.ac.ir on 2026-06-28 ]

YA

90 -
80
70
. \
E source
3 60+ — Icul
> — IcU2
3 — cu3
50 4 —— NICU
40
30 : : : : : : :
4 5 6 7 8 9 10
wcaalsl o U.!_{-Lp
ColBl W msilen a0 cad Jbll wus 30 —Vo Loy lo god
144 » source
e ICUl
e ICu2
12 e ICU3
@ NICU
310 o
4 . .
3
B
3 87
L L]
6 4 ® [ ] ° b
] L] . ] .
™ . ® .
44 ] " °
T T T T T T T
30 40 50 60 70 80 90
i Jlawl 2o

C Jdl o y0 4 Cwldl Wuw (Sl Yo ylouls 510 g0

(8 o (B gy 95 (o o it oo oo )3 (6 s 9
—=e bLS)  LOSUL, Jas g Jab comsg o 555 e &9
(Y)s saalie gyl

JULERW O e d‘)—f el slol ‘L;,_M:L\.e‘) sl u_d‘fo
Gyl e od e dlo (6 S0b J)_Q” Ayl O‘)Lo.:{ Lgl)_g
Sl Olelon oy (o Sl a5 yS03 5K
UM BEl odla_wl .))9_A o Lo dl_muflps u»l_.w‘ - )L.m.)
Glen o S K= 5l aJlie o o) 5 g 5 e oaliwl 63l
sla e polasl 1 (hlan gl adage Gl lon sl ol
(OF)25—is (o odlawl S g a i

Job (S 25390 Gl 295 3ind ) (S 5 b
Iy ot slans golio S o a1y (oo loss wslil was
25 g 03l dcgazee Sl enliwl Ly 1y ool S ey ga

u‘)_’.,\a dl_a:uﬂjb )‘ u_§) (U yd C_sl.uo )l Ao oalaiul
Gl odloiig sla s oly 5l S a8l o byl w o 4o
Gl liwlows 50 Coldl Cio b wgio i alS (IS i o) S
b ol e S pte yg Laie dy 4 S il od b dlpg i
ol ol 4 JAS 50 alee il s a0, Sloe
ly Syl loladl J, S J B s)ls o d o) 10 5 0390  oluoli |,
(IS 9l Jmos an i low 59 o 3l i odliil g
G 308 Gl I en 5 dl) b g d Sllae S
0l S S8 gyl g IS5 slaania Jold d i oa Sl
aladiay i wy G bl wlen o domen Dy A aled
SLas 35250 53 elin s Lancub b Ly 1l 1 J5 aie

LIY)asey asl) gy
Oliwylow 40,8 iy S en g v S b wgi aalllas Sy
CBlyo gl xlio g Ce s Cydgae b u b4 La
cszrlye Jd3 g g9 Lo )gSl o rrimen Ml (o oibow


http://npwjm.ajaums.ac.ir/article-1-966-fa.html

[ Downloaded from npwjm.ajaums.ac.ir on 2026-06-28 ]

Y4

Differentiates Patients With Respect to Clin-
ical Outcomes Compared With the Emergen-
cy Severity Index. Ann Emerg Med. 2017;
pmid:28888332

7. Dugas AF, Kirsch TD, Toerper M, Korley
F, Yenokyan G, France D, et al. An Electronic
Emergency Triage System to Improve Patient
Distribution by Critical Outcomes. J Emerg
Med. 2016;50: 910-918. pmid:27133736

8. Dharmarajan K, Hsieh AF, Lin Z, Bueno H,
Ross JS, Horwitz LI, et al. Diagnoses and tim-
ing of 30-day readmissions after hospitalization
for heart failure, acute myocardial infarction, or
pneumonia. JAMA. 2013;309(4):355-63. https://
doi.org/10.1001/jama.2012.216476.

9. Hong WS, Haimovich AD, Taylor RA (2018)
Predicting hospital admission at emergency de-
partment triage using machine learning. PLoS
ONE 13(7): €0201016. https://doi.org/10.1371/
journal.pone.0201016.

10. Ferdosi M, Niaraees Zavare AS, Akbari F.
Analyzing hospital bed productivity using an in-
novative indicator. Journal of Military Medicine.
2020;22(7):737-46.

11. Ameri H, Adham D, Panahi M, Khalili Z,
Fasihi A, Moravveji M, et al. Predictors for Du-
ration of Stay in Hospitals. Journal of Health.
2015;6(3):256-65.

12. Lotfi F, Kharazmi E, Bayati M, Alipour H,
Lohivash S, Jajarmizadeh A. Estimation of the
cost function for hospitals affiliated to Shiraz
University of Medical Sciences during 2015-
2016. jhosp 2020; 19 (2) :25-34

URL: http://jhosp.tums.ac.ir/article-1-6246-fa.
html

13. Karim H, Tara M, Etminani K. Factors Asso-
ciated with Length of Stay Based on Admission
Data in Emam-Reza and Ghaem Hospitals of
Mashhad. Health Inf Manage 2015; 12(4):415.
14. Dr. Krishan Kumar Goya AHP. To Predict
The Best Hospital In An Area Using Machine
Learning. International Journal of Advanced Sci-
ence and Technology. 2020;29(12s):1371 — 7.
15. Mekhaldi RN, Caulier P, Chaabane S, Chraibi
A, Piechowiak S, editors. Using Machine Learn-
ing Models to Predict the Length of Stay in a
Hospital Setting. World Conference on Informa-
tion Systems and Technologies; 2020: Springer.

(00)as5)S anlis oy sl oy wd

NSRS

Gie bgle g €55 JUiil o) (69) 1 S9290 sl Jge i
Ui et Ll gan Jols 48 1505 55 ya5 olyLans caeld
4.)&.)[.@(_“»; JH)S Jel )_..al> 4sJllas ).) Ll ‘.)9_«»‘_5_49«_7:)
e 13l o bl e ()5 536 5 ote e Jale
Sl w8y 5 olwls |y cldld a s o 5l e s gy 5
2 Cdlye Gloss (gilasloly i bl uo o wgio i als
solaie Q-M)wrw@wtﬁw&—ﬁ‘)faJ}—“
Sy oo b 0 cs sl dopd ale , 5U i als
dagio o GhSu ;b )y Sl g Jyeyd ol Sl sl
ow@@uw))ﬁum)wkMMDdryH@
Ol cslite 9353 (0 by po e oS 4 0gdlae 59
Oliwlom 53 G5 (655 0580 9aks G D (Lutuo Slolidl
el Pl

&l
1. Falcao PAA. Predicting Post-Surgical Lenght
of Stay Using Machine Learning: Universidade
de Lisboa (Portugal); 2020
2. Kermani B, Gharsi M, Ghanbari B, Sarabi
Asiabar A, Atefi Manesh P, Baniasadi A, et al.
The relationship between the levels of patient
care and length of stay in hospital. Neurosci J
Shefaye Khatam. 2015;3(3):32-40.
3. Sun Y, Heng BH, Tay SY, Seow E. Predicting
hospital admissions at emergency department
triage using routine administrative data. Acad
Emerg Med. 2011;18: 844-50. pmid:21843220
4. Bernstein SL, Aronsky D, Duseja R, Epstein
S, Handel D, Hwang U, et al. The Effect of
Emergency Department Crowding on Clinically
Oriented Outcomes. Acad Emerg Med. 2009;16:
1-10. pmid:19007346
5. Peck JS, Benneyan JC, Nightingale DJ, Gae-
hde SA. Predicting emergency department in-
patient admissions to improve same-day patient
flow. Acad Emerg Med. 2012;19: E1045-54.
pmid:22978731
6. Levin S, Toerper M, Hamrock E, Hinson JS,
Barnes S, Gardner H, et al. Machine-Learn-
ing-Based Electronic Triage More Accurately


http://npwjm.ajaums.ac.ir/article-1-966-fa.html
http://www.tcpdf.org

