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Abstract

Many of the world's top universities have already decided to hold the next semester with e-
education. In our country, the forecasts show a red situation for some areas in terms of the
prevalence of corona. Also, a number of university students are living in these areas. Therefore, in
the planning of the next semester, more attention should be paid to e-education. It is recommended
that the next semester be implemented in two parts, including e-education for 10 weeks and face-
to-face training for 3 weeks. In face-to-face training with the needs of the educational and
dormitory space, students are divided into two sub-categories (A) and (B) so that it is possible to
implement health protocols in universities and dormitories. In this paper, to determine the number
of male and female students accommodated in dormitories for both subcategories (A) and (B) in
face-to-face training, a mathematical optimization model is proposed in the form of nonlinear
programming with integer decision variables. In the objective function of the model, the
distribution of students in the educational space and dormitories is done in such a way that it has
the maximum possible dispersion (minimum difference), due to the prevention of the spread of
corona disease. This model has been implemented for the allocation of student dormitories at
Allameh Tabatabai University, and its use can bring positive results for decision makers.
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Table 1- Input parameters of the optimization model.
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Table 2 - Decision variables in the optimization model.
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Table 3 - Constraints of the optimization model.
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Table 4 - Name and capacity of dormitories of Allameh Tabataba’i University.
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Step 2- At feasible point XY, partition variables XV into X¥y, XY XYs
Step 3- Calculate reduced gradient, (df/dXYs)

Step 4. Evaluate gradient projection search direction for X¥; with quasi-Newton
extension

Step 5- Find y € (0, 1] with X¥s (¥)
Step 6- Solve for Constraints (XYs (v), XYp X¥x) =10
Step T-If f(X¥s (v), X¥p, X¥a) < f(XYs, X3 XYy) Then
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Figure 1- Psudo code of the generalized reduction gradient method.

' Add-in

" Frontline Systems Inc., solver.com
" A version of LINDO, from LINDO Systems, Inc., lindo.com
* Generalized Reduced Gradient method
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Table 5 - Model input data in the format used for Allameh Tabatabai University dormitories.
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Table 6 - Results obtained from solving the model for the value of the objective function under different parameters
(NFS = Not Feasible Solution).
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1 0.5 0.5 0.6 8,454,256
2 0.5 0.7 0.6 5,746,106
3 0.35 0.45 0.5 6,115,362
4 0.35 0.45 0.55 6,115,362
5 0.35 0.5 0.55 5,864,022
6 0.5 0.5 0.55 5,854,789
7 0.5 0.6 0.55 5,327,345
8 0.5 0.6 0.55 5,436,521
9 0.5 0.62 0.55 5,279,575
10 0.55 0.62 0.55 5,170,130
11 0.6 0.8 0.5 NFS
12 0.5 0.8 0.5 NFS
13 0.4 0.8 0.5 NFS
14 0.5 0.7 0.5 NFS
15 0.5 0.6 0.5 NFS
16 0.4 0.6 0.5 NFS
17 0.3 0.6 0.5 NFS
18 0.6 0.6 0.55 NFS
19 0.5 0.7 0.55 NFS
20 0.5 0.65 0.55 NFS
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Figure 2- Results obtained from solving the model for the habitable percentage of male (right) and female (left)
students under different values of parameters «, f3, 1.
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Figure 3- Results obtained from solving the model for the habitable percentage of male and female students (right)
and the value of the objective function (left) under different values of the parameters a, S, /.

1 S am |y Oldalin olg o X 9 Y 6\.%}&3- las

MQ}[JA 45&))«0).) ¢8‘j)} -LS‘-;QJ -L_J); LS).’.J?,QK"\ ub> c}\.:055j,8>062 Lf.“jﬁ:‘\-;}u*dh LS‘)’" N odaline
Y @&l bolSlir s oISl bl 5 ol smelils deops ST ciled Jaed |y Lol b b 51 das ;5 00 L5 5,5

AEL e gl s e g ol (,ST.’.M; UL P P N1 oot P PR K Vi ¥ VPO S 5 B[O A VY W=

th:"‘)l:’:(ﬁth—."b‘bj’j‘ L&uTCM W}°\'<‘:\JL§[A°K:"}5JJJ’“§J?Jblf.j’.“mlbi)&‘“\ M)}df”..:«:g ." OML&A
.\..’.Ll.vda Loy OQ/OY 9 OQ/YT 0 Q/Vo g,.:SJSM ‘LQU:')J\ O’f-l J.f}:l;& 1=0.6 1,320.7 «=0.5 d;l.kﬁ

‘}:Lb th’;c\)l..:‘ V.:u @ .Iaj.:f LhoTQw; o@b Ls\.ﬁaK:b:— )bmj):é-b ul.i?v.fu\: Q&w‘ Loy u.iJ.:AS Yoodalie
£V VA 5 EA AT (T AR Lo il o) A8l e 1055 $=045 a=04 suman 5 1=05 $=0.45 0=0.4
ASL e oy

Cl 2=0.6 £=0.7 @=0.5 & ) g0ty La 2al)y 23 Lo ¢ g O g2 8315 OIS JB b b 208 5 0 iy L€ edaline
el OV /88 508 V0 (gla 535l b " SladT dgl 5" oo dgd ol 4 by e 3 58S

Cl 2=0.6 B=0.7 @=0.5 & sopts ba eyl 23l o ¢ 53 Ol g lils Gl LB b b o) 2eS 5 0 i 0 sdaline
Wl L3 OA YT 5T e Gla Bl b s i g 5 Glae g S 4 b e S S

«=0.5 C))}«.pdu LQJJ.A\)H ui))‘ Cod £Jiil.:: U:N))‘ Lv RNV C::LS Ls‘)’ oJ.AT Cewdd @Lﬁ'c uﬂi-@-’ L°J~.$4(’L>u\ (_SLAJ.{.LA)'T O 2
‘)Jij Olaalie Ol};@ cd}-b— U‘i‘ Sledb| U"L""‘J” ol 0l umgxwo Y d}-’}. B QT c{b; aS .L:wbdo 4=0.6 :ﬁ:05
3503 (6 xS

)JA.QJW&LQCWUJJOL{.M\)‘;-LS\J{J% cé‘})) Sl A0EYOT JJ\JJ “JMCULS‘)‘J:).) uif‘:*ﬁ Sedalie
TY 5 Ol Sl K13 (Sl b 51 53 00 e o8 ol o i35 g 31 S5k 510 AL andle oSl
dals o3 T dgd 55 5 e 0l s iils O Gl dal 3l 55 05,8 B esldnals ) ge ol 5 Sy eSSl 3l oy

.)ﬁ

4

<

R AR

VaA

o

“

VAA=Y 2 Y tasds (liasl (Y oyl B0y cQL:Lo.F): G g &;M



Y

Sl ol ol g Je

Ssebils s Ntejes SRR

5Us,8 Jal 5 s

T

oli;b;—@byﬁ g P ‘):"->dk:’.}’=:“-">d&”" J;BMJJJ}J}UZ{% cujloblid‘): LQU’:')J‘ U':'.“:"’J WV oedalice

5 Ot gl il G yimmen il 0 Aoy 00,07 5 04 JAV Lagyl o)) a5 ol " gy gl 5 "o gl

OQ/VO L&QT&)J‘ASQM‘HJL_IJTW"}”QM ..L.._.e,..:lt" b&?bkyﬁ g_..::jm ‘NQQM‘JQ&M\ JJBMJJJ'J:-QS

.L..&LL;A doyd OV/QZJ

Ls_‘sLJoLJo adle olKislo 6&0&5} 5 ulS.MJ JJ[B ubmlb LS‘J" \ o)Ls..‘;'; U,M.:Lnj) AJ“"L")T R )| cu\aid,wmdg C"L“"’ \ J,.AD
Table 7 - Results of the best experiment (Experiment No. 1) for students accommodated in the dormitories of

Allameh Tabatabai University.
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Figure 4- Results obtained from solving the model for the total number of male and female students accommodated
in dormitories (right) and also the percentage of their total in the best conditions and the highest dispersion of

students in different categories (left).



MMJ.J:L’-A

ol oo 40 0T (5o ol cilisen 3lie 5 (sl oo ST oo (6 S puranitd (SLa it sl (9351 Connsty 5 Jikae o 31 s
e g S [y B 0l 0] 5 (6 S el Lo it Conmsliam Ol nsge SRl el Lo 35l g0 a3l
S ol cblypnens a8 (Lo S (,:w_@ b S35 Oy oty ol Lo plowil ke sty 3l o padetio s 2l
38 ol eals s SLBLL asdle olKisls )3 o e o Sas 5 ilittus (Slapoands 4 435 b s ot 5 o Sy g0y
R S DSl 4 el s S el (gl dde (53555 SLa LG Ol St ) dadr 3 e slba el

3ol polazsl dazally ol

Ol ccilises (sla ibe 3T 5o ol sl i) 3l glas sames (51 aS A 4 B céﬂfmw} Jde 53 La el 5 -+ s
WJad opl OBl @ a5 .3 S 513 anolie 5550 5003 8 uSaie T g j3 Gl Gbélj ool Coudis 5 )) 5 e

D503 Clldp |y iy Sldalie lg o

(B=0.45 =035 L aslio )5 2=0.55 f=0.45 0=0.35 s zal)l solie 51, T gder 53T 5 € slalesT A odaliue
Ol 55 65 A=0.55 4 A=0.5 31 Sbs,S Lol s 5 ol 1 S B s JRdl s Ol Liull das o oLis A=0.5
)6 s b S S s S\p ey

$=0.45 @=0.35 L aslis ;5 J=0.60 $=0.5 0=0.5 L zelyl slie sy N Jadam 53 15\ sla bl .4 sdaline
Yo sl e 40 (2033 0.60 405 31 obs S Jaul i 55 oKl a I b b Sl eslinad Gl Rl das e oLis =055
Olyee oSl (gliad 3l ey (aamys Y+ sl Bl 53 om0 35 (Sl LB Gl 42 1) Bs w6 230 (e
Yl Sl s Lol ol Jdl o 050 i O JKE ams o bl dasys T s 0l s tils ST,
Sledbl llas s o Ol | Lol gaamme (S5 Sl dao)s opimen 5 OSGl b 0l pedils o> 655 0T Loy

@A.?u 9 uljﬁ:».) ‘Ulj“"‘.’, LSLAQKJ‘}} BE ul._v.ya:ub JS Sldas EXD) E:J\x:’a C)"‘"’“ MJJ c(g;..? C,.a.w) J.(.: O._v.l BE] AJ.ATC;.«-NJ‘D.
.L:LL;G Loy Y\j Y¥ 4 S 9> s.,..;jm cL&QT

b A& K Qg g JA2E s sy sy gl gl dS A bl e
000 Sl gl sy o 202 10
" s
B0
000 e
500
1500 000
1500
500
N wwxu;xww

ff’*’)f"’fyj?;, flja’y

\
¢

1 5o s 0 s o Sl 0 e
1 Jg_!l_,iJJ dﬁuldﬂju.u. dJ‘Jp;J'LIbaJJ
Comns) uli..ol J.:Lé QL'W z5ls Loy (69, OI oy R TRCS u»ul)B' 9 LmoLi:‘P e JL\M‘ RV u';.m g_;|).4.._u -0 K&

Figure 5 - Changes in the relative occupancy rate of dormitories and an increase of about 10% in the
percentage of accommodable students (right) and changes in their total percentage (left).
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Figure 6- The effects of increasing the relative minimum rate of female students with dormitory needs on the
percentage of accommodable students (right) and changes in their total percentage (left)
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Figure 7- Effects of not preparing one of the girls' dormitories on the percentage of student accommodation capacity
in the dormitories (right) and changes in their total percentage (left).
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Figure 8- Effects of an increase of the incoming students by 10% on the percentage of student accommodation
capacity in dormitories (right) and changes in their total percentage (left).
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