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The passenger line planning is-a process of strategic long-term
decision-making problem in the field of railway passenger planning.
A line is a direct railway connection between two stations. A line is
characterized by the origin and destination stations, the frequency
per day, the route between these two stations, and the intermediate
stops at passing railway stations. Various mathematical models have
been proposed for_passenger line planning problem, and different
solution methods have been provided so far. Two solution methods
based on column generation algorithm and genetic algorithm have
been proposed.in this article, the first alghorithm is defined in one
master problem and two sub problems. Since the solution provided
by column generation method is not of the integer number type, a
heuristic ‘algoadrithm has been proposed here for converting the
results to integer numbers. The objective function for line planning
problem in this article is to maximize the number of direct
passengers. Direct passengers are the passengers that can travel
from their origin station to their destination station without having
to change trains. Results on the proposed solution methods, for
twirty two test problems, are compared to those of solutions
obtained via CPLEX software, one of the well-known solvers for
solving both linear and mix integer programming problems using
branch and bound algorithm. Results show that the proposed
solution methods have high performance and accuracy.
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! Lagrangian relaxation

2 Train time tabling

% Crew scheduling

* Column generation method
% Master problem

¢ Sub problem

Goiluws bshs 65 aslip sl Jaw ads o Ll il asls
Oy Sln ) (k) e (0l (0 Blane 45 098 (o0 (B2
A5 Jyo 50 Oged dzgi b oS o bl 093 wade 4
olea b gbyuie gamenls, (iRl el bl bshs
sl @95 2 Om S LA o3> j5b 4 5l (il
Goalog psls 5 (alEl alias ool 9 28l wmlys nl3dl
Sy wbp ks 55 50 S 5l g WS (oo el 1) Glojles
Glalds o uguome Dlynss 4 Sy (o 5l e bghas suse
Dsle oo Sl 1) ans &) jaw

L assS o collid Bl i 5 Jo> 035> 5o o5 gle oS,
Sy inile) «5 Blus bghs (g5 aeliy Loldy i
O},o.i o)L{M Al 3] AALJ).: 9 ulfjld ua.:.aapu o cLb)Ua_é
Iv]

2 Gy B g Jo iy 4l 5o pad ol LBE i iy
Sy by la 5l G 5l (S oS el Bl o> 055>
GBS ey 09b g0 3yl oSl zs) o o Lol
Alae JB 9 Jo 0 b g5y abp plo sl plaw slolis
aS ol aisls bl lolis 5,60 4 goomie SYle .l
g o, [F¥] & lgs oo

ol 5o aS sl gl bghs o, aslp (son dl> e
Cawdy b3 o gl (asiin 1SS olaws b angy bgls al> e
Sy by ae) jo 0ads ploxl a5 pytege 5l (o
Jl o Sen 5 Sy allie 4 g oo (5 8lus bghas
addllas poiinns (5 Blace Slass (g5l aiiiog (g9, » a5 V4P
LSl 5 el 1) Lol soled byl (59 5505 0,Lil Cansl 03,8
o Ol 395 Jae J> lp |y (Ao sla by, 5 03503 (B
lolws

sae b e Jae S il e g e NN Lo o
a3 Sile dneS Cuz g belad (05 oy lp e
Gy Jow gl (e Gl omimmen 250,5 il)l bglas Sllec
S o5 S g 5 00,5 i s ae s oo
Jlo o ullses 5 ouiwsS [Pl wioges Jo g5l aige
Ol g 00,8 &l bz ais i o5l S glp Jow SO V- F
P IVT w8 o 5 5 a3Ls 02 )80 6 bt | Joe
03,5 adlllas bl Jlles slo anje g5lo aneS g5,
503,85 Al Jae cnl o slp oS 5 a5l g, S 59 e
IAD a5 o pleal o jlad oS > saiile) Jow b 1) 05 Jow

F ooyl —TF ol —IFAY i) wdgi Co o g @oluo cwaigeo (Modl w4 05


www.sid.ir

fa¥ 0255 woxo g b aesmonde Lo ple ( oy Sgrumo

o1 ol 50 (5 3Luo bohas (5315 4ol y (g3l diuy

Max > > Vi m

a,bev eer‘reRa b

z yr,a,bS da,b

eer‘reRavb

Va,beV 48

z yr,a,b <C Xr

eer‘reRavb

VreReer )

Z X <u(e) veeE ®

eer|reR,

X 20 & Integer, yr,a,b 20 & Integer. YreR,vabeV )

S Lawgs oS | cewiis o ylase Slaws JS () Guw s
Aled oo Al Wiy o O dake 4 o )l bglas
4 a5 uy8lee olawy IS a5 a8 e lo (V) Cusgase
el anles (oo Hhe dale g laee 2 (oo s Sjge
o Ol (1) Codgaome aBl jS wale g lawe ol i LA
Sy 5 45 apiiee o dlee oo IS L3 a5 a5 WS
Lwgs ond sbml ol 51l S o e ol LS
WS o b (F) Cudgamme il a8 L o] 8l olsel
a> 5lal ol e gy, bshs 4lS gla glielslaaiias o5
@ arg LYk as b sl meS les ol s, pliel oYL
slo o] slass g Dbl 5 @l i pla alge
5SS Ol a altas (ol 50 a8 T oo ey LS 0 B
b yiie £95 (B) Cadguse D98 (o0 (258 (539)9 sl Sk
slo i g9 g0 2 S A5 (e iy ) At e

i oo 33 £65 3l e

Slml w98 2 (oo Ol Jo 9,
Ogw
2 e dllie (pl )0 ool &l > (hgy ()l a5 jshailen
G50 Jo Ghey S sl cnl el gt Sbml 0,651
oS el b ) ab Jlaw aige Slor 4 pliws ln
ol 655 4l ond aBll ps a e oSl aL
ange o 58l ey bwgs oS ol S5 Blee J> sl B,
e 0,05 sszy plils el U5 B ooy o il
Bl J> 5 gt Sbml @ )ssl ae) jo (5535 B (goanie
@ 0lF oo oS Selond @)l o oS ) SWST 4 (SLSS

S del sl lsz has lr @B )Nl Sy astinss
S Olsie 4 cwl ouls &Ll s sae sl Olsz a4y o, 6K
Gl byl gy by altes > lp B9, ©ols
O PRV SCH P <A Je ST < | TON

S Rle bshas (65 aslin (£2b) Jae pgs (idu yo aaldl o
OB 0 09d oo Glo el oalds solaul o1 sl allas ol g A
J> e ogte sl (B p e 3t pRyesdl g
sl plez (i 5o 00,8 (oo il ead e (SL; Joe
e Sl e S il ey by, p e oolin
> ti3m Bl &y 45 L soleiiy > slechs, ) 008
Wpe) 5 S5 A AL R )3 g ond plxil ey S
235 oo Wl ST stash sl

bols 3 aolip alws ¢l (£8L, Joo Y
o2lely 50 (6 dlume
T el 588 5l gl (s, by (o2, Joe
5.0l alS o i (8l Slow £ gezme codlls oolaiul
Sy b Al la Cadgaze il oo aniin 1) solie
Sl b o gamme LBl Cadgame Jold (g Alus boglas
el a0l leST 50 (55, jUad pliel slaws JST Cudgase 5 0ad
o]
o lo @
LEE & o leS o )les e
TER bghas oni)leis r

A,DEV oK) datio g los oyl 13,b

b acgoxo @
Syge s oKyl asgaze 1V
WS gle S acgeme  (E
coolgiin bghs acgeme IR
HECR B P
baaj il 1d,,
8 LS (s, a8 pliel b 1S5 olaws gYh o> :U(€)
G g el C:

o (G yuiio @

o ls Slasy Siby e dae g4 5l preal e

Tl by baials 31 s “Yrap

S5 slaws Sl cuses due g93 5l Al pronal psie

rhs 0T

! Genetic Meta heuristic algorithm
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