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Abstract We present a link that allows Excel to call the functions in the lp_solve
system. Ip_solve is free software licensed under the GPL that solves linear and mixed
integer linear programs of moderate size. Our link manages the interface between Excel
and Ip_solve. Excel has a built-in add-in named Solver that is capable of solving mixed
integer programs, but only with fewer than 200 variables. This link allows Excel users to
handle substantially larger problems at no extra cost. Futhermore, we introduce that a
network drawing method in Excel using arc adjacency lists of a network.
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ExDE Aos1a o)
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st 120z + 210y < 15,000 (Cl1)
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<2y 2> 49AE 5d 49 LPSolve X0 &
A7rg (Ex1)S LPSolve IDESIA] ¢lojS<l slwolt).
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|

S Constraints

A HIZ0 x 4210 y <= 18004;
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Ipsolveb5COMAIIE  "C\Windows\System32” ZEC=
BEANE gt} a3 A4S AYgs & e-uaz
-Visual Basic Editor"& 433ld, <4 VBA
(Visual Basic Application) #8740 Ago] #u},
VBACIA IpsolveS5COM.AIE AHE-317) sirde "%
T-Z2E Agse COME 523l Fo] yeh}
d, o] AoA "Ipsolve version 55 COM interface” &

Folx] Aag 3 F9 Ho}
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> (ExD HAHE tahs 2ROt 4 &
Aol HAG F4E B8 Zzalde HyPRAe
Agsta Qi olg Hrh 243 dolREE g}
12} (Private Exl  As  Ipsolve®5)& Exl&
Ipsolvedd 7fAZ MU= Aoli, 48491(Set Exl =
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[PV ()

27:

38:

: Private Ex1 As lpsolve55

: Sub main ()
Dim 1p As Long, col(0 To 1) As Long, param{(0 To 1) As Double

Set Ex]1 = New lpsolvebb

Exl.Init "." ‘LPSolver) AsE ARE AT

lp = Exl.make lp(0, 2) ' A%2e o, Wael 4 28 Ex1e AR
Exl.set col name 1lp, 1, "x" ' 1¥H#z ¥ o8& 'x' & §
Exl.set col name lp, 2, "y" ' 2¥WH —",‘—9] olg& 'y'RE g
Exl.set int 1p, 1, True CIHA W] AgAds B
Exl.set int lp, 2, True 2wl Hepo] AeAgE F

ccl{0)y =1
param(0) = 120
col(l) =

param(l) = 210

S

Exl.add constraintex lp, 2, param({0}, col(0), LE, 15000 'A¢F2] (c1) F7}

col(0) = 1
param{(0) = 110
col{l) = 2

param(l) = 30

Exl.add constraintex lp, 2, param{(0), col(0), LE, 4000 'A¢fA (c2) F7}

col{0) =1
param(0) =1
col(l) =2

param(l) = 1

Exl.add constraintex lp, 2, param(0), col(0), LE, 75 rAeka (C3) &7}

col (0) = 1
param(0) = 143
col(l) = 2

param(1l) 60

I

Exl.set obj fnex lp, 2, param(0), col{(0)

Exl.set maxim lp
Exl.solve 1lp

Debug.Print "ObJ= " & Exl.get objective(lp}

Exl.get variables 1lp, param{(0)

Debug.Print Exl.get col name(lp, 1) & "=" & param(0)
Debug.Print Exl.get col name(lp, 2) & "=" & param(l)

Exl.write lp lp, "test.lp”

End Sub

‘EHESE (o) 7t

'Ex1e HH&E -3

<218 3> (Ex1)Y

A g T3 Visual Basic 39

5 AAse Aotk 5Ell(ExLnit ") LPSolvert 212 2Ws) We) o]5S y'E AAsE Aot 92
A

ded EUE A4 AR, e “UEAT Zr] A(Exlsetint lp, 1, True)e 1WA ®&o] 102491e
£ 72k 681<0(p = Exl.make | p(O D) Ex1&  20A wgol AeAeke Bajehe Aojth

make_IpE 3} Aok 07}{9} AW 201 M3 A LPSolvet &pgtelvt gk AgatA] o, 7
W OEAR Qs lpehe Wt olF Rz s Hor mE We) HlSA o] g Aow A
AAs= Ao}, 73}?J(EX1 set_col_name Ip, 1, "x") . 3&& AAS W setlowboE e A
< 1A B5e] o]EE xR AFSE Aola, 88 W set_uphoE olE3hd Hrl
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constraintex Ip, 2, param(0), col(0), LE, 4000)o]A F
HA A9 gt 2% col B param®] A7|E AAdE
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3~362Q12 Debug PrintE 53] E23 2 24w
9 A& AdAste FHeoloh 372 (Ex].write_
Ip Ip, "testlp” )= AAHH (Ex1)E testlpZ “WWEA”
Zrjol Agste Ao, TheF "Ch\temp”o] A&stn
AT "testlp”E "C\\testlp’2 uHFo] AAshd =
=

LPSolvex dlgtolu} Ashs XA3A] ¢ow; 7)&
HoR HE WEIt A
o} 3hehe A ASEHYE set_lowboE AT xAs}
A set_upboZ °]g3hd ),

11~158R1I7H A = A k2] (C1)
120z + 210y < 15,0008 F7l5t= A4 AdH, Wd
coll= AW A 27t 453 wld paramodl
= ARdsY Azt AddErh 1582d(Exladd
constraintex Ip, 2, param(0), col(0), LE, 4000)94] 5
HA Aol #k 28 col B parame] A7|E A=
Aol 16~202}Q1& A ek (€2
110z + 30y < 4,0008 F7}sl= Ao, 217252
Q1& Aok (C3) z+y < 758 F713te FAAo|th
2631240 HAgeA (00) max 143z + 60y S
F7kske #ARAd, 31 #(Exl.set_maxim Ip)S &
stz dAst= Rolvh ek 43
Aol set_minime ©]&3te] AFsd @k 328
(Exlsolve Ip)E (Ex1)9] HAHE Fal= Aolm,
3~3624212 Debug PrintE F3) 33k 2 AR
79 HAHAE Addste AAolvh 372 (ExL.write_

=1 A~
s

& oo 2 Mo

Ip Ip, "testlp” )2 AAE (Ex1)E testlp2 “WHEA]"
Zod AFsE Aoz, vk "Ch\temp’ol A7t
At testlp’E "C\\testlp’2 ®HFo] A A3tH #
t},

ol kll_ql

==
e

HE

20
N

32 az2|7] 7lsg ol&st

YEJIE A8TF2E o83t HH3s AT +
deS oA AFsH. a2y HEYZ EA
ol @ 3o EAHE ot AL WPL vEYA A
AE 2Po.2 Yehlo] Be Zojth AR AolA o
Efa ag7le €2 JUE 2738k, MS 294
o & 18)7] 7% & o &5t dAdA e HA
EAE 18 F Ak

<I¥ 4£HF MS o929 B3 Tg7] 7% °f
£33t UESAE 19 HHYEo|t} o UESAE
287 YA E 67 =29 FolBT X, v 9
A xE G2 e 9 ofae diE f2E 2 A
2 AR & 92 g}

<238 £ UEYA a87]9 9

olgldt HuE Jdad AAAAEH, <1y 5>
dAdo] YEHAE 3 48 &S HoFa 3
o <29 5>¢ TSheetl; oA A B2 E2, B6, Bll
< M™ME, & K3z e A=RA NoOfNodes,
NodeRadius, NodeLocation, NoOfArcs#h= o=,
7t Aok o] Aee WES FUd To|E, (range
name°|2i gho] FoiFo] gtk F B2, E2, B,
B11¢] fo]2; &  NoOfNodes,  NodeRadius,
Nodelocation, NoOfArcselt}. w5l <jde] VBAOY
Ay TolEy o] AHE A9 Fgs HFE WA

=t, J& &9
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Dim NoOfNodes As Integer
NN =WorkSheet{"Sheet1"}_
Range("NoOfNodes”).Value

AA i o2 47HA ol 9

A Tol &, eheig
B2 | NoOfNodes A==
E2 | NodeRadius agA 8 wzEe wg Aol
i wee F4 ¢4 F3TE R
B6 | NodeLocation = ol /\]x g d
AP 2E = A
113 ! NoOfArcs :iat LERRE Aol Al F

<29 5>¢] Sheetlel A ¥ BILGTIAE =29

EERSESEIOEREI IR RIS
w39 gAE otel Axs gel 9% 492 00)

o= 8, (xy) A AF x= dFoA olFd
Ael(eftz FAEo)a y&= AddA o|Fd Ag

(topo.& LERHTE Fol&; o
NodeLocation?l 4 B6E 0HA T2 left &, BT
OHA w==9 top #eol AFH Utk VBACAE
Fo]Z; NodeLocationg ol&3te] hg =r=9 left
2 otop @% A AT & F e, d4E 8o ==
3¢] 7459l

#AHE

Dim left As Integer, top As Integer

left = WorkSheet("Sheet1”)._
Range("Nodelocation”).Offset(0, 3).Value
top= WorkSheet("Sheetl”)._
Range("NodeLocation”).Offset(1, 3).Value

2 olgsld], wr 39 lefts} topats Y F
At} o] 7)ol A} Offset(0,3)°ll H Range

{("NodeLocation”) & 710z A9 Ad] A& e
Y, @ 08 FUs g2 7 Ve E2F%oE 3
6 A4S

5 o] NoOfAcrcs¢! 4 BliIFEH+e =ZoA

g ol%@ YA o=

ol

<19 5> vESAY ae7lE A 9E A1
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Whe =CZ(emanating nodes) 2 A %oz # 1 fF2EJA AHMAE == 1(A ClDol == 0
M 2E(adjacent list)E YeERRL Qth =& 09 oA == 1x}ole] A= 6(4 DIl)oly, glxEdA
A% AHY2EN £33 x=z=¢ F7 270(A Bll)e] FHAE =T 3(A Ell)ojn =X 004 =& 349

1 : Sub Macrol()

2 'Integer %, Long &, String$, single!, double#

3 : Dim i%, j%, NN%, NA%, NR!, NL!, left!, top!, dstId%, label$
4 Dim src As Object, dst As Object, sh As Worksheet

5 : Set sh = Worksheets ("Sheetl")

6 : NN = sh.Range ("NoOfNodes") .Value

7 NR = sh.Range ("NodeRadius") .Value

8 : NL = sh.Range ("NodeLocation") .Value

9 : sh.DrawingObjects.Delete

10: For i = 0 To NN -1

11: left = sh.Range("NodeLocation") .0Offset (0, i) .Value

12: top = sh.Range ("NodeLocation") .0Offset (1, 1i).Value

13: sh.Shapes.AddShape (msoShapeOval, left, top,NR*2, NR * 2).Select
14: Selection.Name = "node" & CStr (i)

15: Selection.Text = i

16: Selection.HorizontalAlignment = xlCenter

17: Selection.VerticalAlignment = xlCenter

18: Next

19: For i = 0 To NN -1

20: NA = sh.Range ("NoOfArcs") .Offset (i, 0).Value

21: . Set src = sh.Shapes.Item("node" & CStr(i))

22: For 3 = 0 To NA - 1

23: dstId = sh.Range ("NoOfArcs") .Offset (i, J * 2 + 1) .Value
24: Set dst = sh.Shapes.Item("node” & CStr(dstId))

25: label = sh.Range ("NoOfArcs").Offset (i, J * 2 + 2).Value
26: Call draw_arc(sh, src, dst, label, NodeRadius)

27: Next

28: Next

29: End Sub

30: Public Sub draw_arc(sh As Worksheet, s As Object, t As Object, label$, r!)
31: Dim dist!, slope!, x1!, %2}, y1!, y2!, xx1!, xx2!, yyl!, yy2!

32: Dim directed_line As Object, arc_label As Object

33: xl = s.left + r

34: vyl = s.top + r
35: x2 = t.left + r
36: y2 = t.top + r

37: dist = Sgr(({xl - x2) * (x1 - x2) + (y1 - y2) * (yl1 - y2))
38: xx1 = (r * (x2 - x1) + dist * x1) / dist

39:  yyl = (r * (y2 - yl) + dist * y1) / dist
40: xx2 = (-r * (x2 - x1) + dist * x2) / dist
41: yy2 = (-r * (y2 - yl) + dist * y2) / dist

42: sh.Shapes.AddLine (xx1, yyl, xx2, yy2).Line.EndArrowheadStyle _
= msoArrowheadTriangle

43 sh.Shapes.AddLabel (msoTextOrientationHorizontal, (x1 + x2) /2 - r, _
(yl +vy2) /2 -1r, 10, 10).TextFrame.Characters.Text = label

44: End Sub

<2 6> [27 6] VBAJA UEYZ 28)7]
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o} 19~282}21e] Sub MacrolS dHiEQA 1879
Wl Z2AA7F 5u 29~438}¢1¢] Sub draw_arcE
o}AE ¥ Z2AjA o) 284912 Visual Basicol
A Agge] i3 G or oF So] AL 2AuF

o] AL WeH Ho %E glEold dHr) 5l 3}
He JAHAES WM shol] SFshE Aola, 6788H4)
2 Telg; o2 AAE  NoOfNodes, NodeRadius,

NodeLocation®] i+ 49] kg W<l NN, NR, NL

of gdehs Aotk 97l YAHE sho] o]H
DrawingObjectE =57 AtAlgte W ook 107178
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