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ONTUMIBAIIS IHBECTUIIMHOI'O IOPT®EJIIO 3A
JOIMOMOI'OIO MATEMATHUYHOT'O ITAKETY WOLFRAM
MATHEMATICA

IlaToxina Anacracist CepriiBHa
HaykoBuii kepiBHuK crapmmii Bukiaagad Kopsxkosa O.B.
XapKiBcbKHH HABYAJIbHO-HAYKOBUI iHCTUTYT
JIBH3 «YHiBepcuTeT 0aHKIBCHKOI CIIPABU»

Po3BUTOK MaTeMaTHYHMX MoOjelied B EKOHOMILI TICHO TIOB’SI3aHUM 3
iHQOpMaIIMHUMHU ~ TEXHOJIOTIAIMHM  Ta  IHCTPYMEHTAJIBHUMH  3aCO0aMH.
Indopmariitne 3abe3meueHHs HEBIAJUIbHE Bl EKOHOMIKO-MaTeMaTHIHUX
Monenei. Marematnynuii maker Wolfram Mathematica mis exoHomicTiB €
IHCTPYMEHTOM aHalli3y, OpraHizailii, yrpaBiHHs, HABUYKHA POOOTH 3 SIKUM JIyKe
kopucHi. Cucrema Mathematica go3Bosise 30MTH CKIAAHI E€KOHOMIKO-
MaTeMaTUYH1 PO3PaXyHKU MAaKCUMAJIbHO MIBUIKUMHU Ta 3pYIHUMH.

Jns  po3p’s3yBaHHS 3adad onrtuMmizamii cucrema Mathematica wae
BOy/10BaH1 (PYHKIIIi:

- Maximize[f, {Q}, { X1, X2, ..., Xp}] — mIykae riao0aNbHUNA MaKCUMYM,
TOOTO Taki 3HAYEHHS X; , IPH SIKUX BUKOHYIOTHCS BCl oOMexeHHs Q, a 1iinboBa
¢ynukuis f Mmae MakcuManbHE 3HAYCHHS,

- Minimize[f, {Q}, { X1, Xz, ..., Xn}] — mIykae riaobanbHUN MiHIMYM, TOOTO
TaKi 3HAYEHHS X; , PU AKX BUKOHYIOTHCS BC1 00OMexxeHHs Q, a 1iyiboBa QyHKIIIsS
f Mae MiHIMaJIbHE 3HAYCHHS.

Po3B’sKeMO HACTYIIHY onmumizayiiuny 3aoauy [1].

[HBecTuIliiHa KOMMAHIS Ma€ Ha CBOEMY paxyHKy 5 MIH. TpH.
PosrnsmaroTees 4 BUOM 1HBECTHINM — JepyKaBHI I[IHHI TaIllepH, IIHHI IMarnepu
Kopropaiiiid, akuii cdepu oOcTyroByBaHHA Ta akilli BUPOOHMUOT cChepH.
Jlep>kaBHi IIHHI Manepu HajeXaTh 10 0€3 PU3WKOBHUX, PEITAa 1HBECTHIINH — JI0
pU3UKOBHX. MeTor 1HBECTHUIIIHHOI KOMIIaHII € MakKcuMizalis MpUOYTKY.
[TpuOyTOK BiA 1HBECTULIN CTAHOBUTH BIAMOBIAHO 8%, 9%, 10% ta 12%. ['pou,
Kl HE 1HBECTYIOThCS, 3aJMIIAIOTHCS Ha OaHKIBCBKOMY paxyHKy 1 JaloTh
npuoyTok 4%. MeHemxep 3 IHBECTULINA yXBAJIUB PIIIEHHS, 1110 HE MEHII HIXK |
MJIH. TPH. CJHiJ PO3MICTHTH Yy LIHHI Hanepu KOprnopamiid, a B 1HBECTULIWHI
MPOEKTH 3 €JIEMEHTAaMU PU3UKY MOTPIOHO BKJIACTH HE OUIbIIE HIXK 3 MIIH. TPH.
Busnaunty onTHMaNbHUM 1HBECTUIIMHWK TOpTdEnb, cymMy TpoIIeH, ska
3aJUIIATBCA Ha OaHKIBCBKOMY paxyHKy, a TaKOX pIUHUH mOpuOyTOK BiA
peasizaiiii nboro moprdens.

Po3seazanna.

[TobyayeMo crioyaTKy €KOHOMIKO-MAaTeMaTHYHY MOJIETTb.

Hexait X; - po3Mip iHBeCTHIIIH y AeprKaBHI [IHHI Mamnepu,



Xo - pO3Mip IHBECTHUIIIH Yy LIHHI APy KOPIIOpaliiu,

X3 — PO3Mip 1HBECTHUIIIH Yy aKIiii cepr 00CTyroByBaHHS,
X4— PO3MIp IHBECTHUIIIH Yy aKIlii BUpoOHHUUO1 chepH,

X5 — T'POIIIi, K1 3JIMIIAI0THCS Ha OAaHKIBCHKOMY PaxyHKY.

Toni, BenmnuuHa MPUOYTKY Bij peaiizallli 1HBECTUIIMHOTO MOPThEns, Ky
Tpeba MakcumisyBatu: Z=0.08x, +0.09x, +0.1x, +0.12x, +0.04x,, 3a ymoB
3arajbHOi BapTOCTI BKIANIB X, + X, + X3+ X, + X; =5, BUMOTr 1100 BEIUYMHU
PU3UKOBHUX BKIAAIB X, + X; + X, <3, po3Mipy BKJIaay y LiHHI nanepu X, =1, a
TaKOX HEBLA €MHOCTI 3MIHHUX X, 20, X, >0, X; 20, X, 20, X, =0.

VY nHamomy Bunaaky QyHKIlis rio0aabHOro Mmakcumymy B maketi Wolfram
Mathematica 6yae MaTu BULJISI:

Maximize [0.08 x; +0.09 x, + 0.1 x3+0.12 x3+0.04 Xs,

{ x1>=0, X,>=0, X3>=0, X4 >=0, X5 >=0, X; + Xo + X3+ X4 + X5 ==5,
Xo+ Xat+ X4 <=3, Xp>=1}, { X1, X2, X3, X4, X5,}]
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In[10= Maximize[0.06%2x; +0.09 %2 + 0.1 %2+ 0.12 %2, + 0. 04 % x5,

m

{X =20, Xp =0, X3 =0, X 0, Xcx 0, X +Xp + X3 + Xg +Xg == 3,
Ky + Xz +XHe =3, X221},

{x1, Xo, X3, Xa, Xs5}]

Dufi= 0,49, Xy 2., Ke+1l., Ka50., Xe32., Xs 5 0.0 i

Puc. 1. Po3B’s130k 3amaui y cucremi Mathematica

3 puc.l BUAHO, O AJII OTPUMAHHS MaKCHUMaJIbHOTO MPUOYTKY y pO3Mipi
0.49 MiH. TpH. 1HBECTHLIMHA KOMIIaHIg MOBHHHA PO3MICTUTH 2 MJH. TPH. Y
JIepKaBHI1 LIHHI Nanepy, | MH. TPH. — y LIHHI Nanepyu Koprnopaiii, 2 MiH. TpH.
— Yy aKIIii BUpoOHUYOI cepH.

JlaHa 3amada € KJIaCMYHOIO 3aJlauelo JIHIMHOTO MporpamMyBaHHsI, fKa 3a
JIOTIOMOTOI0 BBEJICHHS ILTYYHOTO Oa3HUCy PO3B’SI3Y€THCA CUMILIEKC-METOOM.
Po3B’s130Kk 1€l Ty’Ke CKJIQAHHMM 1 TPOMIZIKHM, Ta BMIILYETHCA HE HA OJHOMY
apkymi mamnepy. BiamykaHHs K TJ00aJbHOTO MaKCMMyMy B CHCTEMI
Mathematica ckimagaeTbes Juine 3 ABOX KpoOkKiB: 1) BBeaeHHS (YHKIIT
Maximize[f, {Q}, { X1, X2, . . . Xn}]; 2) oTpuMaHHS PO3B’SI3KY ILISIXOM
HaTUCKaHHS KoMOiHalii kiasim <Shift> + <Enter>. IlepeBara makeTy oueBHHA.

Takum uymHoM, 3aBasku cuctemi Wolfram Mathematica mu moxkemo
IIBUJIKO OOYMCIMTH CKJaJHI EKOHOMIYHI 3ajadi, KOPUCTYIOUHUCH JIMIIE
BXI1JIHUMH JaHUMU Ta BOYJOBaHUMHU (YHKITISIMH.
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