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 Q heU aUWicle "The ChaQgiQg CRQceSW Rf ChaQge:
 The DeUiYaWiYe fURm FeUmaW WR WeieUVWUaVV,"
 GUabiQeU (1983) QRWeV Whe fRllRZiQg:

 HiVWRUicall\ VSeakiQg, WheUe ZeUe fRXU VWeSV iQ Whe
 deYelRSmeQW Rf WRda\'V cRQceSW Rf Whe deUiYaWiYe, Zhich I
 liVW heUe iQ chURQRlRgical RUdeU. The deUiYaWiYe ZaV fiUVW
 XVed; iW ZaV WheQ diVcRYeUed; iW ZaV WheQ e[SlRUed aQd
 deYelRSed; aQd iW ZaV fiQall\ defiQed. ThaW iV, e[amSleV Rf
 ZhaW Ze QRZ UecRgQi]e aV deUiYaWiYeV fiUVW ZeUe XVed RQ
 aQ ad hRc baViV iQ VRlYiQg SaUWicXlaU SURblemV; WheQ Whe

 geQeUal cRQceSW l\iQg behiQd WheVe XVeV ZaV ideQWified (aV
 SaUW Rf Whe iQYeQWiRQ Rf calcXlXV); WheQ maQ\ SURSeUWieV Rf
 Whe deUiYaWiYe ZeUe e[SlaiQed aQd deYelRSed iQ aSSlica
 WiRQV WR maWhemaWicV aQd WR Sh\VicV; aQd fiQall\, a UigRU
 RXV defiQiWiRQ ZaV giYeQ aQd Whe cRQceSW Rf deUiYaWiYe
 ZaV embedded iQ a UigRURXV WheRU\.

 AV GUabiQeU RbVeUYeV, Whe hiVWRUical RUdeU Rf Whe

 deYelRSmeQW Rf Whe deUiYaWiYe iV e[acWl\ Whe UeYeUVe
 Rf Whe XVXal RUdeU Rf We[WbRRk e[SRViWiRQ, Zhich
 WeQdV WR be fRUmall\ dedXcWiYe UaWheU WhaQ iQWXiWiYe
 aQd iQdXcWiYe. GUabiQeU'V aUWicle cRQWaiQV a QXmbeU
 Rf RWheU Zell-aUWicXlaWed hiVWRUical aQd SedagRgical
 meVVageV, aQd I VWURQgl\ eQcRXUage eYeU\ maWhe
 maWicV iQVWUXcWRU WR Uead iW iQ iWV eQWiUeW\. HRZeYeU,

 WhiV aUWicle emShaVi]eV RQl\ heU XVe-diVcRYeU
 e[SlRUe/deYelRS-defiQe (UDED) SaUadigm WR
 deVcUibe Whe deUiYaWiYe'V eYRlXWiRQ. ThiV mRdel iV

 e[WUemel\ XVefXl fRU cRQVWUXcWiQg accRXQWV Rf Whe
 eYRlXWiRQ Rf QXmeURXV maWhemaWical cRQceSWV aQd
 WheRUieV iQ addiWiRQ WR Whe deUiYaWiYe. IQ YaUiRXV

 cRXUVeV WhaW I Weach, I RfWeQ aVk m\ VWXdeQWV WR XVe
 UDED WR cRmSile WheiU RZQ accRXQWV Rf Whe eYRlX
 WiRQ Rf maWhemaWical eQWiWieV. OccaViRQall\, I haYe

 alVR UeTXiUed VWXdeQWV WR UeSRUW WheiU fiQdiQgV WR Whe
 claVV, bXW Whe fiQal, VWUXcWXUed accRXQW iV XVXall\
 iQWeQded fRU Whe iQdiYidXal VWXdeQW'V beQefiW alRQe.

 SXch aVVigQmeQWV haYe maQ\ adYaQWageV. B\
 eQcRXUagiQg m\ VWXdeQWV WR UefeU WR VXch UeSXWable
 hiVWRUieV Rf maWhemaWicV aV WhRVe ciWed iQ Whe bibli

 RgUaSh\ iQ cRQVWUXcWiQg WheiU accRXQWV, I iQWUR
 dXce Whem WR Whe hiVWRU\ Rf maWhemaWicV iQ a maQ
 QeU WhaW iV QRW RYeUZhelmiQg. ThiV Vame e[eUciVe

 helSV VWXdeQWV XQdeUVWaQd WhaW becaXVe mRVW hiV
 WRUical accRXQWV aUe VRmeZhaW VXbjecWiYe, VWXdeQWV

 Qeed WR jXVWif\ WheiU hiVWRUical claimV b\ ciWiQg Ueli
 able VRXUceV. FRU e[amSle, b\ XViQg Whe UDED SaU

 adigm, VWXdeQWV caQ leaUQ WR aSSUeciaWe Whe baViV

 WhaW aQ aXWhRU XVeV WR aVVeUW WhaW IVaac NeZWRQ
 aQd G. W. LeibQi] iQYeQWed calcXlXV, WhaW GiURlamR
 CaUdaQR ZaV Whe fiUVW WR VRlYe Whe geQeUal cXbic

 eTXaWiRQ, WhaW CaUl F. GaXVV, J QRV BRl\ai, aQd
 NikRlai LRbacheYVk\ iQYeQWed QRQ-EXclideaQ
 (h\SeUbRlic) geRmeWU\, aQd Whe like. FXUWheUmRUe,
 aV GUabiQeU RbVeUYeV, VWXdeQWV leaUQ WhaW cUeaWiQg
 maWhemaWicV iV RfWeQ iQcUemeQWal, iQdXcWiYe, aQd

 e[ciWiQg aQd WhaW RXU mRdeUQ YeUViRQV Rf maWhe
 maWical WheRUieV aUe SRliVhed diamRQdV WhaW VWaUWed
 Rff aV URXgh SieceV Rf caUbRQ.

 WheQ I heaUd a cRlleagXe iQ Whe Sh\VicV deSaUW
 meQW deVcUibe Whe VcieQWific meWhRd aV "Whe deYelRS

 meQW Rf kQRZledge fURm RbVeUYaWiRQ Rf VSecificV WR
 cRQjecWXUe WR e[SeUimeQW WR WheRU\," iW daZQed RQ
 me WhaW Whe UDED SaUadigm iV eVVeQWiall\ QRWhiQg
 mRUe WhaQ XViQg Whe VcieQWific, RU e[SeUimeQWal,
 meWhRd WR deVcUibe hRZ maWhemaWical WheRUieV aQd

 cRQceSWV eYRlYe. FX]]\ fRUeVhadRZiQgV, falVe VWaUWV,
 aQd dead eQdV haYe RccXUUed iQ deYelRSiQg VcieQWif
 ic mRdelV befRUe VXch mRdeUQ WheRUieV aV WhRVe Rf

 Whe aWRm, lighW, heaW, elecWUiciW\, eYRlXWiRQ, aQd Whe
 cRVmRV haYe cU\VWalli]ed aQd haYe beeQ acceSWed aV
 legiWimaWe VcieQWific WheRUieV. SWXdeQWV Qeed WR Vee
 WhiV cRQQecWiRQ Rf VhaUed mRdi RSeUaQdi iQ Whe eYRlX
 WiRQ Rf bRWh maWhemaWicV aQd Whe QaWXUal VcieQceV.

 The accRXQWV WhaW WeacheUV aQd VWXdeQWV ZUiWe

 XViQg UDED caQ be deWailed, bUief, RU aQ\ZheUe iQ
 beWZeeQ. AW WimeV, Whe "big SicWXUe" iV SUeciVel\
 ZhaW VWXdeQWV VhRXld abVRUb; aW RWheU WimeV, a
 miQi-WeUm SaSeU mighW be aSSURSUiaWe. IQ aVVigQ
 iQg Whe UDED accRXQW aV a VWXdeQW SURjecW, Whe
 iQVWUXcWRU caQ eaVil\ VeW Whe SaUameWeUV fRU Whe
 UDED SURjecW.

 OQe Rf m\ faYRUiWe abUidged aSSlicaWiRQV Rf Whe
 UDED mRdel iV XViQg iW WR cRQVWUXcW a bUief chURQicle
 Rf Whe acceSWaQce Rf Whe SUiQciSle Rf maWhemaWical
 iQdXcWiRQ aV a Yalid meWhRd Rf SURRf iQ maWhemaWicV.

 IQ Whe Vi[Wh ceQWXU\ B.C.E., Whe P\WhagRUeaQV ceU

 WaiQl\ XVed Whe ideaV XQdeUl\iQg WhiV SUiQciSle ZheQ,
 SURceediQg geRmeWUicall\, Whe\ cRQjecWXUed aQd

 Dick DaYiWW, daYiWW@lRXiVYille.edX, WeacheV aW Whe UQiYeU
 ViW\ Rf LRXiVYille, LRXiVYille, KY 40292. He iV iQWeUeVWed
 iQ aXWheQWic XVeV Rf Whe hiVWRU\ Rf maWhemaWicV iQ Whe
 claVVURRm.
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 acceSWed aV "WUXe" VXch QXmbeU-WheRUeWic SaWWeUQV
 aV WheRUem S, Zhich VWaWeV WhaW Whe VXm Rf Whe fiUVW

 Q Rdd iQWegeUV iV eTXal WR Whe QWh VTXaUe QXmbeU
 (BXUWRQ 1999, SS. 91-93). FUaQceVcR MaXURlicR gaYe
 Whe fiUVW fRUmal iQdXcWiYe SURRf iQ Whe hiVWRU\ Rf

 maWhemaWicV ZheQ he SURYed WheRUem S b\ iQdXc
 WiRQ; hiV SURRf (diVcRYeU\) caQ be fRXQd iQ hiV ZRUk

 AUiWhmeWicRUXm LibUi DXR, SXbliVhed iQ 1575, Whe
 \eaU Rf hiV deaWh (BXUWRQ 1999, S. 426). IQ Whe Qe[W

 ceQWXU\, BlaiVe PaVcal e[SlRUed aQd deYelRSed Whe
 WechQiTXe Rf maWhemaWical iQdXcWiRQ iQ cRQQecWiRQ

 ZiWh hiV ZRUk RQ Whe aUiWhmeWic WUiaQgle aQd iWV
 aSSlicaWiRQV (BXUWRQ 1999, SS. 418-28). AlWhRXgh
 JRhQ WalliV aQd AXgXVWXV De MRUgaQ helSed Qame
 WhiV SURcedXUe iQdXcWiRQ, RQl\ iQ Whe laWWeU SaUW Rf
 Whe QiQeWeeQWh ceQWXU\ did RichaUd DedekiQd-aQd
 WheQ GRWWlRb FUege aQd GiXVeSSe PeaQR-defiQe iW

 maWhemaWicall\. WheQ fRUmXlaWiQg WheiU VeWV Rf caW
 egRUical SURSeUWieV fRU Whe QaWXUal QXmbeUV, each
 iQclXded Whe SUiQciSle Rf maWhemaWical iQdXcWiRQ RU
 RQe Rf iWV lRgical eTXiYaleQWV aV aQ a[iRm (KaW]
 1998, SS. 735-37).

 USING "UDED" TO DESCRIBE THE
 EVOLUTION OF COMPLEX NUMBERS
 The UDED mRdel caQ alVR be XVed WR deVcUibe Whe

 eYRlXWiRQ Rf Whe cRmSle[ QXmbeUV, a mRUe cRmmRQ
 Slace high VchRRl maWhemaWical WRSic WhaQ iQdXcWiRQ.
 GiURlamR CaUdaQR aQd RWheU Vi[WeeQWh-ceQWXU\
 IWaliaQ algebUaiVWV UelXcWaQWl\ begaQ WR XVe cRmSle[
 QXmbeUV ZheQ Whe\ VaZ WhaW QegaWiYe YalXeV
 aSSeaUiQg XQdeU Whe Uadical VigQ iQ Whe CaUdaQR
 TaUWaglia fRUmXlaV fRU VRlYiQg VSecific cXbic eTXa
 WiRQV VRmeWimeV cRUUeVSRQded WR UecRgQi]able Ueal
 URRWV aQd ZheQ CaUdaQR aWWemSWed WR VRlYe Whe
 SURblem Rf diYidiQg 10 iQWR WZR SaUWV VXch WhaW Whe
 SURdXcW iV 40. IQ AUV MagQa, hiV famRXV algebUa We[W
 Rf 1545, CaUdaQR VhRZed b\ "cRmSleWiQg Whe
 VTXaUe" WhaW Whe WZR SaUWV mXVW be 5 + V^ 5 aQd 5 -
 V- 5. AlWhRXgh he checked WhaW WheVe aQVZeUV fRU
 mall\ VaWiVfied Whe cRQdiWiRQV Rf Whe SURblem, he
 VWill UegaUded Whem aV beiQg "ficWiWiRXV" aQd XVeleVV;
 he ZaV RQl\ halfheaUWedl\ XViQg cRmSle[ QXmbeUV.

 A geQeUaWiRQ laWeU, RaShael BRmbelli diVcRYeUed
 Whe cRmSle[ QXmbeUV iQ aQal\]iQg Whe "iUUedXcible
 caVe" Rf Whe cXbic eTXaWiRQ ZheQ all WhUee URRWV aUe
 Ueal aQd QRQ]eUR aQd \eW QegaWiYe YalXeV alZa\V
 aSSeaU XQdeU Whe Uadical ZheQ a CaUdaQR-TaUWaglia
 W\Se fRUmXla iV XVed. WheQ he SXbliVhed hiV WUea
 WiVe AlgebUa iQ 1572, he became Whe fiUVW maWhe

 maWiciaQ bRld eQRXgh WR acceSW Whe e[iVWeQce Rf
 "imagiQaU\," RU cRmSle[, QXmbeUV aQd WR SUeVeQW aQ
 algebUa fRU ZRUkiQg ZiWh VXch QXmbeUV. He aVVXmed
 WhaW Whe\ behaYed like RWheU QXmbeUV iQ calcXlaWiRQ

 aQd SURceeded WR maQiSXlaWe Whem fRUmall\, ZiWh
 ^ ^ . VHJ = -a fRU a > 0 beiQg hiV ke\ RbVeUYaWiRQ.

 DXUiQg Whe Qe[W WhUee ceQWXUieV, maQ\ maWhe
 maWiciaQV e[SlRUed aQd deYelRSed YaUiRXV aVSecWV Rf

 Whe cRmSle[, WhaW iV, imagiQaU\, QXmbeUV. FRU
 e[amSle, iQ cRQjXQcWiRQ ZiWh WheiU fRUmaWiYe ZRUk
 iQ aQal\Wic geRmeWU\, calcXlXV, aQd algebUa, VXch

 maWhemaWiciaQV aV ReQ DeVcaUWeV, IVaac NeZWRQ,
 G. W. LeibQi], LeRQhaUd EXleU, JeaQ d'AlembeUW,
 CaUl F. GaXVV, aQd BeUQhaUd RiemaQQ all
 emSlR\ed cRmSle[ QXmbeUV iQ deVcUibiQg WheiU Whe
 RUieV Rf eTXaWiRQV, fRUmXlaWiQg Whe geQeUal lRga
 UiWhmic aQd e[SRQeQWial fXQcWiRQV, aQd deYiViQg
 aQal\Wic WRRlV fRU mRdeliQg aQd VRlYiQg Ueal-ZRUld
 SURblemV. CaVSeU WeVVel, JeaQ AUgaQd, aQd CaUl F.
 GaXVV cRQWUibXWed a cUXcial deYelRSmeQW WR acceSW
 iQg aQd XQdeUVWaQdiQg Whe QaWXUe Rf cRmSle[ QXm
 beUV ZheQ Whe\ begaQ WR UeSUeVeQW Whem geRmeWUi
 call\ iQ Whe Ueal SlaQe, mXch aV Ze dR WRda\.

 FiQall\, William RRZaQ HamilWRQ eVWabliVhed
 Whe WheRU\ Rf cRmSle[ QXmbeUV RQ a fiUm maWhe

 maWical fRRWiQg ZheQ he defiQed Whem iQ WeUmV Rf
 RUdeUed SaiUV Rf Ueal QXmbeUV iQ almRVW Whe Vame

 Za\ WhaW mRdeUQ We[WbRRkV defiQe Whem. ThiV defiQ
 iWiRQ aQd hiV UXleV fRU SeUfRUmiQg aUiWhmeWical cal
 cXlaWiRQV ZiWh hiV RUdeUed SaiUV caQ be fRXQd iQ hiV
 1837 SaSeU "The TheRU\ Rf CRQjXgaWe FXQcWiRQV, RU

 AlgebUaic CRXSleV; ZiWh a PUelimiQaU\ aQd ElemeQ
 WaU\ EVVa\ RQ AlgebUa aV Whe ScieQce Rf PXUe Time."
 AddiWiRQal deWailV cRQceUQiQg WhiV UDED accRXQW Rf
 Whe eYRlXWiRQ Rf Whe cRmSle[ QXmbeUV caQ be fRXQd
 iQ BXUWRQ (1999) aQd KaW] (1998).

 "UDED" AND THE EVOLUTION OF
 BRANCHES OF MATHEMATICS
 The UDED SaUadigm caQ alVR be XVed WR cRQVWUXcW
 bUief accRXQWV Rf Whe eYRlXWiRQ Rf VXch eQWiUe

 bUaQcheV Rf maWhemaWicV aV EXclideaQ geRmeWU\.
 MRVW aQcieQW SeRSleV XVed fRUmXlaV WR calcXlaWe Whe
 aUeaV Rf VimSle UecWiliQeaU figXUeV aQd WR aSSUR[i
 maWe Whe ciUcXmfeUeQce aQd aUeaV Rf ciUcleV. FRU

 e[amSle, Whe eaUl\ Eg\SWiaQV, Bab\lRQiaQV, aQd
 ChiQeVe XVed algRUiWhmV WR cRmSXWe Whe YRlXmeV Rf
 UecWaQgXlaU blRckV, c\liQdeUV, aQd S\UamidV.
 FXUWheUmRUe, Whe laWWeU WZR ciYili]aWiRQV diVcRYeUed
 Whe geQeUal P\WhagRUeaQ WheRUem aQd XVed iW iQ
 geRmeWUical aQd aVWURQRmical aSSlicaWiRQV. TheVe
 ciYili]aWiRQV had QR Ueal QRWiRQ Rf aQ a[iRmaWic V\V
 Wem RQ Zhich Whe\ cRXld baVe "SURRfV" Rf WheiU geR

 meWUic fRUmXlaV aQd WheRUemV. AV mRVW VWXdeQWV dR

 WRda\, Whe\ acceSWed WheiU geRmeWUical UeVXlWV RQ
 Whe baViV Rf diagUamV aQd iQWXiWiRQ aQd RfWeQ did

 QRW eYeQ diVWiQgXiVh beWZeeQ e[acW aQd aSSUR[i
 maWe aQVZeUV.

 FURm Whe Vi[Wh ceQWXU\ B.C.E. WR Whe begiQQiQg Rf
 Whe WhiUd ceQWXU\ B.C.E., ThaleV, P\WhagRUaV,
 EXdR[XV, PlaWR, AUiVWRWle, aQd RWheU GUeek maWhe
 maWiciaQV aQd ShilRVRSheUV VhaSed maWhemaWicV
 iQWR a dedXcWiYe, a[iRmaWic VcieQce aQd diVcRYeUed
 EXclideaQ geRmeWU\. AURXQd 300 B.C.E., EXclid cRm
 Siled WheiU accXmXlaWed diVcRYeUieV iQ geRmeWU\
 aQd QXmbeU WheRU\ aQd SUeVeQWed Whem a[iRmaWi

 The UDED
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 ClaVVURRm
 WeacheUV

 caQ XVe Whe
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 SedagRgical
 VWUaWegem

 call\ iQ hiV famRXV bRRk, Whe ElemeQWV.
 OYeU Whe Qe[W WZR milleQQia, EXclideaQ geRmeWU\

 ZaV e[SlRUed aQd deYelRSed b\ maWhemaWiciaQV
 fURm YiUWXall\ eYeU\ VRcieW\ WhaW leaUQed Rf Whe Ele
 meQWV. SXch addiWiRQal maWhemaWical adYaQceV

 RccXUUed aV AUchimedeV' UeSlacemeQW Rf Whe EXclid
 eaQ WheRUem "The aUeaV Rf ciUcleV aUe WR RQe aQRWh

 eU aV Whe VTXaUeV RQ WheiU diameWeUV" ZiWh a SURRf

 Rf Whe SUeciVe Bab\lRQiaQ fRUmXla "The aUea Rf aQ\
 ciUcle iV eTXal WR Whe aUea Rf a UighW WUiaQgle iQ
 Zhich RQe Rf Whe legV iV eTXal WR Whe UadiXV aQd Whe
 RWheU WR Whe ciUcXmfeUeQce" (eTXiYaleQW WR Whe mRd
 eUQ fRUmXla aUea = QU2). HRZeYeU, Whe SUiQciSal

 e[SlRUaWiRQV aQd deYelRSmeQWV did iQYRlYe UeSeaWed
 aWWemSWV WR SURYe WhaW EXclid'V fifWh, RU SaUallel,
 SRVWXlaWe fRllRZed aV a WheRUem fURm hiV RWheU fRXU
 mRUe Velf-eYideQW SRVWXlaWeV aQd hiV cRmmRQ
 QRWiRQV. The celebUaWed aWWemSWV Rf PURclXV, ibQ al

 Ha\Wham, JRhQ WalliV, GiURlamR SaccheUi, AdUieQ
 MaUie LegeQdUe, JRhaQQ LambeUW, aQd XQWRld RWh
 eUV ZeUe dRRmed WR failXUe becaXVe-aV Ze QRZ
 kQRZ fURm Whe ZRUk Rf J QRV BRl\ai, CaUl F. GaXVV,
 aQd NikRlai LRbacheYVk\ iQ Whe eaUl\ QiQeWeeQWh
 ceQWXU\-EXclid ZaV iQdeed RQ VRXQd lRgical
 gURXQd ZheQ he made hiV SaUallel SRVWXlaWe aQ
 a[iRm fRU hiV geRmeWU\. IW iV lRgicall\ iQdeSeQdeQW
 Rf hiV RWheU fRXU.

 FiQall\, aW Whe YeU\ eQd Rf Whe QiQeWeeQWh ceQWX
 U\, DaYid HilbeUW cRmSleWel\ aQd lRgicall\ defiQed
 EXclideaQ geRmeWU\ iQ hiV claVVic mRQRgUaSh FRXQ
 daWiRQV Rf GeRmeWU\ (1899). HilbeUW begaQ hiV WUeaW
 meQW Rf EXclideaQ geRmeWU\ b\ SRVWXlaWiQg WhUee
 XQdefiQed WeUmV (SRiQW, liQe, aQd SlaQe) cRQQecWed
 b\ WhUee XQdefiQed UelaWiRQV-iQcideQce (RQ), RUdeU
 (beWZeeQQeVV), aQd cRQgUXeQce. He WheQ RffeUed a
 VeW Rf WZeQW\-RQe a[iRmV RQ Zhich a lRgicall\ cRQ
 ViVWeQW aQd cRmSleWe WUeaWmeQW Rf EXclideaQ geRm
 eWU\ cRXld be baVed. IQ a[iRmaWic VWXdieV Rf EXclid
 eaQ geRmeWU\ WRda\, aXWhRUV RfWeQ diVWill HilbeUW'V
 cRllecWiRQ Rf WZeQW\-RQe a[iRmV dRZQ WR a VeW Rf fif

 WeeQ lRgicall\ iQdeSeQdeQW a[iRmV b\ cRmbiQiQg
 UelaWed RQeV aQd deleWiQg WhRVe WhaW aUe imSlied b\
 Whe RWheUV.

 The SUiQciSal SedagRgical meVVage heUe iV WhaW
 aQ\RQe SXUSRUWiQg WR RffeU high VchRRl geRmeWU\
 VWXdeQWV a cRmSleWe, dedXcWiYe VWXd\ Rf EXclideaQ
 geRmeWU\ Zill fail. NCTM'V cXUUicXlaU VWaQdaUdV
 aQd UecRmmeQdaWiRQV iQdicaWe WhaW a VchRRl geRme

 WU\ cRXUVe VhRXld emShaVi]e diVcRYeU\, aSSlica
 WiRQV, aQd a UeSUeVeQWaWiYe VamSle Rf WUXl\ acceVVi
 ble SURRfV Rf VXch WheRUemV aV Whe P\WhagRUeaQ
 WheRUem. AddiWiRQal deWailV cRQceUQiQg WhiV UDED
 accRXQW Rf Whe eYRlXWiRQ Rf EXclideaQ geRmeWU\ caQ
 be fRXQd iQ BXUWRQ (1999) aQd KaW] (1998).

 CONCLUSION
 TRSicV iQ addiWiRQ WR WhRVe alUead\ QRWed WR Zhich
 Whe UDED SaUadigm caQ be aSSlied ZiWhRXW XQdXl\

 fRUciQg Whe iVVXe iQclXde Whe eYRlXWiRQ Rf Whe cRQ
 ceSW aQd WheRU\ Rf a fXQcWiRQ, limiW, iQfiQiWe VeUieV,
 Whe iQWegUal, Whe QXmbeU ]eUR, QegaWiYe QXmbeUV,
 Ueal QXmbeUV, Whe WheRU\ Rf eTXaWiRQV, aQd QXmeUi

 cal SURcedXUeV. IW caQ be aSSlied WR deVcUibiQg Whe
 eYRlXWiRQ Rf VXch eQWiUe bUaQcheV Rf maWhemaWicV aV

 QRQ-EXclideaQ geRmeWU\, aQal\Wical geRmeWU\, aQd
 algebUa (bRWh maQiSXlaWiYe aQd VWUXcWXUal); VXch
 VXbaUeaV Rf mRdeUQ algebUa aV gURXS WheRU\; aQd
 WUigRQRmeWU\.

 I eQcRXUage claVVURRm WeacheUV Rf maWhemaWicV
 WR XVe GUabiQeU'V geQeUic SaUadigm bRWh aV a WRRl
 fRU WheiU RZQ acTXiViWiRQ Rf aXWheQWic hiVWRUical
 accRXQWV Rf Whe eYRlXWiRQ Rf maWhemaWical WRSicV

 aQd aV a SedagRgical VWUaWagem fRU WheiU VWXdeQWV
 WR dR Whe Vame.
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