Péi twong, Khong gian, Thoi gian

Nguyén Thi Hong

Trudng Cao déng Cong nghiép Cao su (RIC)
hongnguyen1611@gmail.com

Tém tit. Ba hop phéan co ban cua thé gigi thyuc 1a ddi tuong, khong gian, thoi
gian. Cong trinh nay nghién ctru cac phén tich va hé théng hoa cua Peuquet [9]
va céch biéu dién toan hoc ciia Andrienko [4]. Tiép theo d6, cu thé hon céc tinh
chét ciia mdi hop phin. Dic biét, phan tich cac tinh chat vira phan cip vira hat,
vira phan cdp vira tudn hoan, vira tuyén tinh vira tudn hoan cua thoi gian. Tir
nhiing phan tich cia Andienko [4] vé& cac quan hé trong ndi b timg tap “ddi
tugng”, “khong gian”, “thoi gian” va cac quan hé gitra cac phin tir ciia cac tap,
bai viét da cu thé hon céc khai niém déi tuong khong gian, dbi tuong thoi gian,
dbi tugng khong gian — thoi gian, déi twong di dong. Trén co s¢ cac quan hé
cla céc tap, cac ddc trung cua céc loai dbi twong nay dugc phan tich mot cach
chi tiét. Bai viét ciing da phén tich cy thé hon cic quan hé tam gidc “cai gi”, “o
dau”, “khi nao” ciia Peuquet va quan hé “ddi twong”, “khong gian”, “thoi gian”
cua Andrienko.

ELINT3

Tw khéa. dbi tugng, khong gian, thoi gian, di tuong khéng gian - thoi gian,
doi tuong di dong.

1 Giéi thiu

Y tuéng chinh cia nghién ctru 1 giai quyét thach thirc hién nay cua biéu dién truc
quan cic bo dir liéu cua ddi twong khong gian thoi gian da bién. Bai viét s& di sau
phan tich cac quan hé déi tugng khong gian, ddi twong thoi gian, di twong khong
gian thoi gian, ddi tuong di dong dé dé xuat cac mo hinh biéu dién ddi tugng khong
gian, d6i twong thoi gian, ddi tuong khong gian thoi gian, dbi twong khong gian thoi
gian da bién, ddi tuong di dong, ddi twong di dong da bién.

Thé giéi thuc Dir lidu Tryc quan hoa =
(Real world) > (Data) — (Visualization) i

Hinh 1. So d biéu dién médi quan hé giita thé gi6i thye va tryc quan hoa

Nghién ctu cua Peuquet (1994) da xac dinh ba hop phém co ban cua thé gidi thuc
1a cai gi (what), 6 dau (where) va khi nao (when). Ba da biéu dién ching nhu mot tam
giac va phan tich cadc mdi quan hé gitra cac thanh phan nay (Hinh 2). Tiép theo do,
Andrienko da phan tich xa hon nhiing quan hé nay dé dinh nghia cac loai dbi tuong
va nhitng phuong phap biéu dién [4], [6].
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O diu &= > Khi ndo
Hinh 2. So d biéu dién médi quan hé giita 3 thanh phan céi gi, ¢ dau, khi nao
(ngudn: Peuquet)
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2 C&c Thanh phan Co ban trong Thé giéi thuc

Thé gidi thuc dugce biéu dién mét cach truc quan dua trén viéc phan tich cac thudc
tinh co ban vé khong gian — thoi gian va dugc nghién ctru chi tiét cu thé nhu sau:

2.1 Pébi twong

Dbi tuong (object) 1a mot thuc thé vat 1y hodc triru twong. Mot ddi tuong duoc cam
nhan thong qua thudc tinh ctia n6é nhu tén goi, hinh anh, phan loai, mau séc, kich
thudc, chiéu cao, cn nang... Dya vao nhimng tinh chit khong gian va thoi gian, d6i
tugng co6 thé duoc xép vao nhom ddi twong khong gian hodc ddi twong thoi gian. D6i
tugng khong gian 1a d6i tuong co khong gian xac dinh, mdi dbi tuong khong gian co
mot vi tri xac dinh trong khong gian & bat ky thoi diém nao. Doi tugng thoi gian la
dbi tuong xdy ra trong mot khoang thdi gian xdc dinh & bt ky vi tri nao, mdi déi
tuong thoi gian duge goi 1a mot su kién hay mot hién tuong. Khi xét dén dbi tuong
khong gian ta quan tdm dén dbi tuong va vi tri ton tai cia d6i tuong trong khong gian.
Khi xét dén dbi tuong thoi gian ta quan tim dén ddi tuong va thoi gian ton tai cua dbi
tuong.

Mot ddi tugng c6 thé duoc phan loai theo quan hé khong gian, thoi gian, khong
gian — thoi gian, hodc di dong (Hinh 3). Pdi tugng khong gian 1a dbi tugng duge xac
dinh tai mot vi tri cu thé trong khong gian mdi khi no xuat hién. D4i twong thoi gian
1a d6i twgng xuat hién tai nhitng khoang thoi gian xac dinh. Pbi twong khong gian —
thoi gian 1a ddi tuong dwoc xudt hién tai nhirng vi tri va nhimg thoi diém tuong tng.
Déi twong di dong 1a ddi twong c6 vi tri thay ddi lién tuc trong khong gian theo thoi
gian.

2.2 Khdng gian

Khéng gian (space) 1a khai niém ding dé chi vi tri ma cac thyc thé hién hiru. Khong
gian 1a noi xay ra mot sy kién hoac mét hoat dong cia mot dbi tugng nao d6. Khong



gian va thoi gian 1a mot cdp pham tru twong tac khong tach roi, khong gian 1a mot
trong ba thanh phan chinh ciia dia 1y thoi gian. Khong gian dugc cam nhan thong qua
khong gian dia ly, ma khong gian dia ly biét dugc nho cac doi twong dia ly.

Doi tuwong
(Objects)

v v v

v

DPoi tugng Doi twong Doi twgng Poi twgng
khoéng gian thoi gian khong gian-thoi gian di dong
(Spatial objects) (Temporal objects) (Spatio-temporal objects) (Moving objects)
- Thyc thé (Entities) = = - Su kién, hién tuong - Thyc thé (Entities) - Thuc thé (Entities)
- Vi tri (Locations) (Events, phenomenon) - Vi tri (Locations) - Vi tri (Locations)
- Thoi gian (Times) - Thoi gian (Times) - Thoi gian (Times)

- Quy dao (Trajectories)

Hinh 3. So db biéu dién cac nhoém déi tuong

Khong gian duoc xac dinh boi cac ddi twong dia 1y tu nhién hodc d6i tuong dia 1y
do con ngudi ap dat [7]. Vi tri ciia cac ddi tuong dia 1y duoc dung dé tham chiéu, xac
dinh vi tri cua cac ddi twong khac trong khong gian. Khong gian 1a lién tuc nhung cac
dbi twong dia 1y thuong khong lién tuc (vi du: dat dai, song ho, bién gidi,...).

Mit phang duoc dung dé mé hinh déi tuong dia 1y, boi vi mat phing gidng khong
gian dia 1y [6]. Mt phang dugc dung dé mé phong va hién thi bang d6 hoa cac ddi
tuong dia 1y goi 1a ban d0 dia 1y. Ban dd hién thi cac ddi tuong dia 1y bang cac tinh
chét hinh hoc, khoang cach, cao d9, vi tri dia 1y, ... cla cac déi tugng dia 1y dugc goi
la dbi tugng tham chiéu. Dua vao cac ddi tugng dia 1y thi cac déi tugng khac duoc
xac dinh.

2.3 Thoi gian

Thoi gian 1a mét khai niém tryc gidc, moi ngudi cod thé nhan biét thoi gian nhung
khong thé thdy, khong thé so duoc [9]. Theo ¥ nghia toan hoc thi thoi gian thay doi
lién tuc va tu nhién, thoi gian dugc cam nhéan thong qua cac sb do thoi gian nhu ngay,
thang, nam, gid, phut, gidy,...Thoi gian co hai dic tinh co ban 1a phén cép va hat.
Tinh chét phan cip cta thoi gian duoc biéu din boi cdy thoi gian phan cip theo thir
tu: nam, thang, ngdy, gio, phut, gidy, ... Tinh chét hat cua thoi gian dwoc biéu dién boi
su chita dyng 13n nhau, tht ty chira dung 13n nhau cta thoi gian dwoc thé hién nhu
sau: nam chwra thang, thang chtra ngay, ngay chura gio, gid chura phut, phut chura giay.
Théng thuong, nhitmg sé do thoi gian c¢6 thé duge sip xép vao mot trong 2 hé
théng duoc phan chia nhu sau tuy thudc vao hoat dong khao sat va dir li¢u san co. Hé
thdng co6 thé phan chia theo gidy, phut, gid, ngdy, thang, nim hodc theo ngdy, tuan,



nam [14]. Ca hai hé thong trén déu duoc sir dung ddng thoi tiy thude vao ngit canh cu
thé.

Tinh chat tudn hoan va tuyén tinh 1a mot cap pham tru dic biét cua thoi gian, nghia
1a thoi gian vira tuyén tinh vira tuan hoan. Du thoi gian ludn luén thay doi mot cach
lién tuc, nhung nd dugc ghi lai thanh nhitng don vi thoi gian roi rac. Gia tri cia thang,
ngay, gid, phut, gidy 1a nhitng gia tri roi rac va tuan hoan, gia tri cia nim 13 tuyén tinh
vi nod khéng bao gio 1dp lai ma chi ting dan. Nam 1a mot chudi vo han cua nhitng sd
nguyén sip xép theo thu’ ty, ma gia tri cua nam chinh 1a tén ndm. Thang, ngay, g10
phit, gidy c6 gia tri tudn hoan theo ty nhién, chung dugc xac dinh boi nhitng tap s6
nguyén (Hinh 4).
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Hinh 4. Tinh chit vira phan cp vira tudn hoan cua thoi gian

Viéc xac dinh tinh chat tuyén tinh va tuan hoan cua thoi gian tiy thudc vao khoang
thoi gian dugc quan sat. Mot don vi thoi gian tuong duong véoi mot mic nao do trén
cay thoi gian, mirc d6 1a tuy€n tinh néu thoi gian quan sat nhé hon mét chu ky cua n6
(Hinh 5, 6).
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Hinh 5. Tinh chét vira phan cép vira hat cta thoi gian
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Thang 5

Théng 6

Théng 7

Hinh 6. Tinh chét hat cta thoi gian

Mot tap s do thoi gian 14 tuyén tinh duoc biéu dién trén truc thoi gian voi nhitng
khoang cach dwoc danh ddu déu nhau, mot mic cia ciy phan cép duoc biu dién
bang mot vong tron ma chu vi ciia né bang ding mot khoang cta mire trén (vi du: chu
vi clia vong tron thang bang mot khoang ciia mirc nim). Vong tron thang chira vong
tron ngay, vong tron ngay chira vong tron gid, vong tron gi¢ chira vong tron phut,
vong tron phut chira vong tron gidy. Nhitng vong tron nay hoat dong nhu mdt hé
thong banh xe thoi gian (vi dy, khi banh xe thang chay vong tron trén tryc nam thi hét
1 vong la 1 nam, ...) (Hinh 7).

Mic du thoi gian c6 tinh tudn hoan nhung khong co phin tir thoi gian nio tring
nhau do su tuyén tinh cia nim. Ngoai sy tudn hoan ty nhién cta thoi gian thi con co
chu ky cua thoi gian dugc tudn hoan boi hoat dong cua con ngudi, nhu cac ngay lam
viée va ngay 18, chung ta lam viéc tir thir 2 dén thir 6, trong khi nghi hai ngay 1a tht 7
va chu nhat.
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Hinh 7. Tinh chét vira tuyén tinh vira tudn hoan ciia thoi gian

Hai pham tru dwoc tiép can dé chi thoi gian 1a thoi diém va thoi doan. Mot thoi
diém 1a mdt triru tugng toan hoc vi né 1a mot di€ém trén truc thoi gian ma hinh dang va



kich thudc khong thé x4c dinh dugc. Trong thuc té mot thoi diém 1a mot diém vat ly
trén truc thoi gian, ma kich thudc cta diém do tiy thudc d6 phan giai thoi gian (vi dy:
“vao lac 1 gio 15 phat” duoc hiéu rang chiéu dai cua thoi diém nay 1a tir 11 gio 15
phat dén nho hon 11 gio 16 phut). Thoi diém kich thich mot dung cu dién tir dén khi
nd hoat dong co kich thudc twong duong thoi doan. Thong thuong khoang thoi gian
chinh 1a mét khoang trén truc thoi gian co diém dau va diém cubi, dua trén tinh chét
clia bai toan ta ¢ thé chon thoi diém hodc thoi khoang. Theo Andrienko, ca 2 pham
trt nay déu c6 sb do cia riéng chiing ma ta goi chung 1a don vi thoi gian [4].

Khi khao sat quan hé giita cac dbi tuong thoi gian va dbi tuong khong gian -thoi
gian, topology cua 2 don vi thoi gian 1a rat quan trong vi né gitp g1a1 quyét cac bai
toan trong xa hoi, thiét ké flow chart, thiét ké co so dir liéu, giai quyét cac bai toan
kinh té. Peuquet (1994) [9] d4 phén tich 7 vi tri twong ddi giita 2 don vi thdi gian nhu
sau: X xdy ra truéc Y, X bang Y, X gip Y, X che Y, X chtra Y, X va Y gip nhau tai
diém xudt phat, X va Y gip nhau tai diém két thuc [9].

3 Quan hé ciia cac Thanh phan trong Thé giéi thue

Theo mo hinh tam gidc cua Peuquet thi dua vao quan hé cua 2 tap ta c6 thé cho ra két
qua clia tAp con lai, va chinh ban than mdi thanh phan cling c6 quan h¢ v6i chinh né.
Y nghia nay da dugc Andrienko phan tich boi mbi quan hé giita ddi tuong, khong
gian va thoi gian [3,4].

3.1 Quan hé trong Tép Pdi twong

Quan hé trong tap ddi tugng gdm quan hé khong gian, quan hé thoi gian, va quan hé
khodng gian-thoi gian (Hinh 8).

Quan hé khong gian thé hién qua quan hé giita nhimng vi tri khong gian cua cac dbi
tuong gdm quan hé metric va quan hé topology ctia cac ddi twong trong tap. Quan hé
metric xac dinh khoang cach dinh lugng giita cac ddi tuong. Quan h¢ topology glu'a
cac dbi twong gém: roi nhau, huéng dong tdy nam bic, ké nhau, cat nhau, chong
nhau, tring khit nhau, trong nhau.

Quan hé thoi gian giira cac phan tir thoi gian gdm c6 quan hé metric va quan hé to-
pology. Quan hé metric ctia 2 phan tir thoi gian xac dinh khoang cach giita 2 phan tir
thoi gian. Quan h¢ tOpology clia cc phan tir thoi gian gdm c6 trude, tmng nhau, gap,
chdng nhau, trong nhau, bt dau, két thiic (Peuquet). Trong mot tap ddi tuong, cac doi
tuong ¢6 mdi quan hé voi nhau théng qua thoi glan nho thoi gian ma dbi tugng nay
¢6 thé quan hé duogc véi dbi tugng kia. Nhitng ddi tuong co quan hé thoi gian bang
nhau thi ¢ quan hé chat ch& hon, nhitng dbi tugng c6 quan hé thoi gian trudc sau thi
it chat ch€ hon.

Quan h¢ khong gian-thoi gian 1a quan hé giita cac quy dao cta cac ddi tugng trong
tap gom co quan hé tich rdi nhau, quan hé cit nhau. Cac dbi tugng khong gian —
thoi gian gin két v6i nhau qua quy dao cua ching, néu quy dao khac nhau thi ching
¢6 quan hé it hon trudng hop quy dao cit nhau hogc tring nhau.



Quan he khong gian

Quan g
khong gian-thai gian

Hinh 8. Cac quan hé trong tap déi twong

3.2 Quan h¢ trong Tap Vi tri

Quan h¢ trong tap vi tri gém quan hé ndi tai cia tap, thé hién qua quan hé metric va
quan h¢ topology cua cac vi tri; va quan hé thoi gian gitta cac vi tri thong qua sy hién
dién cua cac d6i tugng tai cac vi tri d6 (Hinh 9).

Quan hg thi gian

Quan hg tp

Hinh 9. Cac quan hé trong tip ddi tuong

Dinh luat dia 1y thir nhét ctia Tobler (1970) “moi vat déu quan hé véi nhau, nhiing
vat & gﬁn c6 quan h¢ nhiéu hon nhitng vat & xa” dé cap tdi quan hé metric cua cac vi
tri trong tap vi tri. Hién nay vé6i sy bung nd ctia mang internet toan cAu, da xuit hién
nhiéu quan hé qua mang internet, dinh luat nay van dung véi khai niém gan xa theo
nghia dia 1y trong thé gidi thyc va nghia logic trong thé gidi 4o.

Quan hé giita cac vi tri dugc thé hién thong qua quan hé thoi gian ciia cac dbi
tugng hién dién tai cac vi tri d6. Céc vi tri tu than khong c6 quan hé thoi gian, chi co



quan hé thoi gian thong qua su hién dién cta cac dbi tuong tai cac vi tri 6. Cac vi tri
khong co6 sy hién dién cta cac ddi tugng thi khong co6 quan hé thoi gian. Cac vi tri co
su hién dién cua cac dbi tugng nhung cac ddi tugng d6 khong quan hé vai nhau thi
cac vi tri do khong c6 quan hé thoi gian.

3.3 Quan hé¢ trong Tap Thoi gian (times and times)

Quan hé trong tap thoi gian gdm quan hé noi tai cua tap, thé hién qua quan hé metric
va quan hé topology ctia cac don vi thoi gian; va quan hé khong gian gitta cac vi tri
trong khong gian cta cac ddi twong tai cac don vi thoi gian d6 (Hinh 10).

Quan hé metric ctia cac don vi thoi gian trong tp thoi gian thé hién qua khoang
cach xa gan ciia cac don vi thoi gian. Quan hé topology cua 2 don vi thoi gian 1a cac
quan hé: trudc, bang nhau, gap nhau, chong nhau, trong nhau, bét dau, két thuc [9].

Quan hé khong gian

Quan hé tap

Hinh 10. Cac quan hé trong tip thoi gian

Quan hé giita cac don vi thoi gian dwoc thé hién qua quan hé khong gian giita
nhitng vi tri khong gian ciia cac ddi tuong tai cac thoi diém do. Cac thoi diém ty than
khong cé quan hé khong gian, chi c6 quan hé khong gian thong qua nhiing vi tri trong
khong gian cua cac di tugng tai cac thoi diém d6. Cac thoi diém khong c6 nhing vi
tri trong khong gian cua cac dbi tugng thi khong co6 quan hé khong gian. Céc thoi
diém c6 nhitng vi tri trong khong gian cua cac dbi twong nhung cac ddi tuong dé
khong quan hé véi nhau thi cac thoi diém d6 khong co quan hé khong gian.

3.4 Quan hé giira P6i twong va Thoi gian (objects and times)
Quan hé d6i tugng va thoi gian 1a sy hién hiru cua déi tuong tai mot don vi thoi gian

nao d6. Dya vao quan hé nay ta co thé chi ra duoc ddi tugng nao la dbi tugng thoi
gian. Nhitng ddi twong thoi gian ¢ nhiing thugc tinh tinh va thugc tinh dong. Tai mot



vi tri ddc biét thi mot ddi tuong trong mot tap ddi tuong s€ c6 mot sb thudc tinh thay
d6i theo thoi gian.

Dbi twong thoi gian (temporal object) 14 dbi twong tudn hoan hodc khong tuin
hoan. Déi tugng thoi gian tudn hoan 1a ddi tuong xuét hién roi lap lai sau mdi khoang
thoi gian bang nhau (Hinh 11), cac khoang thoi gian bang nhau d6 dugc goi la chu ky.
Dbi twong thoi gian khong tudn hoan 1a dbi twong mdi 1an xuat hién vao mot thoi
diém bét ky khong theo mot quy luat nao ca.

Tuan hoan
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Hinh 11. Béi twong thoi gian tudn hoan

Thoi gian 1a mot tai nguyén dac biét cua moi ddi tuong vi moi sy thay ddi cua ddi
tuong déu can téi thoi gian. Thoi gian 1a mot doi hoi bét budc cho moi su thay ddi
thudc tinh cua dbi tugng, moi ddi tugng khong thé thay ddi néu khong cé thoi gian.
Su thay ddi thudc tinh cua d6i tugng la tuyén tinh hodc tudn hoan theo thdi gian.

3.5 Quan h¢ giira Poi twgng va Khong gian

Quan hé dbi tugng va khong gian 1a sy xuét hién cua déi tugng tai mot vi tri nao do
trong khong gian. Dya vao quan hé nay ta c6 thé chi ra dugc dbi tugng nao 1a ddi
tugng khong gian. Nhitng ddi tugng khong gian ¢ nhirng thudc tinh tinh hodc dong
duoc thé hién trong tdp khong gian. Tai mot don vi thoi gian dac biét thi mot ddi
tuong trong mot tap ddi tuong s& c6 mot s thudce tinh thay dbi theo kh6ng gian.

Déi tuong khong gian (spatial object) cling ¢o thé 1a ddi tuong tuan hoan hodc
khong tudn hoan. Ddi tugng khong gian tuan hoan 1a d6i tuong ma hoat dong cua no6
s& lap di lap lai trong mot ving khong gian xac dinh. P6i twong khong gian khong
tuan hoan 1 d6i twong ma hoat dong cuia ching dién ra trong nhiéu ving khong gian
khac nhau.

3.6 Quan hé giira Khong gian va Thoi gian

Khong gian va thoi gian 1a mot cdp pham tru khong tach roi. Do do, thoi gian phai
duogc thém vao hé théng tham chiéu dé chi dinh vi tri khf)ng gian - thoi gian cia mét
dbi twong cho du hé thong 1a mot chiéu, hai chiéu hay nhiéu chiéu [8]. Quan h¢ gitra
khong gian va thoi gian dugc phan anh béi sy hién hitu ciia mot hogc nhiéu ddi tugng
tai mot hay nhiéu vi tri v6i nhitng don vi thoi gian khac nhau. Noéi cach khac, sy hién
hitu ctia nhitng di twgng cho ta thdy quan hé giita vi tri va don vi thoi gian, do d6
quan hé nay mé ta vi tri khong gian - thoi gian ctia mot ddi tuong thoi gian hodc mot
dbi tuong khong gian cho trude.



3.7 Quan hé giira P6i twong va Khong gian, Thoi gian

Quan h¢ giita d6i tugng, khong gian va thoi gian mé ta hoat dong cta dbi tugng theo
khong gian va thoi gian. C6 2 tiép can cho quan hé nay:

Tai nhitng don vi thoi gian roi rac, nhitng dbi tuong xudt hién tai nhitng vi tri khac
nhau. Ddi tugng khong gian — thoi gian (spatio—temporal object) 1a ddi twong ma tai
nhitng thoi diém khac nhau s& xuit hién ¢ nhiing vi tri khac nhau. Tai mdt thoi diém
xac dinh thi di twong chi c6 thé ton tai & mot vi tri, nhung mot ddi twong c6 thé hién
dién tai mot vi tri & nhidu thoi diém khac nhau. Khi xét ddi twong khong gian — thoi
gian, ta quan tim dén cac thanh phan nhu: ddi tugng, khong gian va thoi gian (hinh
12).

Dbi tuong
Doi i Déi twong
khdng gian thoi gian

Déi twong
khdng gian-thoi gian

~ ~—

Vi tri Thoi gian

Hinh 12. Méi quan hé giira cac thanh phin cua déi twong khong gian-thdi gian

Trong mién thdi gian, vi tri cia ddi twong thay ddi theo thoi gian, thude tinh cta
ching c6 thé thay d6i hay khong thay doi theo thoi gian Pbi tuong di dong v& nén
quy dao trong khong gian dia Iy. Nhitng quy dao nay biéu dién quan hé gitra vi tri va
thoi gian cua ddi twong. Hoat dong nay cta d6i tuong dugc goi 1a di dong. Su di dong
dugc xac dinh khi quy dao cuia di tugng di dong 1a lién tuc trong khong gian dia 1y
cho du ddi tugng d6 co thé dimg lai ¢ dau d6 tai mot s6 don vi thoi gian (Hinh 13).
Mot d6i tugng phai str dung thoi gian dé di chuyén tir diém nay dén diém khac trong
khong gian. Chuyén dong da bién doi thoi gian thanh khong gian.

Déi tugng di dong (moving object) 1a ddi twong co vi tri thay ddi lién tuc trong
khong gian theo thoi gian [2],[6]. D6i tugng di dong co thé dllrng lai tai mot vi tri nao
doé trong mot khoang thoi gian nhat dinh trong qua trinh di chuyen ctia d6i tuong. Tai
mot thoi diém thi ddi tugng chi ton tai & mot vi tri nhat dinh. D6i tugng c6 thé xuat
hién nhiéu 14n tai mot vi tri & nhitng thoi diém khac nhau.
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Hinh 13. Méi quan hé giira cac thanh phin ctia déi tuong chuyén dong

4 Kétluan

Trén déy, bai viét da nghién ctru cic hop phan cua thé giéi thuc gom dbi twong,
khong gian, thoi gian. Tir nhitng phat hién cua Hagerstrand dén cic nghién ctru ctia
Tominski [10] va dic biét 1a nghién ciu ciia Peuquet [9] dd hé théng hoa cac khai
niém réat co ban ndy, va phan tich xa hon vé&i nhitng phat biéu toan hoc cia 6ng ba
Andrienko [3,4]. Peuquet da chi ra nhimng dic trung co ban ctia mdi thanh phan d6i
tuong, khong gian, thoi gian, cic quan hé cua cic thanh phan nay trong tam giac
“what”, “where”, “when”. Trong d6, khi hai thanh phan duoc biét thi c6 thé suy ra
thanh phan con lai. Trong khi d6, Andrienko di dung ngdn ngit toan hoc dé phan tich
xa hon cac quan hé cta “ddi twong”, “khong gian”, “thdi gian”. Nhiing quan hé nay
dugc Andienko chi ra nhu cac quan hé cua cac phan tir trong mdi tap “ddi twong”,
“khong gian”, “thoi gian”, va quan hé giita cac phan tir trong céc tap khac nhau. Cac
quan hé giita cac tip ndy phat sinh ra nhiing khai niém ddi twong khong gian, d6i
tuong thoi gian, d6i twong khong gian — thoi gian, dbi tugng di dong. Pong gbp cho
cac nghién ciru nay, ching t6i da chi tiét hoa va cu thé thém nhimng phén tich cia
Peuquet va Andrienko nhu tinh chat vira tuyén tinh vira tudn hoan ctia thoi gian, tinh
chit vira phan cép vira hat ctia thoi gian, v.v...

Trén co so nhitng nghién clru va phan tich d6, chung t6i s€ nghién ciru xay dung co
s& cho viée xdy dung cac md hinh biéu dién truc quan. Trong nhimng cong trinh
nghién ctru tiép theo, ching t6i s& dé xuat cac mo hinh biéu dién tryc quan cho timg
loai d6i twong. Cung voi nhitng mé hinh tryc quan héa dugce dé xuat, ching toi s&
phét trién vai tmg dung dé minh hoa tinh chat hd trg phan tich va rit trich thong tin
cua mo hinh.
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