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BIEU DIEN TU DONG ANH DUONG NET

HOANG KIfM, NGUYEN NGOC KY

Vién Tin hoc

- MO DAU

Anh dwérng nét 1A moét 16p dnh dwee tao thanh tir cde dwdrng, Dy 14 mét 1ép dnh khd réng
bao gém:

« Cdc ban vé&, bdn d5 mach in, chir, so d5 mang lwéi cde dudmg x4, sdng ngdi ...
: Chu tuydn cda cdc dnh da phé, cdc dwimg ddng mive ...

« D& xtt ly dnh dwdng nét, cin phdi dwa vio b nhé céc thdng s& diic trwng cho dnh, ching
han nhu: vj trf cde didm xuft phét, cdc di€m giao nhau, che didm cye tri hay s8 lwgng cde nhét
cit, 46 dai, khodng céch ... Cdc théng 88 ndy c6 thé do con ngwdi cung cip cho mdy, song trong
bai ndy ching t&i md t4 mdt cdch tw ddng hodc két hop twong te ngudi-mdy trong nhirng tinh -
huéng khé xi ly.

Céc giai doan xit Iy chil yéu bao gdm:
+ Xi 1y so bd dnh: khit nhi€u, 1am tron, 1Am diy nét, phat hign va dinh vj nhiing viing dnh
khong x4c djnh.

+. Loc 1dy cdc dwdng bign, hofic by khung vd véc-to héa dnh. Tw déng trich chon cde didm dfe
trwng, tinh cdc théng 88 nhw khodng céch, dign tfch v mét 88 tfnh chdt tépd khdc.

- Xk ly twong tdc ngu'bi-mdy'véi sy trg gidp tién loi cda editor db hoa,

+ Lwu trir dnh, cdc thuge tinh chung vé hinh dang, kich thwée vA bidu didn 4% thi quan h§’
cfu tric cda dnh,

+ Thn ki€m, d8i sénh v ddng nhdt dnh. B sung, sia d8i dir lidu dnh.

Trong bai nhy chiing téi chd y&u chi tdp trung trinh bay ba phiin diu,

11 - MOT 8O KHAI NIEM CO BAN

Anh 88

C4 thé xem mét dnh thyc 1d mét ham hai bién thye dinh nghfa trén mét mién hiru han xde
dijnh, vd nhén gid trj thyc trong mét khodng [0, M| ndo ddy. M8i diém cia him dnh twong ¢ng
véi A9 chéi sdng hay dé x4m clda Anh thye - 12 d§ phdn xa hay xuyén qua khi'séng 4nh sdng tée
déng 1én né, Anh 88 1a két qud r¥i rac héa ham dnh. Cé nhigu céch chia lwéi dé r&i rac héa ham
dnh song & dfy ta chon céch chia lwéi card. Mét dnh 88 béi viy dwee bidu difn bdi mét bing 88
hai chidu (as;), & dé chc gid trj a;; thé hign d§ chéi séng trung binh trén 8 twong dng.
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Anh 86 nhj phin . ‘

Dinh nguia 1. Mét dnh 88 dwge goi 1a nhj phin néu ce gid trj a;; cda né chl nhén gid trj 0
hoe 1. M8t anh 88 bt ky déu c6 thé dwa vé dang nhj phén bing phép cit nguéng, Ta ky higu
FF 13 tip cdc didm 1 vh not(FF) |a tdp cdc di€m 0 cda dnh,

Tinh lién théng cla hnh s& nhj phin: Céc diém ldng gféng cda diém P(i,7)FF 1a 8 diém
bao quanh né nhu trén hinh 1: ey, ag,..., as.

ag as ay

aj P ag

ag ar ag
Hinh 1

Trong dé ,
a;,t =1,2,...,8 goi 1a 8-ldng giéng, va
ai,t = 1,3,6,7 goi 1A 4-ldng gitng cla didm P.

D trénh mét <8 nghijch Iy c6 the xdy ra, ngwdri ta phin bigt hai djnh nghia ldng giing khdc
nhau trén FF v trén not(FF).

Dinh nghia 2. Hai di¢m thude tip con £ cda FF (hay not(F F)) dwoe goi A lign théng trong
E néun tdn tai tip che didm thude dudmg di ti (1o, j0) d&n (tu, 7)) #a0 cho (io,50) = P11 (i, 00) =
Pay (8¢, 3:) € B v (i,,7,) 1A 8-ldng giéng (hay 4-1dng giéng) eda (§,-y,dry) véir=1,2,.,n

Quan hé "lién théng trong E” 1a mét quan hé phin xa, déi xirng va bic chu béi vhy 14 mét

quan h§ twong dwong, Céc 16p twong dwong cda néd lam thanh cfc thanh phln lién théng cda -
dnh,

Phwang phdp xdc dinh ho khung:

Dinh nghia 3. Ta goi bd khung cda dang FF 1a cfu triic t8i thidu cdn gift dwge che tinh chift
Ink hoe vA tdpd cda FI'. C4 nhigu phuong phdp dé xdc djnh bd khung do nhidu tde gid dwa ra,
Cé thé phin chia ching thanh ba logi:
Céc phwong phap dya trén nguyén tic béc dlin cde pixel 16p ngoai.
Cic phwong phdp xi 1y theo metric.

i

Céc phwong phap két hep hai nguyén tic trén,

Cédc phuong phdp l1am mhnh b¥ng cdch béc din tieng lép:

Phwong phdp 1im manh st dung céc thudt todn lip dé béc dBin cde pixel 16p ngodi cda dang
cho t&i khi chl cdn cde didm nkm trén tryc trung vi (medial axis). Cée didm dwee bd hay dé 1ad
dya trén két qud &p dung che todn tit cyc bd trén cde diém léng giéng. Uu thé chd yéu cda nhém
phwong phép ndy 1a dnh khung thu dwee ddng nhft tdpd so véi dnh ban diu, d¥c bigt né bdo todn
dwoc tinh lign théng cla dang. Han ch@ cda ching 1A khéng cho phép khéi phuc lai dang ban diu,

Cédc phwong phép st dung metric;

Céc diém thudc unh khung tuy nhién ciing cé thé xdc djnh qua tinh todn trén ¢ic khodng
chch. Chdng han dya trén vige xdc djnh che cye tidu dja phwong cda cde khodng chch tir didm
dang xét t&i diém 0... Cdc phwong phép ndy cho phép khéi phyc dwege dang ban diu, nhwng khéng
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bdo todn tinh lién théng va béi vy khéng phi hgp véi nhitu tinh hudng dmg dyng.

Céc phuong phép dya trén céc phép thir cyc bé [2]:

Thugt todn dya trén quan h§ léng giéng theo nghia m@t khodng céch x4c dinh. N6 9& dyng
bin chit cyc bd cda tinh lién théng djnh nghia trén quan h§ léng giing ndy. Phwong phép ndy
két hgp dwge cde tinh chit cda hai loal phwong phép trén: tic 1 bdo todn tinh lién théng vA tinh
khéi phyc dwege.

Chon khohng céch:
Ta chon khodng ¢/ h gita hai diém (i, j) va (k, 1) dwge dijnh nghia nhw sau:
d((5,), (k, 1) = Maz{abs(i - k), aba(j - 1)}

Véi dinh nghia ndy cdc diém 8-léng gléng cla didm P d¥u cdch P mt khodng cdch nhv nhau.

Quan hé ldng giéng clia mét diém

a) Chéng ta gol "léng giéng thyc” bfc 2n — 1 cla didm P cé toa d (k1) 1A t&p chc didm
dwge djnh nghia nhw sau:

Vam-1(P) = {a = (ai,)|d(P,a) € m = 1},Vm = 1,2, ..

Vam-1(P) dwge bidu di&n bé&i hinh vudng ¢é cgnh 2m — 1 nhfn P lam tam.
Thi dy: Va(P) cta P (hinh 2):

z z z
z (P) z
z x z

Hinh 2. V3(P) véi z bling 0 hoifc 1
b) Ta goi "ldng gling do” bic 2m cia diém P véi toa 8 (k, 1) 1 tip
Vam(P) = {a = (ai3)|d(P.a) € m = 1/2),¥im = 1,2,..,

d day, P, c6 toa 46 A (k + 1/2,1+ 1/2) thd hién mdt didm 4o, Véi m = 0 ta chen Vo(P) = 0.
Vam(P) dwge bidu difn béi hinh vudng ¢ canh 2m nhin P, lam t&m, Thf dy: V4(P) xem hinh 3:

z z z z
[ P z z
P,

x T x T
z z z z

. Hinh 8. Vg(P) véi 2 = 0 hojc 1
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Béc cha inét diém

Ta goi P cé bc 1a n néu Vy,(P) € FF vi Voyr(P) Nnot(FF) <> 0. n... 14 duy nhit vi
Va(P) € Vit i(P), véi moin 2 1.

Canh cha V,,(P) :

Canh cda Vo (P) 14 tgp n diém Ci (hinh 4) cda [Va(P) = Vi-a(P)] c6 cling hodnh 43 hay
tung 46 (P phdi cé bic n véin > 2).

ndﬁ'e“br{ & G > Wh (P)

G
Hinh 4

Mbt didm thuge F' = [Vy4a(P) = Vo (P)] dwge goi 1a nm trén canh C; néu tén tai mét diém
4-léng giéng clda né thude C;.

Mét 86 thudt todn tim khung

Gid st F' 12 mét dang lién thdng, ta xét khung S(P) 1A thp cic diém P sao cho P cé bie n
vd thp F = [V, 42(P) = V,(P)] théa mét trong chc tinh chdt san ddy:
- FNnot(FF) 1A khéng lién théng.
~ FPOFF lign thong, nhung phdi chita hai diém n¥m trén hai canh 48i dign cla Vi, (P) - (nhitng
didm cyc trj cda khung).

Nhitng tinh chdt cla khung

g (2] d& chirng minh tinh bdo todn lién théng vA tinh khdi phyc dwge cia khung dirgre tinh
nhe thufit todn dwa ra. .

Luwgc d8 thuft todn

1- Chon diém khéi du P(, 7).

2« ni=

8- WHILE V,(P)Nnot(FF)=0D0Oni=n+1;
4- ni=n-1

B- Tim t&t cd cdc didm ax, k= 1,2, ..., 4n + 4, thude V,,42(P) - Vi (P).
4n+3 '

8- v= »21 abs(ak+y — ak) + abs(ay ~ Gan+a)

7. IF v > 4 THEN P € §(F) ELSE

IF (TBn tai axy,aka ndm trén hai canh a8i dién cia V,,(P)) THEN P(-S8(F) ELSE
Chon diém tidp theo.
8- Quay trd lai bwéce 2.

Phuong phdp xdc djnh cdc dwéng bién:

24



Vigc tinh khung cia dnh 1A ddng téc rit t8n kém vé thoi gian, D§ phire tap thei gian cia
thut tokn phy thudc vdo d8 diy cda dwdmg nét, vd néi chung th 1§ véi n® [1]. D& trénh sy phc
tap 46 ta c6 thé tim céeh bidu difin dnh chi trén co sé xik 1y cde dwdmg bién cda dwdng nét,

Phuong phép dwoc st dyng dya trén mét sy thit 1d tAm cda nét.cé thé dwge xéc djnh béi
diém gitra dogn thing vudng géc ké tir hai dogn bién dé&i dign (hinh 8a).

Hinh 5

Vin &8 cda thuft todn ndy 1A & ch8 1am thd ndo d€ xdc djnh vj trf cdc diém cyt, cde didm
clt nhau, cyc trj,... Hinh 8 cho ta thiy ng véi mft "ngd tu” ta cé 4 cyc trj cia bidn; dng véi
mét diém cyt ta cling c6 mdt cye trj cla bidn, Céc didm cye trj cia nét va cla bién twong d8i
pht hgp véi nhau. Nhu vy, vén d8 chi ydu 1A xdc dinh céc cye trj cila bidn.

Djnh nghia dwéng bién i
Dudng bidn cda mét dgng FF 1A thp nhitng diém thude FF cé {t nhft mét 4-ldng giéng
thude not(F'F). :

Phuong phép do bién:

Gid st ta ¢ m8t viing dnh nhj phin bj bao bdi mét vanh dai cée didm tring 0. Céhc didm
bign cé thé 1am thanh mét x8u 4 ho¥c 8-lién théng. D8i véi ven dé dd bién ngudi ta thwdng s
dyng céc xAu 8-lidn théng cla ving dnh 8-lign théng. Thi tyc dd bién 8-lién théng theo chitu
kim d8ng h% cing cdc tinh chft cia né dwge trinh bay & (3], M&u chdt eda thi tyc 1d todn ti xde
dinh c¥p diém nén-diém bidn tidp theo trén co s& cip didm n¥n-diém bién dwge xéc djnh truwde
dé.

- Tht tyc dd bién 8-lién théng:
~ Xult phét tir c§p diém n¥n - idm bién cho trwée, kidm tra che 8-ldng gléng cila didm bidn
xét theo chidu kim d8ng hd, tinh tir vj trf diém nén.
- Difn dnh g¥p dBu tién dwge chon 1am didm bién tidp theo. Diém nén vira duyét qua dwee
chon 1am di€m n¥n tidp theo. .
- Dénh du céc diém bién vira di qua v lwu vio mét danh sdch.
- Thi tyc dirng khi c§p diém n¥n - didm bién vira xét tring véi cip diém bién diu tién.

Pé dd tt cd chc bidn mdt &nh hiru han, chl cin mét lin duyét trén ‘todn dnh d¢ phét hign
c§p diém n'én - diém bién ban dBu cho m8i ving.
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11. BIfU DIEN ANH DUONG NET

1. Xt Iy 8o bé

Anh nhj phén thu dwge tii scanner thuéng cé nhiéu 13i giy ra bdi qué trinh r¥i rac héa, v
mét 88 nguyén nhén khéc lam cho dnh kém chét lwong, chira nhidu 18 héng, nhidu diém cé 1§p,
vt bén... V1 viy, truée khi 4p dyng thulit todn thm khung v trich chen d¥c diém, ta cin xi ly
a8 loai bd bét chc 181 k& trén.

L&p diy 16 hong, néi lai nét dikt, va lam tron nét:
Thufit todn sau diy dwec s dung:
1. Khéi déng n bling gid trj ban diu m
2- Vé&i mdi diém P cda (ai;) : P € not(FF) vh V,,(P) C not(FF) ta kiém tra t8p [Vnsa(P) =
Vu(P))NFF, néu tip ndy khéng lién théng ho¥c 1dm thanh mét khuyén (18 héng), ho¥c lam thanh
mét cung hé trén mét canh ndo ddy, ta gén P = 1,

Bing cdch dp dung thudt todn trén I8n lwgt cho t&t cd cdc diém (ai;) € not(FF), sau 46
bt dRu lgi véi gid trj n — 1 vd tidp tyc cho téi khi n = 0. Thufit todn ndy ¢é khd n¥ing ska dwge -
nhitng 18 héng vA nét dit cé 46 dAi l < m.

Khir cdc diém cé lgp

Ta 4p dyng cliing thuit todn trén dé chinh lai tp céc diém thu&c FF, lién théng, c6 be n
bing céch kiém tra tip

[Va+a(P) = Va(P)] N not(FF)

vi d¥t P = 0 ndu tip ndy khong lién théng, hodic lam thanh khuySn hay cung m& trén mét cgnh
cla V,,(P).

Phédt hi¢n va dinh vj viing Anh kém chit lwgng _

Viing dnh qud kém chflt lwgng dwge coi 13 ving "kh8ng quan sdt dwge” cda dnh, Vi§e phét
hi¢n cdc viing ndy phy thude vao vifc lwa chon céc tidu chun 48 tdch vA thudng phy thude vdo
16p dnh cu thd. D&i véi 1ép dnh 1A ddng céc dwdng nét hay vEn bdn ta cé thd ding histogram 4é
tdch.

2. Bidu dién dnh bing phwong phép khung

Ta &p dyng thuft todn tim khung d& néu & trén. Két qud thu dwge 1a mét "dnh kh\mg ;
trén 46 mdi diém tinh dwgc déu Id dim khung ¢6 blic xéc dinh.

Gidn Iuegc b$ khung

Trwée khi tifn hanh d6ng tdc dd nét, ta cin xd 1y thém mot buwée: gidn lwge b§ khung d‘
han chd bét céc diém cht nhau (diém cé tir hai 8-ldng giéng tré 1én).

Thuft todn: Kiém tra [in lwgt tht cd cdc diém thudc FF cda dnh khung va xét t4p (Vs —
Vi|n FF. Néu tip ndy thda min ddng thi cde didu kign sau

+ Lién théng,

+ Khéng lam thinh mét dwdng cong khép kin,

+ Chtra ft nhit 3 diém thudc FF holic hai diém khéng 4-léng giéng,
ta ¢ thd logi P (4%t blng 0) - DAy chinh 13 thao téc cia thuft todn béc din.

Db theo nét khung, mé th, bidu dién d% thj cfu trdc
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Ta goi "d3 thj lién hep” véi mét deng lién théng F' 1a mét B thi lién théng, véi céc dinh
cda né 1A nhitng giao didm hay cye trj dwge trich ti b khung di dwge gidn lwge §'(F) va che
canh clda né 1a t8p cdc didm 8-ldng giéng thudc S'(F) néi lién che c§p dinh véi nhau.

Vige dd nét cé thd dwge thyc hién bing thuft todn cdi bién tir thuft todn "di dwémg theo
chuin phai”. Thuit .oén ndy cho phép mé td khéng triing 1§p hay b sét cdc canh cla d8 thj lién
hop.

Mé th thuft todn dé nét:

1. Chon di#m xuflt * .4t v di Iin lwet t¥ diém ndy qua diém khéc rdi xéa din céc diém 48 di

qua.

2- Khi gip giao didm, ta lwu vi trf cia diém dé vdo ng¥n xdp (stack) va ré phdi.

8- Trudng hop gip lai didm di di qua (chu trinh) ta quay lai vj trf trwée dé (dwge lwu trén
dinh cda ngn x@p). Tidn hanh xéa dnh v ra khéi ngin xép néu cudi cing chi cdn mt diém
8-léng giéng ; nfu khéng ta tiép tyc chon cung diu tién bén phai.

4- Dirng lai khi ng¥n xép réng.

Trong qud trinh dd nét, ta Mn luot eip xép cdc toa A6 dinh vAo mét file va ddng thei xée
dinh nhitng ch8 khuyu cé thd cé (thay déi hwéng ddt ngdt) va ciling leu toa d§ cda ching vio file.
Ta cé thd gén cho m&i diém mét nhan phy thudc vdo thé logi cda né, ching han nhu: diém cyt
(bt dBu, k&t thdc), ré nhénh, giao didm, hwéng hay bic cda ching...

Mbt thi dy dd nét dwge mé td & hinh 6,

Hinh 6: S; 13 diém xuft phét, mii tén chl huéng dd, cde chir 88 chl thir ty cla cde cung.
Mgt 86 van dé cy thé dugc dit ra va cdch giki quyét: |

a) Xéc djnh "gino didm thie”.

Xét hinh 7 ta thiy céc diém P, E,C, D, P' déu 1A nhitng giao diém khd ndmg. D3 thj lién

hgp cda ching dwgc biédu difn & hinh 8. Tuy nhién trong thyc té d® thi lién hgp cla ching
cin cé dang nhu hinh 9.

X

NA
By

|

Hinh?
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Thuft todn xi 1y nhw sau:

Gid st 1" 12 mét giao diém khd n¥ng, néu tép [Va(P) — Vi (P)] N not(FF) 1a lién théng vd
ndu t¥n tai tai P! 1A didn 4-léng giéng cia P sao cho V3(P) NFFc Va(P') khi 46 P' 1 giao diém
th4t, ndu khéng P 1A giao diém thit.

b) Chon diém xuft phdt 14 mét giao diém that.

. Gid st P 1 giao diém thit, ta chon diém Q 1A diém 8-léng giéng dRu tién bén phai cla P,
Diém ti€p theo khéng dwoc phép n&m trong [Va(Q) — V1(Q)]N P. VEn &8 con lai 1a kiém tra xem
Q c6 phdi 1A mét giao diém thit hay khéng.

8. Phuong phép bidu dién dnh bling d bién

Bing chch 4p dyng thuft todn dd bién néu trén, vi két hgp duygt, dénh dfu nhirng diém
bign dé di qua, ta ¢4 thé tién hanh dd bidn cho mdt dnh bt k¥. M8t dnh c6 bao nhigu ving thi
88 c¢é bfly nhisu dwdng bién. D& x4c dinh cdc didm dic trwng cde dwdng bidn cin dwge bidu difin
dwéi dang vée-te nhn gid trj tiv 0-7 tidu bidu cho 8 hwéng co ban trén hinh 10, :

1 2 3
0 Z 4
7 6 5

Hinh 10. Céc hwéng co bdn cila dwdmg nét

Céc loai diém dife trung va mét s6 tiéu chudn xde dinh ching

Nhuw trén di phin tich, vige xdc dinh cde didm dfc trung thudng dwa v8 vife xdc dinh cde
logi dim cwe trj. Trén cdc dudmng cong 88, cde didm cye trj dwge dic trung boi sy thay 48i hwéng
A6t ngét. Do dnh hwdng cia nhidu, vide xdc dinh ching gip rit nhiéu khé kh&n. Sau diy la mpt
88 todn ti xdc dinh céc didm cye trj dwee d8 xudt. -

« Ta ky hiéu s = 1, f2, e fiy oo fi 14 %Bu cde mé hwéng, f; =0,1,..,7;1 - 45 dAi chon truwde,
- Dinh nghia gia 88 cla huéng:
Hwéng thay déi tir f; sang f; dwge xdc djnh béi:

fjnfl'_s naufj=f¢24
D(fyfi)=9 fi— K ndu-4< fi-fi<d
fi=fi+8 néufy- fi< -4

- D& thiy ring:

i1
D(fy fi)=1= D fi)i DU £s) =3 D{fur1, fi)

k=]

D2 phdt hign céc diém djc trung ta ding phuong phép phén chia mét dogn bién | thanh 3
vd cé khi t&i 5 phlin bing nhau réi tinh gia 8 cda hwéng trén m8i ph¥n vi cd dogn. Bdng 1 cho
ta hinh dung t8ng quét v dang cdc diém dic treng v tiéu chufin nhén dang ching.
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Két qud tLf nghi§m cho thfy phwong phép nhin dgng theo gia 8& hwémg trén cdc phiin phén
chia cia dogn bién dat d8 chinh xéc cao vA khdng qué nhay d8i véi nhifu, Céc diém dic trung
dwoc djnh vj tai tim ho¥c trung vj cia dy diém lién tidp nhau cing thda tiéu chulin ph4t hign,

Céc didm d¥c trung sau khi dwge phét hign vA dinh vj néu ndm qué gin nhau (dwéi ngudng
cho phép) dwge xi 1y tidp theo qui the sau:

- Néu hai diém d8u li cye dai, cing phuong véi nhau thl ching dwgc xét dé khik vi né thé
hign sy dét nét.

- Néu hai diém d8v 1A cyc tidu cing phuong véi nhau thl ching cling dwge xét d€ khit vi né
thd hién ché dinh nhau cia hai nét chay song song véi nhau.

Logi diéin Oy sz O3 2

Ll

am duvong | ém  |dumg

g1d b 91 tri "
/ tuyirdsisé | 09 \tuyératsibi "

gy 13’ .
185 68 79 \tigirdsi o | ¥

90 try dvong |, 9 7 i diomg

Tuyét dorbé Huyé¥ 06) bé

Bdng 1. Céc dang diém djc trung vA tidu chulln phdt hién

v NHAN XET VA KET LUAN

D#&i véi dnh dwdng nét néi chung phwong phép bidu din dnh blng cich 1am manh nét 12 mét
phwong phép chinh théng, cho phép xéc dinh céc tinh chit tépd cia dnh kha chinh xdc. Nhwee
didm ckn bén cda né 1a 48 phic tap tinh todn cao, qué nhay d8i véi nhidu. DE tranh nhitng han
ché trén ching t8i 4& &p dyng phwong phép biéu difn dnh bing d3 bién. Uu diém cda phwong
phép ndy 1A tfnh higu qud, nh&t 1A & véi 1ép dnh céc dudng ddng trj nhw bin d8 dja hinh, vén

“tay, Nhd dwge xit 1y cé trwée vh sau khi dd bién nén nhiéu dwge xi¥ Iy khé t8t. Phwong phép
ndy cfing cé thé 4p dyng & nhén dgng c!ii'r in khéng phu thudc phéng.

Nhén ngdy 1-6-1990 .
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ABSTRACT
AUTOMATIC REPRESENTATION OF DIGITAL LINES

This paper presents the methodes of automatic representation of digital lines. Both approches
sklettisation and contour following have been considered and evalued.

GIOI THIEU SAN PH

DERIVE - CHUYEN GIA TOAN HQC TREN MAY PC

Hé mém DERIVE 1a mdt hwéng hodn todn méi trong linh viee mdy tinh tro gidp cho céng.
vide cla cdc nhi ky thuit va ky sw, Nhitng phép bién ddi cong thic ding diic bing tay hay vige
triu citu trong cde sunu thm cdng thive tidu phf thdi gir vé fch, tir nay tréd di sd thuée vé qud khir,

Bé chwong trinh DERIVE do héing Soft Warchouse, Inc. cda My phét trién thude v8 mét
thé h§ phin m@ém khoa hoc ki thuft hodn toin méi mé. DERIVE 1A mét h§ chuyén gia todn hoe
cung cfp mét 88 lwgng 16n cdc tinh todn tir todn hoc co ban va todn hoc cao ¢&p & dang'd& st
dyng. Sdn phdm mém ndy d8i véi ngudi st dyng nhu 14 mét "ban nhép dién t”, trén 46 ngudi
stk dyng cé the vidt chc bidu thirc todn hoc v xit Iy tdy y. H§ cé thé tién hanh céc phép dgi o8
tweng trung théng qua phfm b&m, nhw rit gon bidu thirc, gidi phwong trinh (kd cd cé théng s8),
gidi tfch vi phin v tfch phén, 88 phic, vecto v ma trén, v.v... Song ngudi st dyng cling cé thd
tfnh todn véi DERIVE nhw véi bt ky mét mdy tfnh bé tdi ndo, trong 46 thl 48 chinh x4c cb
thé dit dén bao nhidu chiv s8 tiy ¥. Cudi ciing thl véi h§ ndy, che két qud cling cé thd dwara
dwéi c ang d8 thj hai hofic ba chidu. C4 ba phlin tinh todn 13 dai 88 twong trwng, numeric, va 6.3‘
thj duyc dwa vio mdt giao dién ngudi méy d& dang trong st dyng vA tré thinh mét céng cy Mc
ddo v van niing cho t&t cd nhirng ai phdi gidi quyét nhitng vén dé vé todn hoc. Ngudi st dqng‘
DERIVE qua d6 danh dwgce nhigu thei gier hon 4 tdp trung vio nhitng phin c8t 18i, nhitng phin
sdng tan trong gidi quyét vin d8,

DERIVE diing trén IBM PC va loi twong thich c6 MS-DOS (Version 2.1 ho¥c cao hon),
512K RAM vi mét 8 dia 5 1/4 inch (360K) hay mét 8 dia 3 1/2 inch (760K), cling nhur trén méy
NEC PC-9801 hojc twong thich véi MS-DOS (Version 2.1 ho¥c cao hon), 512K RAM va & dfa
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mém § 1/4 incl.
Céc khd néng cda DERIVE:

1. 86 hoc
: Céc phép tinh 8 hoc chinh xéc téi hang nghln chit 88
Céc phép tin) gin dfing véi d§ chinh xde thy chon
+, = X, /,% (phin tr&m), * (ltiy thira), ! (giai thira)
Biéu din céc 88 dwéi dang phén 88, 88 thip phén hay dang khoa hoc
Dua vao va tfnh 4 theo cée co 88 tdy chon
Phén tich ra thira 88 nguyén t8 cda céc 88 nguyén
Oéc phép tinh 88 phirc va € do
Xt 1y linh hoat céc bidu thirc cin
Chuyén 48i gitra cdc don vj h§ Anh vd Met

2. Vécto va ma trén
Vecto vd ma trin cé cde phin ti twgng trung
Tich vé hwéng, tich tryc tifp v tich ngoii
Chuyén vj, Dinh thitc, Nghjch ddo va Vét cda ma trén
Nhiing bién 48i ddng co bdn
Da thic dfc trung va cdc gif trj riéng
Dai 88 ma trén vA Vecto khdng giao hoén
Gidi tfch Vecto vi phén (divergence, quay, Gradient) ,
Gidi tfch Vecto tich phin (thé vj v8 huéng, thé vj vecto, Ma trin Jacobi, tenso hi§p bién
métric)

8. Glao tiép ngudi mdy qua thye don
Cika 88 48 hoa va dai 88 cé thd At bén nhau hojc chBng lén nhau
Diing phfm chitrc ning d€ chuyén gita cdc cira 88 ’
Hidn thj man hinh trén khéng gian hai chidu céc bidu thirc todn hoc
Lya chen bdng con tré ti¥ng phin cda bidu théc
S4p x@p lai ho¥c xéa bét bidu thirc
Sita chita (Edit) cAc bidu thic dang tBn tai
Nap/ clit bidu thirc ti/ lan files
Tao mé twong thich véi BASIC, PASCAL, FORTRAN
In ra cdc bidu thitc trye ti€p (ra may in) ho¥c qua mot file
St dyng 48 hoa trén CGA, EGA, MCGA, VGA vd HERCULES
H§ théng trg gidp On-Line
Chi thj céc théng 88 cia h§ théng
Giao tiép véi DOS

4. Dai 88

Don gidn héa théng minh ¢dc cBng thivc véi cde bidn
Céc tén bidn ti€ng La tinh vA tiéng Hy lap
Khai trién theo mdt vi ho¥c t&t c4 chc bién

Nhém theo mét val holc t&t cd cdc bién

Phén tfch céc ham hiru ty ra cc thwong riéng
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Don giin héa céc bidu tlific phite dwéi dang D% cée

Dinh nghia céc hidm méi va chc hing 88

Xée dinh midn gid trj ¢da cde bidn

Thay thd che 88 hang ¢ho cdc bifn hay bidu thire con

Gidi dai 88 cde phuwong trinh vA bit phwong trinh

Gidi chinh xdc ¢dc phwrong trinh bfc 2, 3 vi 4

Gidi chinh xdc ¢dc hé phuong trinh tuyén tinh

Gidi chinh xdc eda nhigu phwong trinh véi cdc hdm lwgng gide v cdc hdm eibu vift
Gidi giin ddng cA¢ phuong trinh véi d§ chinh x4c thy chon

b, ﬂ'ﬁ h?ﬁ 2D va 3D

Vé d8 thj cda cdc hdm mét bién trong h¢ 48 cdc holic hé toa 48 cyc
Vé 48 thj cla cdc hdm & dang théng &8

‘Graphie cross (d&u chi thip) ¢6 ton 45 doc dwee dich chuyén bing phfm con trd

Phéng to, thu nhé

Ty 1§ méo thy chon

Mau sle thy chon d8i véi che tryc ton dd va dudmg d5 hoa

V& d8 thj cla cdc hdm hai bidn

"M3 hinh lwéi mit cdo” phéi canh cé chd y dén nhitng dudng bj che khuft
S8 du&ng ludi tiy chon

Toa 48 cda didin quan ¢4t tdy chon

Ty 18 xich thy chon

Chon cia 88 hinh v& "bing tay” hay ty déng

Mau ede ty chon cho cde trye, phia trén vA phifa dwéi ham 88

6, Hhim ué

Ham mil vA logarit (exp, sqrt, In, log)

Céc ham luwgng gife vd ham luwgng gide ngwge, cdc him hyperbolic va hyperbolia ngwere
(sin, cos, tg; cotg, sec, cac, arcain, arccos, arcsec, arcesc, sinh, cosh, tanh, coth, lech. cach,
arcainh, arccosh, arctanh, arccoth, arcsech, arccsch)

Céc ham lién tye tirng khtic (nsh, sign, step, chi, max, min)

Céc ham 88 véi ce bidu thic phike hop (re, iin, conj, phase)

Céc ham théng ké vA xdc sufit (Giai thiva, Gamma, hoén vi, t8 hep, che gif tr} brung binh,
phwong sai, 48 l8ch tidu chufin, dwdng cong chn blng, him sai s8)

Céc ham tdi chinh (gid trf tfén mit, gid trj 1&i cudi, 88 tién lwu, tinh th¥i gian d& qua)

7. Gidi tich
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Ttnh gid trj gidi han td trai hofe phdi dwéi dang symbol
Gidi hgn hitu han vA v8 han

Dac ham riéng bje bt ky

Xip x1 bing che chudi Fourier vi Taylo

Tinh tich phan khéng xéc djnh vd xdc djnh

LAy tich phén bing 48 gin déng

Tinh t8ng va tfch hiru han va v8 han

Ngé Trin Anh giéi thigu



