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TCVN 7870-2:2010

L&i néi dau
TCVN 7870-2:2010 thay thé cho TCVN 6398-11:2000 (ISO 31-
11:1992);

TCVN 7870-2:2010 hoan toan twong dwong voi ISO 80000-
2:2009;

TCVN 7870-2:2010 do Ban ky thuat tiéu chuén quéc gia
TCVN/TC 12 Pai lwgng va don vj do lumg bién soan, Téng cuc
Tiéu chudn Do lweng Chét lwgng d& nghj, Bd Khoa hoc va Cong
nghé cong bé.
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Loi gidi thiéu

0.0 Gii thiéu chung

TCVN 7870-2:2010 do Ban Ky thuat Tiéu chudn vé Dai lwgng va Bon vi do lwong TCYN/TC12 bién
soan. Muc tiéu cta Ban Ky thuat TCVN/TC12 Ia tiéu chudn héa don vi va ky higu cho cac dai lwgng va
don vi (ké ca ky hiéu toan hoc) diing trong linh vuc khoa hoc va céng nghé, hé sé chuyén déi tiéu
chuén gitra cac don vi; dwa ra dinh nghfa cia cac dai lwgng va don vi khi cén thiét.

B TCVN 7870, chap nhén bd tiéu chuén ISO 80000, gdm cac phan duwdi day c6 tén chung “Dai lwgng

va don vi":

- TCVN 7870-1:2010 (1ISO 80000-1:2009), Phan 1: Quy dinh chung

- TCVN 7870-2:2010 (ISO 80000-2:2009), Phan 2: D4u va ky hiéu toan hoc diing trong khoa hoc tw
nhién va cong nghé

- TCVN 7870-3:2007 (I1SO 80000-3:2006), Phan 3: Khong gian va thoi gian

- TCVN 7870-4:2007 (1ISO 80000-4:2006), Phan 4: Co hoc

- TCVN 7870-5:2007 (ISO 80000-5:2007), Phan 5: Nhiét dong Iwc hoc

- TCVN 7870-7:2009 (ISO 80000-7:2008), Phan 7: Anh sang

- TCVN 7870-8:2007 (ISO 80000-8:2007), Phén 8: Am hoc

- TCVN 7870-9:2010 (ISO 80000-9:2009), Phan 9: Hoa ly va vat Iy phan tir

- TCVN 7870-10:2010 (ISO 80000-10:2009), Phan 10: V4t ly nguyén t&r va hat nhan

- TCVN 7870-11:2009 (ISO 80000-11:2008), Phan 11: Sé déc trung

- TCVN 7870-12:2010 (ISO 80000-12:2009), Phan 12: Vat ly chat ran

Bo TCVN 7870, chép nhan bd tiéu chudn IEC 80000, gdm cac phan dwdi day co tén chung “Dai lugng
va don vi":

- TCVN 7870-6:2010 (IEC 80000-6:2008), Phan 6: ién tir

- TCVN 7870-13:2010 (IEC 80000-13:2008), Phan 13: Khoa hoc va cdng nghé thdng tin

- TCVN 7870-14:2010 (IEC 80000-14:2008), Phan 14: Vién sinh trc lién quan dén sinh Iy nguoi

0.1 Cach sap xép cac bang

Cot dau tién “Muc sd" trong cac bang néu Ién sb cta muc, tiép theo la sé muc twong tng trong TCVN
6398-11 (ISO 31-11) dwoc dat trong ngodc don, d4u gach ngang chi ra riing muc dé khong c6 trong
TCVN 6398-11 (ISO 31-11).

Cot thir hai “D4u, ky hiéu, biéu thirc” dwa ra ddu hodic ky hiéu dugc xem xét, thudng 1a trong ngtr canh
thé hién dién hinh. Néu ¢4 nhiéu hon mét déu, ky hiéu hodc bidu thirc cho ciing mét muc thi ching
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binh ddng nhw nhau. Trong mét sé trwdng hop, vi dy dbi véi ham ma, chi ¢ mot cach thé hién dién
hinh va khang c6 ky higu.

C6t thir ba “Y nghfa, dién dat bang 1&i" dwa ra goi y vé& y nghia hodc cach doc bidu thirc toan hoc. Cot
nay cung cip nhan biét v& khai niém va khang phai 1a dinh nghfa toan hoc hoan chinh.

Cot thi tw “Chua thich va vi dy” cung cp thém théng tin. Cac dinh nghia dwgc dua ra néu nhw vira du
ngén dé dat trong cot. Cac dinh nghia khéng nhét thiét 1a hoan chinh v& mét toan hoc.

Bé tri clia bang trong Diéu 16 “Hé toa dd" c6 khac biét ddi chat.



TIEU CHUAN QUOC GIA TCVN 7870-2:2010

bai lwong va don vi -
Phan 2: Dau va ky hiéu toan hoc duing trong khoa hoc tw
nhién va cong nghé

Quantities and units —
Part 2: Mathematical signs and symbols to be used in the natural sciences and technology

1 Pham vi ap dung
Tiéu chuén nay cung cép thang tin chung vé déu va ky higu toan hoc, ¥ nghia clia chung, dién dat béng
I&i twong (ng va cac ¢ng dung.

Cac khuyén nghi trong tiéu chuin nay chl yéu ap dung trong khoa hoc tw nhién va cong nghé, tuy
nhién cling c6 thé ap dung cho cac linh virc khac st dung toan hoc.

2 Tailiéu vién dan

Céc tai liéu vién dan dwoi day rat can thiét cho viéc ap dung tiéu chudn nay. D6i véi cac tai ligu ghi
nam cdng bd thi 4p dung ban dugc néu. Déi véi cac tai liéu khdng ghi nam cdng bd thi ap dung ban
mé&i nhat, bao gdm ca cac sira doi.

TCVN 7870-1:2010 (ISO 80000-1:2009), Dai lwgng va don vi — Phan 1: Quy dinh chung

3 Bién s6, ham s6 va toan tir

Cac bién x, y, ... va cac chi s6 chay cta bién nhw i trong >, x, dugc in nghiéng. Cac tham sé nh a,

b,..., dugc coi la hdng sbé trong tredng hop cu thé, cac ham sbé néi chung nhw £, g, cling dwoc in
nghiéng.

Tuy nhién, ham sb da xac dinh rd khéng phu thudc vao ngr canh, vi du nhu sin, exp, In, T, thi dwoc in
béng kidu chtr Roman (dng). Cac hing sbé toan hoc c6 gia tri khdng thay ddi ciing dwoc in bing kidu
chir Roman (d(rng), vi du: e = 2,718 218 8...; = = 3,141 592...; i* = -1. Cac toan t&r xac dinh rd cling
duoc in bang kiéu ch® Roman (dtrng), vi du: div, 8 trong x va chtr d trong dfdx.
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Cac sb bidu thi bang cac chiv s6 ludn dwoc in béng kiéu chi¥ Roman (d(ng), vi du: 351 204; 1,32; 7/8.

Déi sb6 cia mét ham dworc viét trong ngodc don sau ky hiéu clia ham s6, khong coé khoang tréng gilva
ky hiéu ciia ham va ngodc don dau tién, vi dy: f(x), cos(at + @). Néu ky hiéu ca ham sé gdbm hai hoac
nhiéu chir cai va dbi sd khéng chira dau phép toan, nhuw +, =, x, - hodc /, thi co thé bd ngoadc don truéc
va sau dbi sé do. Trong truéng hep nay, nén dé mét khoang tréng hep gitra ky hiéu ham va déi s6, vi
du:int 2,4; sin nr; arcos 24; Ei x.

Néu c6 kha nang nham Ian thi nén thém déu ngodc don. Vi du, viét cos(x) + y; khéng viét cosx + y vi

nhuw thé co thé hiéu 1am 1a cos(x + y).

Co6 thé st dung dAu phay, chdm phay hozc ky hiéu thich hgp khac dé phan tach gilra cac sb hoic cac
biéu thirc. DAu phay thrdng dwgc wu tién, trie treong hop st dung cac sé ¢d dau phay thap phan.

Néu bidu thirc hoac phwong trinh phai dwoc tach thanh hai dong tré 18n thi phai sir dung mot trong hai
phwong phap dwoi day.

a) Dat ngat dong ngay sau mét trong cac ky hiéu =, +, -, + hodc u, hodc néu can, dat ngay sau mét
trong cac ddu x, - hodc /. Trong treéng hop nay, dau chi ra ring biéu thirc con tiép tuc & dong hoac
trang tiép theo.

b) Dat ngét dong ngay treédc mét trong cac ky hiéu =, +, -, + hodc p, hodc néu can, dat ngay trwéc
mét trong cac déu x, - hodc /. Trong treérng hop nay, ddu chi ra ring biéu thirc tiép theo dong trrérc
hodc trang trwére.

Khéng duwgc I3p lai ddu & dau dong tiép theo; vi du hai diu trir co thé gay ra sai d4u. Trong mét tai liéu
chi nén sir dung mét trong hai phwong phap nay. Néu cé thé, khdng nén ngat dong bén trong mét biéu
thire trong ngoac.

Cac loai chi¥ cai khac nhau thwwéng dwere ding cho cac loai thye thé khac nhau. Didu nay lam cho cac
cong thirc d& doc hon va gidp thiét lap ngir canh thich hgp. Khong co qui tdc chat ché nao can dwoc
giai thich, tuy nhién néu cén, thi nén giai thich vé viéc s dung phéng chir.
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86 muc | D4u, ky hiéu, | Y nghia, dién dat bing 1&i Cha thich va vi dy
biéu thirc
2.4.1 PAgG hdicliap va q,
(171-3.1) pvag
2-4.2 PVy tuyén cla p va g, T *hodc” 1a khéng bao gdm, nghia 1a
(itesig) phodcgq p V ¢ la dang, néu hodc p hodc ¢, hoac
ca hai la dung.
2-4.3 -p phd dinh cda p,
(11-3.3) khéng p
2-4.4 p=>4q p kéo theo ¢, néu p thig ¢ < p co cling nghia nhu p = g.
(11-3.4) e
= |a dau kéo theo.
2-4.5 pegq p twong dwong voig (» = ) A (¢ = p) ¢6 cling nghia nhw
(11-3.5)
P =9
< |a ddu trong duong.
2-4.6 Vxed pl) v&i mbi x thuéc 4, ménh d& | Trong trudrng hop ré rang tap dang xét la
(11-3.6) plx) la ding tap 4 thi co thé dung ky hiéu Vx p(x).
V 13 lwong tiy toan thé. Di véi x € 4, xem
2-5.1.
2-4.7 Ixed pl) ton tai mot x thude 4 dé p(x) Trong trwong hep 16 rang tap dang xét la
(11-3.7) la dung tap 4 thi co thé diing ky hiéu 3x p(x).

3 Ia lwgng tir bd phan (tbn tai). Dbi voix €
A, xem 2-5.1.

3'x p(x) dwge dung dé chi ra ring chi co
dang mdt phén tir dé p(x) la dang.

3! ¢ling dwge dung cho 31,
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5 Tap hep
Sé muc | D4u, ky hiéu, Y nghia, dién dat bing 1&i Ch thich va vi du
biéu thirc

2-5.1 x€A x thude 4, A 3 x ¢b cling ngha nhu x € A.

(11-4.1) x 12 mot phan ti clia tap 4

2-5.2 yed y khong thudc 4, A B y cbd cung nghia nhw y ¢ A.

(17-4.2) y khéng phai la mot phan tie cia | G@ch pht dinh c6 thé 1a gach

tap 4 thang.

2.5.3 {xq, X2, ..., x,} |t8p cac phan tr xy, x,, ..., X, Cung dung ky higu {x; | i € 1}, trong

(11-4.5) do /1a tap céc chi sb.

254 (xe4|pk) |tap cac phan t& thudc 4 ma Gng| Vi DV: {x€ER|x<5)

(11-4.6) v&i n6 ménh d@é p(x) la ding Trong trudng hop ré rang tap dang xét
Ia tap A thi c6 thé ding Ky higu {x | p(x)}
(vi dy {x | x < 5}, néu x r5 rang la bién
cua cac sb thyc).

255 card 4 sb phén ti trong 4, Lwe Iwgng c6 thé Ia sé siéu han.

(11-4.7) |A| Iwc lwgng clia 4 Xem thém 2-9.16.

2-5.6 > tap réng

(11-4.8)

2-5.7 Bc A B chira trong 4, Moi phén ti clia B déu thudc A4.

(11-4.18) B 12 mét tap con clia A C cling dwgc dung nhwng xem
thém cha thich cho 2-5.8.
A 2 B c6 cung nghia nhw B < 4.

2-5.8 BCA B chira thuc s trong 4, Moi phan t&r clia B déu thudc 4,

(11-4.19) B Ia tap con thuc sy clia 4 nhwng it nhat mét phan t& cia 4
khéng thudc B.
Néu C dwoc dung cho 2-5.7, thi ¢
phai dwgc dung cho 2-5.8.
A D B¢ cung nghia nhw B C A.

2-5.9 AUB hop clia 4 va B Tap céc phan t& thudc 4 hoic

(1 1_424) thUéC B hOéc thu@c cadvagb.
AUB={x|x€EAV xEB)}

2-5.10 ANB giaocla 4 va B Tap cac phan ti thudc ca 4 va B.

(11-4.26) ANB={x|xEAAxEB)

2-5.11 " hop clia cac tap 4, 4z, ..., Ay T&p cac phan t&r thudc it nhat mot

(11-4.25) X”" trong cac tap 4., 4z, ..., 4q

A )G Yll,g va Y,., ciing duoc sir

10
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S6 muc | D4u, ky hiéu, Y nghia, dién dat bang I1&i Cha thich va vi dy
biéu thirc
v 4, dung, trong d6 7 1 tap cac chi sb.
2-5.12 4 3'30 cua mot nhom cactdp 41. -, | 145 hop cac phan tir thudc tét ca
(11-4.27) | .~ n Ccac tap Ay, A, ..., An
AyNdyn .. [.I val _, cingduocst
n Aﬂ = . 5 - . s £
dung, trong do 7 |a tap cac chi so.
2-5.13 A\ B hiéu gitra 4 va B, Tap céc phan t& thudc 4 nhung
(11-4.28) Aty B khdng thugc B.
A\B={x|x€ A Ax¢B)}
Khéng dung ky hiéu 4 - B.
Ciing str dung C 4 B. C4 B chti yéu
dwoc dung khi B 1a tap con clia 4,
va co thé bo ky hiéu 4 trong trwdng
hop rd rang tap dang xét 1a tap 4.
2-5.14 (a, b) cap co thir tw a, b, (a, b) = (c, d) khiva chikhia =c va
(11-4.30) cap a, b b=d.
Néu déu phay co thé hiéu nham la
déu thap phan thi co thé st dung
déu cham phdy (;) hodc ddu gach
(1) 1am d4u phan cach.
2-5.15 (a4, az, ..., a,) | bd n phin tr co thir ty Xem ch thich cho 2-5.14.
(11-4.31)
2-5.16 AxB tich décac clia 4 va B Tap cac cép co thir ty (a, b) sao
(11-4.32) choa€ Avab € B.
AxB={x,y)|x€EAAyE B}
2-5.17 " tich décac clia cac tap 41, A4z, ..., 4, | Tap cac bd n phén t&r co thir te (x4,
(«-—.) nAa Xz, e xﬂ) sao cho Xq 1S A1, Iz S Az.
i=l
PR (=
Ay x Ay x...x *n N
4, A x A x ... x A dwgc biéu thi bang
A", trong d6 n sb c4c thira s trong
tich.
2-5.18 idy quan hé ddng nhét trén 4, id 4 1 tap cla tét ca céc cap (x, x)
(11-4.33) duwdng chéo cia 4 x 4

trong d6 x € 4. Trong trwdng hop ré
rang la tap 4 thi cé thé bo chi sb A.

11
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6 Tap va khoang sé tiéu chuin

S6 muc | DAu, ky hiéu, | Y nghia, dién dat bing I&i Cha thich va vi du
biéu thirc
2-6.1 N tap cac sb ty nhién, N={0.1.23,..}
(11.4.9) tap cac sb nguyén dwong va N*={1,2,3,..}
sb khong Céc gidi han khac cé thé duoc thé

hién mdt cach rd rang nhw trinh bay
dwéi day.
Nos={n € N|n>5}
Cac ky hiéu N va N ciling dwgc st
dung.

2-6.2 z tap cac sb nguyén Z={..-2-1,0,1,2,..}

(11.4.10) Z'={n€Z|n+0}

Cac gi¢i han khac cé thé duogc thé
hién mét cach rdé rang nhw trinh bay
dudi day.

Z.3={n€eZ|n2-3}

Ky hiéu Z cting dwgc str dung.

2-6.3 Q tap cac sb hiwu ty Q' ={reQ|r=+0}

(11.4.11) Cac gi¢i han khac co thé dugc thé
hi¢n mét cach ré rang nhw trinh bay
dwéi day.

Qo={reQ|r<0}
Céc ky hiéu @ va Q cling duoc sir
dung.

2-6.4 R tap céc sé thyc R*={xe R|x % 0}

(11.4.12) Céac gi¢i han khac cé thé dwoc thé
hién mét cach ré rang nhw trinh bay
dwoi day.

Rp={x€R|x20}
Céc ky hiéu R va R ciing dugc str
dung.

2-65 Cc tap cac sb phire C*'={zeC|z+0}

(11.4.13) g 2 :

Céc ky hiéu € va C ciing duoc st dung.

2-6.6 P tap cac sb nguyén té P={235711,13,17, ..}

(=) Cac ky hiéu P va P cling dugc sir dung.

12
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S6 muc | Dau, ky hiéu, | Y nghia, dién dat bing I&i Cha thich va vi du
biéu thirc
2-6.7 [a, b] khoang déng tiv a Gén & (bao |[a, ] ={x € R|a< x< b}
(11.4.14) gdmcdavab)
2-6.8 (a, b) khodng nlra m& bén traitr ¢ [(a, 6] ={x € R|a<x<b}
(711.4.15) dén b (khéng bao a nhing Ky hiéu ]a, b] cling dwoc str dung.
c6 bao b)
2-6.9 [a, b) khodng nira mé& bén phaitlr a |[a. b) ={x € R|a<x<b}
(11.4.16) dén b (bao a nhung khong Ky hiéu [a, b[ clng dwoc st dung.
bao b)
2-6.10 (a, b) khodng mé ti¥ a dén b (khong | (a, b) ={x € R|a <x < b}
(11.4.17) bao gom ca a va b) Ky hiéu Ja, b[ cling dwgc st dung.
2-6.11 (=, b) khodng déng khéng gi¢i han | (-0, b] ={x € R | x < b}
(—) dén va bao gdm ca b Ky hiéu ] —co, b] ciing dworc st dung.
2-6.12 (-0, b) khoang md& khdng gi¢i han (o0, b)={x € R|x< b}
(=) dén va khong bao gém b Ky hiéu J-oo, b[ cling dwgc st dung.
2-6.13 [a, +0) khoang dong khong gi¢i han | [a, +0)={x € R|a<x}
=) tlr a va bao gém ca a Ky hiéu [a, o[, [a, + [ va [a, ) cling
dwoc st dung.
2-6.14 (a, +w0) khodng mé& khdng gi¢i han tie | (a, +)={x € R|a <x}
=) a nhwng khoéng bao 96m a Ky hiéu Ja, +o[, Ja, « [ va (a, »©) cing

duwoc str dung.

13
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7 Dau va ky hiéu hén hop

Sé muc | D4u, ky hiéu, | Y nghia, dién dat bing I&i Ch thich va vi dy
biéu thirc
2-7.1 a=b abing b Cé6 thé dung dau = d& nhén manh
(11-5.1) rdng déng thirc cy thé Ia ddng nhét
thire.
Xem thém 2-7.18.
2-72 —_— akhac b Gach phu dinh ciing c6 thé 1a gach
(11-5.2) thang.
2-7.3 a=b a theo dinh nghia béng » Vi Dy:
(11-5.3) p = mv, trong d6 p ddng lwong, m Ia khdi
leong va v la van tée.
Ky higu =4¢¢ va # cling dwoc str dung.
2.74 azbh a twong (¢ng v&i b vi Dy:
(11-54) Khi £ =T, thi 1 eV = 11604,5 K
Khi 1 cm trén ban @b twong (rng voi do dai
10 km, thi ¢6 thé viét 1 cm 210 km.
Twong (¢ng khdng phai 1a dbi xteng.
2-7.5 G a x&p xi bdng b Xép xi ¢6 du tin cay hay khong la tiy
(11-5.5) thudc vao ngudi sir dung. “Bang”
khdéng bao gdm trong phép xap xi.
276 . a tiém céin véi b Vi DY:
11-7.
( 7} —-l— ~——khix > a
sin(x—-a) x—a
(V& x > a, xem 2-7.16.)
2-7.7 iy atylé voib DAu ~ ciing dwoc ding déi voi quan
(11-5.6) hé twong dwong.
Ky hiéu a o< b cling dwgc sir dung.
278 M=N M ddng dang véi N, M4 N cac tap diém (s liéu hinh
=) M ding cAu v6i N hoc).
D4u nay ciing dwoc dung cho phép
déng céu cua ciu truc toan hoc.
2-7.9 a<bh a nhd hon b
(11-5.7)
2-7.10 b>a blénhon a
(11-5.8)

14
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S6 muc | D4u, ky hiéu, | Y nghia, dién dat bing 1&i Cha thich va vi dy
biéu thirc
2-7.11 a<bh a nhd hon hoac béng b
11-5.9)

2-7.12 b2a b 16n hon hoéc béng a

(11-5.10)

2-7.13 a<<b a rét nho so voi b a ¢ dl nhd so v&i b hay khong 1a tity

(11-5.11) thudc vao ngwoi sir dung.

2-7.14 b>>a b rat1én so véi a b ¢6 @ Ién so véi a hay khdng la tay

(11-5.12) thudc vao ngui str dung.

2-7.15 e vO han Ky higu nay khéng thé hién mdt sb

(11-5.13) nhung thedng 1a bd phan cha nhiéu
bidu thire lién quan dén cac gioi han.
Céc ky hiéu +o0, -0 cling dwerc st
dung.

2-7.16 x—a xtién toia Ky hiéu nay xuét hién nhu mot bo

(11-7.5) phén ctia nhiéu biéu thic lién quan
dén cac gidi han.
a ciing c6 thé 1a «, +00, hodic —.

2-7.17 mln m chia n Péi v&i cac sé nguyén m va n:

(—) dkeZmk=n

2-7.18 n=kmodm |naddngdu véikmodm D6i voi cac sb nguyén n, k va m:

) m | (n-k)
Xem thém 2-7.1.

2-7.19 (a +b) déu ngodc don Chi nén str dyng déu ngoac don dé

(1-5.14) |[[a+ ] déu ngoac nhém, vi cac ddu ngoac va ddu moc co

{a + b} vudng ddu méc nghia riéng trong cac linh viec cy thé.
<a+b> déu ngoac nhon Déu ngodc don co thé 1dng vao nhau

ma van khéng bi lan.
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8 Hinh hoc so cép

Sé muc

DAu, ky hidu,
biéu thire

Y nghia, dién dat bang 1&i

Chi thich va vi du

2-8.1
(11-5.15)

AB||CD

dwéng thadng AB song song véi
duwéng thidng CD

Viét g||h néu g va h 1a hai duwéng
thang xac dinh b&i cac diém A va
B, diém C va D, twong (rng.
AB//CD cting dwgc dung.

2-8.2
(11-5.16)

ABLCD

dworng thdng AB vudng géc véi
dwdrng thdng CD

Viét ¢ L h néu g va h la hai
dwdng thdng xac dinh boi cac
diém A va B, diém C va D, twong
t’ng. Trong mé&t phang, hai
duwdng thang nay phai cat nhau.

X ABC

goéc & dinh B trong tam giac ABC

Go6c nay khéng dinh hwéng, thoa
man didu kién

XABC =¥XCBAva

0 <¥ABC <« rad.

doan théng tir A dén B

Doan thadng nay la tap cac diém
git!a A va B trén dwong thang
AB.

vécto tir A dén B

Néu AB = CD thi B, nhin tr A,
ndm trén cung mot hwéng va
khoang cach nhw D nhin tir C.
Didu nay khéng kéo theo laA=C
vaB=D.

2-86
=)

d(A, B)

khoding cach gitra diém A va diém
B

Khoang cach nay la d dai cia
doan thdng AB va ciing 1a dd lén
cua vécto AB.
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9 Cac phép toan

TCVN 7870-2:2010

S6 muc | D4u, ky hiéu, | Y nghia, dién dat bang 1oi Chu thich va vi dy
biéu thirc
2-9.1 a+b acdng b Phép toan nay & phép cong. Dau + la
(11-6.1) déu cong.
2-9.2 a-b atriv b Phép toan nay Ia phép trir. DAu - la d4u
(11-6.2) trie.
2-9.3 ath a cdng hoac trir b Pay la su két hgp hai gia tri trong mét
(11-6.3) biéu thirc.
2-9.4 aFh a trlr hoac cdng b —(atbh)=-aFh
(11-6.4)
295 a-b a nhan b, Phép toan nay la phép nhéan. Ky hiéu dung
(11-6.5) axb alanb cho phép nhan |a dau cham gitra dong (°)
ab hodc dau nhan (x).
ab C6 thé bd cac ddu nay néu khéng cb kha
nang hiéu nham.
Xem thém 2-5.16, 2-5.17, 2-17.10, 2-17.11,
2-17.22 va 2-17.23 déi voi viec sir dyung
ddu chdm va ddu nhan trong céc tich s
khac nhau.
2-9.6 a achia b LI
(11-6.6) b b
alb Xem thém TCVN 7870-1 (ISO 80000-1),
7.1.3.
Déi véi ty sb, dau : cang dwgc sir dung.
Vi DY: Ty sb gitea d6 cao  va chidu réng b cla
khd gidy Ad1ah:b= 2.
Khéng nén sir dung déu +.
2-9.7 i“i ay+a,+..+ Ky higu ) 4,4, ava Ya cing
(11-67) |G a,, tdng clia ;
a,a,...a, dugc sir dung.
2-9.8 ILI*?.- e N e Ky higu [ a.[Ja.]]a va []a cung
(11-6.8) =l tich cta a,, ay ..., G, i
dwoc str dung.
2-9.9 d a ldy thira p Dién dat bang I&i %ﬁa a 13 a binh phuong;
(11-6.9) di&n dat bang 1&i a 1a a lap phwong.
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Sé muc | DAu, ky hiéu, | Y nghia, dién dat bang |&i Chu thich va vi du
biéu thirc
2-9.10 ‘:{‘_ ami 1/2, Néu a >0, thi va >0.
11-6.10 i
( ) | Va 232 bgc hai Nén tranh st dyng ky hiéu Va. Xem ch
= thich clia 2-9.11.
2-9.11 an ama 1/n, Néu a2 0, thi ¥/a 0.
(11-6.17) |Va can bac n clia a Nén tranh sir dung ky hiéu "a.
Néu dung ky hiéu "V hodc v cho mét bidu
thire tdng hop thi phai dung déu ngodc don
dé tranh nham Ian.
2-9.12 X gi4 trj trung binh cia x, Gia tri trung binh thu dwgc bing cac
(11-6.14) (x) trung binh sé hoc ctia x phwong phap khac 1a
X, - trung binh diéu hoa biéu thj bing chi s
h,
- trung binh hinh hoc biéu thj bdng chi sé
gl
- trung binh toan phwong, biéu thj bang chi
s6 q hodc rms.
Chi c6 thé bd chi sb trong trwong hop
trung binh sé hoc.
Trong todn hoc x con dwge diung cho lién
hop phirc clia x; xem 2-14.6.
2-9.13 sgn a déu cta a Vai sb thwe a:
11-6.1
(11-6.13) 1néua>0
déucta g={ Onéua=0
“1néua<0
Xem thém muc 2-14.7.
2-9.14 inf M can duéi cia M Gi6i han dw6i 16n nhét cia tap khéng réng|
=) cac sb bi chan tir bén dudi.
2-9.15 sup M céntrén cia M Gi6i han trén nhd nhét ctia mét tap khong
(-) rdng cac sb bj chan tr phia trén.
2-9.16 ld gia trj tuyét dbi clia a, Ky higu abs a cling dwoe st dung.
(11-6.12) mo dun cla a, Gia tri tuyét déi cia sb thuc a.
do lon clia a M6 dun clia sb phirc a; xem 2-14.4.
D 1&n cla vécto a; xem 2-17.4.
Xem thém 2-5.5.
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Sé muc | D4u, ky hiéu, | Y nghia, dién dat bang 1&i Chu thich va vi du
biéu thirc
2-9.17 I_a_] san a, Ky hiéu ent a cling dwgc st dung.
(11-6.17) sb nguyén lén nhatnhé hon | yj py:
hoé&c bang so6 thyc a l2.4)=2

[-24)=-3

2.9.18 [a] tran a, Vi DUY:

(=) s6 nguyén nhd nhatlonhon [ 41=3

hoac béng sé thyc a [-24]=-2

2-9.19 int a phan nguyén ctia sé thyc a inta=sgna-ld)

=) viDy:
int(2,4)=2
int(-2,4)=-2

2-9.20 fraca phén thap phancliasb thyca |fraca=a-inta

=) vioy:
frac(2,4) =04
frac(-2,4)=-04

2:9.21 min(a, b) gia tri nhd nhét clia a va b Phép toan tdng quat héa cho nhiéu sb

) va cac tap sb. Tuy nhién, mot tap vo
han cac sb khéng nhét thiét c6 phan
tl nhé nhét.

2-9.22 max(a, b) gi tri Ion nhéat cla a va b Phép toan tdng quét hda cho nhiéu sb

) va cac tap sb. Tuy nhién, mot tap vo

han cac sb khéng nhét thiét c6 phan
t& I&n nhét.
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10 Té hop

Trong diéu nay, » va k 1a cac s tw nhién, véi k < n.

S6 muc ‘Déu, ky hiéu,| Y nghia, dién dat bing 1&i Cha thich va vi dy
biéu thirc
2-10.1 nl giai thira Tas =1-2.3. ... 0
(11-6.15) n ];!)'{ n(n>0)
0! =1
2-10.2 a* giai thira giam at =a(@=1)...(a=k+1)(k>0)
(—) [a at =1
a c6 thé 1a sé phirc.
1
D&i voi 6 ty nhién n: nt = (nf'k)!
2-103 at giai thira téing at =a(a+1)...(a+k=-1)(k>0)
{_} (a)k aa = 1
a co6 thé 1a sb phic.
- =1\
D&i voi 58 ty nhign x: ni =D
(n-1)!
(a), duoc goi la ky higu Pochhammer
trong Iy thuyét v& ham dac biét. Tuy
nhién, trong t& hp va théng ke, thwdng
st dung cuing ky hiéu véi giai thira giam.
2-10.4 n hg s6 nhi thirc n n
(11-6.16) (k] [ k]= Y (0<k<n)
2-10.5 B, $é Bemoulli | 2 n+l
B,= , (1>0)
L n+l & k
Bo =1
By =-1/2, Byu3 = 0
2-10.6 C: td hop khong 1ap cofm l
(11-6.16) "\k) k(n-k)!
. RCH n
2-10.7 ) td hop lap . a+k-1
=) "k
2-10.8 Vi chuyén vi khong lap bopt=
(=) " (n=k)!
Thuét ng “hoan vi" dwgc dung khi n = k.
2-10.9 RV chuyén vi lap RV A =pk
=)
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11 Hamsé
sémuc |D4u, ky hidu,| Y nghia, dién dat bang i Chu thich va vi du
biéu thirc
2-11.1 g oo T ham sb M6t ham sé 4n dinh cho dbi sé bat ky
(11-7.1) trong mién xac dinh ctia ham d6 mét gia
tri duy nhét thudc mién gia tri.
2-11.2 1x) gia tri cia ham sé / dbi véi | Mét ham sé c6 mién xac dinh 1a tap
(11-72)  |fley, .onx,) |01 86 x hodc dbi $O (xy. ... | cac b n $6 1a ham n bién.
x,) twong rng
2-11.3 fia—B |fénhxadvaoB Ham f c6 mién xac dinh 4 va nhan gia
2114 fix=T(x), | /12 ham sd &nh xa moi T(x) 12 biu thérc xac dinh chi ra gia tri
) e x € A thanh T(x) clia ham /véi déi s6 x. Vi flx) = T(x), biéu
thirc xac dinh thwdng duegce dung nhw ky
hiéu cho ham £,
VIDY: f:x— 3¢, x €(0; 2)
f1a ham sé (phy thudc vao tham s y) xac dinh|
trong khodng qui dinh bdi bidu thirc 3x%.
2-11.5 xby fx) =y, vioy: x5, 4
=) féanh xa x1én y
2-11.6 f f(b)-f(a) Ky hiéu nay chi yéu dugc dung khi tinh
11-7.3 = )
( ) St | £ by ) =f (oo @, ) tich phan xac dinh.
2117 g s ham hop clia fva g, (g° SUx)=g(f(x))
(11-7.4) ghop s Trong t& hop g ° f, ham g duoc ap dung
sau ham /.
2-11.8 lim f{x) gi¢i han clia f{x) khi x tién|f(x) > bkhix—>a
(11-7.6) x-a dén a c6 thé viét lim,_, f(x) = b.
lim. . flx) Gi¢i han “tr bén phai" (x > @) va “tir bén
x—a tréi" (x < a) dugc bidu dién twong ng
bang lim,_,, f[x) valim _ ,_fix).
2-11.9 fx) = O(g(x)) | fix) 1a O lén clia g(x), D4u “=" dwoc dung & day vi ly do lich sir
(11-7.8) [Ax)/g(x)] bi chin tr phia |va khéng c6 nghia bing do khéng 4p
trén trong giéi han ham y | dung chuyén ddi.
theo nglr canh, Vi Dy:
fx) ¢6 cung bac hodc bac | sinx =0 (x), khix — 0
thap hon so véi g(x)
2-11.10 Ax) = o(g(x)) |Ax)1a o nhd g(x), DAu “=" dwoc dung & day vi ly do lich str
(11-7.9) flx)ig(x) = O trong gi&i han va khdng c6 nghia bidng do khéng ap
ham ¥ theo ngi canh, dyng chuyén déi.
fx) ¢6 bac cao hon bac cua |ViDY:
g(x) cosx=1+0(x), khix 50
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S6 muc  [D4u, ky higu,| Y nghia, dién dat bing i Chu thich va vi dy
biéu thire
2-11.11 Af deltaf, Higu gitra hai gia trj ham sé ham ¥ theo
(11-7.10) s6 gia hiru han cta f ngl canh.
Vi DY: Ax = xp — x4
A =1 (x2)—f(x1)
2-11.12 a7 dao ham cta ham sb ftheo | Chidiing cho cac ham sé mét bién.
(11-7.17) | dx x 47 (x) i .
df/dx gl df(x)/dx, f(x) va Df cling dwgc si»
A dung.
Néu bién doc Iap 1a thoi gian  thi &
ciing dugc dung cho /.
2-11.13 [ dar ] gia tri clia dao ham caa ham
(11-7.12) dx ) _, ftaix=a
(df/dx) _,
[ (a)
2-11.14 drf dao ham béc » clia ham f | Chi ding cho cac ham s mét bién.
(11-7.13) dxn theo x d f(x) A
dnf/dx S d"f(x)/dx", f' (x) and D7f cling
) dwoc st dung.
f’va f” cling duwgc dung twong (fng cho
f2)va /B,
Néu bién doc Iap la thoi gian ¢, thi &
ciing dwgc dung cho /"
2-11.15 o dao ham riéng cia ham f Chi st? dung cho cac ham nhiéu bién.
(11-7.14) ox theo x of (x,,...)
af"(ax ax ‘@(x"y"“)fa
a.f d.f(x,y,...) va D_f(x,y,..) cing dwoc

str dung.

Céc bién doc Iap con lai co thé dwgc chi
ra bang chi s6 dwéi, vi dy (%)
Ky hiéu dao ham riéng nay dugc mé&
réng cho cac dao ham bac cao hon, vi
du:

62f=6 o
ox?  oOx\ ox

f _afof
xdy ox\ oy

Cac ky hiéu khac, vi du f“;ai[%}
) X

cling dugc sir dung
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sé muc |DAu, ky hidu,| Y nghia, dién dat bing i Chu thich va vi du
biéu thirc

2.11.16 dr vi phan toan phan cia ham f A Gp) = idx+£dy+...

(11-7.15) x oy

2-11.17 of bién phan vé clng bé cua

(11-7.16) hamf

2-11.18 I f(x)dx tich phan bét dinh cta ham f

(11-7.17)

2-11.19 b tich phan xac dinh ctia ham f | Day la tredng hep don gidn cla ham sé

(11-7.18) _[f (x)dx ttr a dén b x4ac dinh trong mét khoang. Ciing c6 thé

e tinh tich phan clia cac ham sé xac dinh
trong cac Iinh virc chung hon. Cac ky
higu dsc biét, vi du: J'” f dwoc ding
csv
cho tich phan dwong cong C, mat S,
mién ba chiéu V va dwong cong khép kin
hodc mat kin, twong &ng.
Pa tich phéan H ﬁ ... ¢ing dwgc s
b dung.
2-11.20 Gi trj chinh Cauchy clia ) o F
—) ?ff R tich phan ctia /véi £ky di “mo’w[ [ fGaes [1 (x)d"]
tai N a c+d

trongdda<c<d

2-11.21 T Gia tri chinh Cauchy cla : I

=) if(x}dx tich phan clia f lim, ., ff o
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12 Ham mii va ham loga

C6 thé st dung bién sé phirc, dic biét 1a dbi véi co sb e.

S6 muc |DAu, ky hiéu,| Y nghia, di&n dat bang I&i Cha thich va vi du
biéu thirc
2-12.1 e co sb cba loga ty nhién A (l+l)" WP b
(11-8.2) s
2-12.2 a* ami x, Xem thém 2-9.9.
(11-8.1) ham m theo co sb a clia x
2-123 ex e mi x, Xem 2-14.5.
(11-8.3) exp x ham m theo co sb e clia x
2-12.4 log, x loga co s6 a clia x log x dwgc dung khi khéng cén thiét phai
(11-8.4) ghi rd co sb.
2-12.5 Inx loga ty nhién cla x Inx =loge x
(11-8.5) log x khdng dugc dung thay cho Inx, Ig x,
Ib x hodc log, x, 10g4¢ x, l0g3 x.

2-126 g x loga thap phéan cla x, Ig x = log4g x
(11-8.6) loga chung ctia x Xem chu thich ciia 2-12.5.
2127 Ibx loga nhj phan clia x Ib x = logpx
(11-8.7) Xem cha thich clia 2-12.5.
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13 Ham sé vong va ham hypecbol

TCVN 7870-2:2010

Sé muc | D4u, ky hiéu, | Y nghia, dién dat bang 1&i Chu thich va vi du
biéu thirc

2-13.1 n ty s6 gitra chu vi hinh tron | = 3,141 5926...

(11-9.1) va dwdng kinh clia né

2-13.2 sinx sin clia x Sihpuis e

(11-9.2) 2i
sin x = x — x3/3! + ... (sin x)", (cos x)"....,
thwdng dwoc viét la sin” x, cos” x, ...

2-13.3 cos x cosin clia x oS x = Sin(x + n/2)

(17-9.3)

2-134 tan x tang cua x tan x = sin x/cos x

(11-9.4) khéng nén dung tg x.

2-13.5 cot x cotang cuia x cotx = 1/tan x

(11-9.5) khéng nén dung ctg x.

2-13.6 sec x sec clia x sec x = 1/cos x

(71-9.6)

2-13.7 CSC x cosec cla x cscx = 1/sin x

(11-9.7) cosec x cing dwgc dung.

2-13.8 arcsin x arc sin clia x y=arcsin x < x=siny,

(11-9.8) -2 <y < 102
Ham arcsin 1a ham nguwgc clia ham sin
véi mién gi¢i han nhu trén.

2-13.9 arccos x arc cosin ctia x y=arccosx<>x=cosy,0<y<n

(11-9.9) Ham arccos 1a ham ngwoc clia ham cos
v&i mién gi&i han nhw trén.

2-13.10 arctan x arc tang cla x y=arctanx < x=tany,

(11-9.10) -2 <y <2
Ham arctan 1a ham ngwoc cia ham tan
v&i mién gidi han nhu trén.
Khéng nén st dung arctg x.

2-13.11 arccot x arc cotang cla x y=arccotx<>x=coty, O<y<n

(17-9.11) Ham arccot 1a ham ngwoc cia ham cot
v&i mién gi¢i han nhw trén.
Khéng nén si¥ dung arcctg x.

2-13.12 arcsec x arc sec clia x y=arcsec x <> x=Secy,

(11-9.12) O<sy<my=nl2
Ham arcsec la ham nguwoc cia ham sec
véi mién gi¢i han nhw trén,
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S6 muc | D4u, ky hiéu, | Y nghia, dién dat bang 1&i Chu thich va vi dy
biéu thirc
2-13.13 arcesc x arc cosec cla x y = arccsc x <> x =CscC y,
(11-9.13) (-n/2 <y < /2, y #0)
Ham arccsc la ham ngugc clia ham csc
véi mién gi¢i han nhuw trén.
Nén tranh str dyng arccosec x.
2-13.14 sinh x sin hypecbol clia x MO b, 2
(11-9.14) 2
sinhx=x+x3/3! + ...
Nén tranh str dyng sh x.
2-13.15 cosh x cosin hypecbol clia x cosh? x = sinh2 x + 1
(11-9.15) Nén tranh st dung ch x.
2-13.16 tanh x tang hypecbol clia x tanh x = sinh x/cosh x
(11-9.16) Nén tranh st dung th x.
2-13.17 coth x cotang hypecbol clia x coth x = 1/tanh x
(11-9.1)
2-13.18 sech x sec hypecbol ciia x sech x = 1/cosh x
(711-9.18)
2-13.19 csch x cosec hypecbol clia x csch x = 1/sinh x
(11-9.19) Nén tranh st dung cosech x.
2-13.20 arsinh x ham ngwoc cla sin y=arsinh x e x=sinh y
(11-9.20) hypecbol clia x, mién sin Ham arsinh |2 ham nguoc clia ham sinh.
hypecbol cua x Nén tranh sir dung arsh x.
2-13.21 arcosh x ham ngwgc cosin hypecbol |y=arcoshx&x=coshy,y20
(11-9.21) clia x, mién cosin hypecbol | Ham arcosh Ia ham nguoc clia ham cosh
clia x véi mién gi6i han nhuw trén.
Nén tranh str dyng arch x.
2-13.22 artanh x ham nguwoc tang hypecbol |y =artanh x ©x=tanh y
(11-9.22) ctia x, mién tang hypecbol | Ham artanh I3 ham nguoc cia ham tanh.
cua x Nén tranh str dung arth x.
2-13.23 arcoth x ham nguec cotang y=arcothxeox=cothy, y=0
(11-9.23) hypecbol ciia x, mién cotang | Ham arcoth Ia ham nguoc clia ham coth
hypecbol ctia x vé&i mién gi¢i han nhw trén.
2-13.24 arsech x ham nguwec sec hypecbol y=arsechxox=sechy,y20
(11-9.24) cla x, dién tich sec Ham arcech |a ham nguoc ciia ham sech
hypecbol clia x véi mién gi¢i han nhw trén.
2-13.25 arcsch x ham nguoc cosec hypecbol |y=arcschxox=cschy, y20
(11-9.25) clia x, mién cosec hypecbol |Ham arcsch la ham nguoc cia ham csch
clia x Nén tranh str dung arcosech x.
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14 Sé phirc
Sé muc | DAu, ky hiéu, | Y nghia, dién dat bing 1&i Chu thich va vi duy
biéu thirc

2-14.1 i don vi do i2=j2 =1

(11-10.1) | j i dwoc dung trong toan hoc va vat Iy, j
dwgc dung trong ky thuat dién.

2-14.2 Re: phén thyc cla z z=x+iy

(11-10.2) trong d6 x va y la céc sbé thuc.
x=Rezvay=Imz

2-14.3 Im z phén do clia z Xem 2-14.2,

(11-10.3)

2-14.4 Izl modun cta z |2|=/x2+y2

(11-10.4) trongdéx=Rezvay=Im:.

Xem thém 2-9.16.

2-14.5 arg :z goc cuc clia = z=rel@

(11-10.5) trong doé
r=llvag=argz,-n<p=<n
nghialaRez=rcos ¢ va
Im z =rsin ¢.

2-146 z lién hop phirc clia z z chd yéu dung trong toan hoc,

(11-10.6) | z* z* chli yéu dung trong vat Iy va ky thuat.

2-14.7 sgn z déu cla z sgn z = z/ Izl = exp(i arg z) (z=0)

(11-10.7) sgnz=0ddivéiz=0
Xem thém muc 2-9.13,
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15 Ma trén

Ma trén thudng duoc viét bang chir hoa dam, nghiéng, con cac phan tlr cia ma tran dwoc viét bang
chi¥ thwdng nghiéng, tuy nhién, cac dang chir khac cling dwgc st dung.

S6 muc | DAu, ky hiéu, | Y nghia, dién dat bang 1&i Cha thich va vi duy
biéu thirc
2-15.1 A Ma tran A kidu m nhan n A |a ma trn véi cac phén tlr a; = (4),.
(11-11.1) A, A 4, m 1& b hang va n Ia sb cot.
MMM A = (a ;) cling dwoc str dung.
Am A A DA4u ngoac vudng ciing dugc dung thay
cho déu ngoac don.
2-15.2 A+B téng clia ma tran 4 va B (A + B)jj = (A);; + (B);
=) Ma tran A va B phai c6 cing sb hang
va sb cot.
2-15.3 xA tich clia dai lwgng vd hwdng | (x 4); = x (4) 4
(—) xvamatrén 4
2-15.4 AB tich cia ma trén A4 va B (4B)y =D (A),(B)
(11-11.2) j
Sb cdt clia 4 phai béng sb hang clia B.
2-15.5 E ma tran don vj Ma tran vudng béat ky c6 (E)y =5x.
(11-11.3) |1 Xem 2-17.9.
2-15.6 A7 ma tran nghich ddoclama |AA"'=A"A=E
(11-11.4) tran vudng 4
2-15.7 A ma tran chuyén vj cia 4 (AT = (A
(11-11.5)
2-156.8 A ma trén lién hop phirc clia 4 | (4), =(A),,
(11-11.86) |A4* - . .
A dwgc dung trong toan hoc, 4* dugc
dung trong vat ly va ky thuét dién.
2-159 A" ma tran lién hgp Hermite clia| 4" = (4 )T
(11-11.7) A Thuéat ngir “ma trén tiép giap” ciing dwoc
s dung.
A* va A* cling dwoc ding cho A™.
2-15.10 det 4 dinh thirc clia ma tran vudng
(11-11.8) A LA A, A
M M
AN A,
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S6 myc | DAu, ky hiéu, | Y nghia, dién dat bing I&i Chu thich va vi du
biéu thire
2-15.11 rank A hang clia ma tran 4 Hang ctia ma tran 4 1a sb hang déc 1ap
=) tuyén tinh clia A. N6 cling béing sé cot
doc lap tuyén tinh cla A.
2-15.12 trd vét clia ma trén vudng 4 tr A=>:(A)“
(11-11.9) i
2-15.13 [l All chuén clia ma tran A Chuén clia ma tran A 1a sb dic trwng
(11-11.10) cho ma tran nay va théa man bat dang

thirc tam giac:

néud + B=C,thi

LAlL+ (181l = l|Cl)-

Céac chudn ma tran khac nhau ciing
duwgc sl dung.
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16 Hétoa dd
Sé muc | Cactoa |Vijtri vecto va viphan cua| Tén cua hé Chu thich
das noé toa dg
2-16.1 X Pz r=xe, +ye,+ze, tt)a d° Pécac Xq, Xp, X3 déi voi tQa dQ va €4,
(11-12.1) dradre, +dye, +dre, 70 doilvecio coiscng
i dwoc st dung. Ky hiéu nay dé
tdng quat cho khéng gian »
chiéu.
e, ¢, e. tao thanh mét hé tryec
chuén thuan. Xem cac Hinh 1
va 4.
Déi véi vecto co s, i, j, k ciing
dwgc str dung.
2-16.2 P9,z r=petze; toa d try e (¢), e(p), e; tao thanh mot hé
(11-12.2) dr=dpe + pdge, + dze, trrc chudn thuén. Xem Hinh 2,
§ Néuz =0, thi p va ¢ la cac toa
dod cue.
2-16.3 rn9,e r=re, toa dd ciu (9, 9) e, (3, 0) elp) tao

(11-12.3) dr=

dre,+rdge, +rsingdge,

thanh mét hé triwc chuén
thuan. Xem Hinh 3.

muc dich nhét dinh, thi phdi néu rd dé tranh sai diu.

CHU THICH: Néu, truong hep ngoai 18, st dung hé nghich (xem Hinh 5) thay cho hé thuén (xem Hinh 4) vi

Hinh 1 - Hé toa d Pécac thuan

30
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Hinh 3 - Hé toa dé ciu thuan

o 0
7 , x
x y
Truc x huéng vé phia nguwdi doc. Tryc y huéng vé phia ngudi doc.
Hinh 4 - Hé toa dd thudn Hinh 5 - Hé toa dd nghich
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17 Pai lwong vé hwéng, vecto va tenxo

Céac dai lvgng vd hudng, vecto va tenxo la cac ddi twong toan hoc co thé ding dé biéu thj cac dai
lwgng vat ly nhét dinh va gia tri ciia ching. Ching khdng phu thudc vao la chon cy thé ciia hé toa dd,
trong khi méi thanh phan clia mdt vecto hodc tenxo va tirng vecto thanh phan va tenxo thanh phén lai
phu thudc vao lya chon dé.

Diéu quan trong la phan biét dwoc gitba cac thanh phén clia vecto a déi voi mét sé vecto co s, nghia
la gia trj dai lugng, a., a, va a., v&i “cac vecto thanh phan”, nghia 12 a.e., a,e, va a.e.. Can cha y khong
nham I4n gilra cac thanh phan clia mét vecto véi cac vecto thanh phan. Cac thanh phan clia mdt
vecto thudng dwgce goi la toa dé clia vecto.

Cac thanh phédn Décac cla vecto vi tri bing cac thanh phin Décac cia diém cho bdi vecto do.

Thay cho viéc coi tirng thanh phan nhw mét gia tri dai lwong vat Iy (nghia Ia mdt trj sé nhan véi mot
don vi) thi cé thé viét vecto nhir mdt vecto tri s6 nhan vai mot don vi. Tat ca cac don vi déu 1a vé
hwéng.

Vi DUY:

F=(3N,-2N, 5N)=(3, -2, 5)N (trong toa 46 Décac)

trong dé:
F la lyc;
3N la thanh phan d4u tién, vi du F,, ctia vecto F cd tri sé 1a 3 va don vi N (cac thanh phén con lai 12

2Nva5N)
(3, -2, 5) la vecto trj sb va N la don vi.

Ap dung xem xét twong tyw véi tenxo bac hai va bac cao hon.

Trong didu nay chi xét dén cac toa dd Bécac (trc chuén) trong khong gian thwong. Cac trwéng hop
téng quéat doi héi bidu dién hiép bién va nghich bién khéng duwoc xét dén & day. Cac toa dd Décac
dwoc ky hiéu 1a x, y, z hodc x4, x, x3. Trong tredrng hop dung chi sb, cac chi sé i, j, k, I bién thién tir 1
dén 3 va st dung qui wéc lay tdng sau day:
néu chi s6 xuét hién hai lan trong mét s6 hang thi téng dwoc 1y trén mién bién thién cta chi sb
nhu @4 biét, va co thé bd ky hiéu ¥.

V6 hwdng la tenxo bac khéng va vecto la tenxo bac mét.
Vecto va tenxo thudng duoc bidu dién biing cac ky higu chung cho cac thanh phan clia ching, vi dy g;

cho vecto, T;; cho tenxo béc hai va a;b; cho tich nhj thire.

Chir viét t&t "cycl” c6 nghta 1a hoan vi vong quanh clia cac thanh phn va chi sd. Thay cho viéc viét ba cdng
thire thanh phan twong ty nhau thi chi ¢in viét mét cdng thirc Ia du, hai cng thirc con lai tiép sau bang cycl,
cycl.
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Sé myc | DAu, ky hiéu, | Y nghia, dién dat bing 1&i Cha thich va vi dy
biéu thire

2-17.1 a vecto a Cé thé sir dung ky hiéu chir c6 mii tén

(11-13.1) | & trén dau thay cho kidu chi¥ dam d& chi thi
vecto.

2-17.2 a+h tdng clia vecto a va b (a+b);=aj+b;

=)

2-17.3 xa tich clia mét sb, lwgng | (xa); = xa;

(—) vd hwdng hodc thanh

phén x véi vecto a
2-17.4 lal, dd Ion cla vecto a, lal =4/ai +a} +a?
11-13. Y

(11-13.2) |, chuén clia vecto a [ oing iscro ki,
Xem thém 2-9.16.

2-17.5 op vecto khéng Vecto khdng ¢6 dd Iém béng 0.

(=) 0

2-17.6 [ vecto don vj theo phwong|e, =allal, a#0

(711-13.3) cla a a=lale,

2-17.7 €y €y, € vecto don vj theo hwdng |i, j, k cling dwgc dung.

(11-13.4) | e, ep, €5 cla cac truc toa dd

Pécac

2-17.8 ay, ay, a; cac thanh phan Décac clia| @ = a6, + ae, +a.e.

(11-13.5) |q vecto a ay ey ..., la cac vecto thanh phan. Trong
tredng hop cac vecto co s& 1a d5 biét thi
vecto ¢6 thé viét 1a
a=(a,, ay, a;).

a, = a-e,, cycl, cycl
r = xe, + ye, + ze; 1a vecto vi tri (vecto ban
kinh) ctia diém d6 véi cac toa dd x, y, =.

2-17.9 Bik ky higu delta Kronecker | _ [0voii=k

(11-7.19) * " V1 v6iizk

2-17.10 Ejjk ky hiéu Levi-Civita €123 = €231 = €312=1

(11-7.20) €132 = €321 = €213 = =1
Moi trwérng hop khac g3 bang 0.

2-17.11 a-b tichvdo hwongciaavab |(a-b=ab +ab, +ab,

(11-13.6)

a.b= Zaibl

a-a=a?=|a? =q?
Trong cac linh vuwc dac biét, (e, b) clng
dworc dung.
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S6 muc | D4u, ky hiéu, | Y nghia, dién dat bang I1&i Cha thich va vi dy
biéu thirc
2-17.12 axb tich vecto clia a va b Trong hé toa do Pécac thuin, cac thanh
(11-13.7) phén &
(a x b), = a,b. - a by, cycl, cycl.
(axb) = Z“Z"z',}*ajbl
j Kk
Xem 2-17.9.
2-17.13 v toan tir nabla v 0 o é
(11-13.8) |¥ a Ty e
Ze_i
i l axf
Toan tr nay con dugc goi la “toan tir del”.
2-17.14 Vo gradien clia ¢ pr—Ze 20
(11-13.9) | grad o i
Cén tranh viét toan t grad trong mat
méng.
21715 |y., div clia @ V.g= S0
(11-13.10) | 4. 4 T Ox;
21716 |y xq rot clia a Céc thanh phén 13
(17-13.11) rota da, OCa,
Vxa), =—=———2% cycl, cycl
(Vx a), 2a, o, ycl, cy
Phai tranh phép toan rot mat cong va
méng.
(Vxa); = Z Za,. o4,
aaed
Xem 2-17.10.
21717 |2 toan tir Laplace g2 02, 0 o7
(11-13.12) oxt oy* ez?
21718 |g toan tir Dalembert il e 000 K 01
(11-13.13) oxt oy @z ctar?
2.17.19 T tenxo T bac hai Dé biéu thj tenxo bac hai, c6 thé dung hail
(11-13.14) }’ mi trén trén chir c4i thay cho kidu ch@
khéng chéan in dam.
2-17.20 | Two Ty -+ T2z | thanh ph3n Décac T=Tyee, + Tyee, + ...+ Tee,lacac
(11-13.15) (Tyy, Typ ...| clatenxo T tenxo thanh phén.
T33 Khi cac vecto co s da biét rd, co thé viét

ru Tl)’ T.r.'
T= T)" T.‘)’ T)’

T Ty T
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S8 muc | D4u, ky hiéu, | Y nghia, dién dat bang 1o Chi thich va vi dy
biéu thirc
2.17.21 ab tich nhj nguyén, tenxo bac hai véi cac thanh phén (ab),
(11-13.16) | a®b tich tenxo ciia hai vecto a |~ %%
va b
2-17.22 T®S tich tenxo cla hai tenxo bac bdn voi cac thanh phan
(11-13.17) tenxo bachai Tva S (T®S) = TiSu
2.17.23 T.S tich ndi cla hai tenxo tenxo bac hai véi cac thanh phén
(11-13.18) bac hai Tva S (T-S)= D T,S,
I
2-17.24 Ta tich ndi clia tenxo bac hai | vecto véi cac thanh phan
(11-13.19) T va vecto a (Ta);= 3'T.q,
.
2-17.25 T:S tich vd6 hwéng cua hai |lwgng vé hwéng
(11-13.20) tenxo bac hai Tva S

T:$=) 1,5,
i J
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18 Phép bién dbi

S$6 muc | DAu, ky hiéu, | Y nghia, dién dat bing 1&i Cha thich va vi du
biéu thirc
{2-_1)81 Ff phép bién dbi Fourier clia f (F /o) = _[e-"wff(:}dr (0€ R)
Thudng ky hiéu bang F(w).
1 7
F o) = e-ia f()dr
(F 1o)== j /
cling dugre ding.
(2_1)82 £f phép bién dbi Laplace ctia f LS)s) = _[e“’f(r)dt (s€C)
0
Thudng ky hiéu bang X£ (s).
Phép bién ddi Laplace hai vé ciing dwgc
str dung, tinh theo cong thirc trong tw
nhwng v&i am vé cung thay cho khéng.
(2-1 )8.3 3(a,) phép bién ddi Z clia (a,) 3 (q,) = Za,,z-" € C)
. n=0
3 la phép toan tinh theo day (a,) chir
khdng phai 1a ham sé cla a,.
Phép bién ddi Z hai vé cling dugc st
dung, tinh theo cong thirc trong tw
nhuwng véi am vd cling thay cho khdng.
2-18.4 H(x) ham Heaviside, H) ={ 1v0ix>0
(11-7.22) | g(x) ham béc thang don vi Ovoix<0
U(x) cing dwgrc dung.
9 (1) dwoc dung cho ham béac thang don
vi cla thoi gian.
VIiDY: (LH)(s)= 1/s (Res>0)
2-185 5(x) phan b delta Dirac, ®
(11-7.21) ham delta Dirac Jos-xdt = o)
H =35
Tén don vi xung cling dwgc dung.
viDy: Lé=1
Xem thém 2-18.6 va IEC 60027-
6:2006, muc 2.01.
2-18.6 f*g tich chdp clia fva g _ T ~
(11.7.23) (*2) ()= :L S(g(x-y)dy
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Qui wéc st dung trong diéu nay 1a: a, b, ¢, z, w, v 1a cac s6 phirc, x, 1a sb thwe con &, [, m va n 14 cac sb

tw nhién.
S6 muc | DAu, ky hiéu, | Y nghia, dién dat bing 1&i Ch thich va vi du
biéu thirc
2-19.1 Y hang s6 Euler ?:]im(Zl_m ,,] =0,577 2156...
{_) C n—x = k
2-19.2 r(z) ham gamma I'(z) 12 ham phan hinh v&i cac cwc tai 0,
(11-14.19) =1, -2‘;3,
Ir(z)= jf-—1e—rd; (Re:z>0)
o
[(z+1)=nl (neN)
2-19.3 i) ham zeta Riemann {(z) 1a ham phan hinh v&i mét cyc taiz = 1
(11-14.23) Y0 Rez> 1
) Z = (Rez>1)
1
2-19.4 B(z,w) ham beta B (zw)= I’H (=) *1dr
(11-14.20) o
(Rez>0,Rew>0)
B (z,w) =T(z) T(w) T(z+w)
1 (n
k<
(n+)B(k+1, n—k+1) (K f=nl
2-195 Eix tich phan ham mdi Eix = _'j:e_' o
(11-14.21) e
Déi voi ]( xem 2-11.20.
2196  |lix tich phan loga lix= [ o (0<x<1)
=) It
e T
lix= dr (x>1)
: Int
Déi voi ][ xem 2-11.20.
2-19.7 Siz tich phan sin Siz= J'-smr i
| @
siz= —;+S:‘z duoc goi 1 tich phan sin
bu.
2-19.8 S(z) tich phan Fresnel S(z}=jsir(£:2)d:
=) = 2
C(z) > i L7 )
C(z}—l'cos[ 2: dr
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S$6 muc | DAu, ky hiéu, | Y nghia, dién dat bang I&i Chu thich va vi dy
biéu thire
2-19.9 erfx ham sai s6 p— J'e “dy
(11-14.22)
erfc x = 1- erf x dwgc goi 1a ham sai sb
bu.
Trong théng ké hoc, ham phéan bd
1 % i
D(x) = e-2dr duwge dung.
2 '[ .
2-19.10 |F (@ k) tich phan eliptic khdng day E o R = 2 de
(11-14.16) du loai mét (¢ 5= { [T ksinto
K(k) = F(n/2, k) 1a tich phan eliptic d4y du
loaimot (¢ day0 <k <1,k eR).
2-19.11 E (g k) tich phén eliptic khéng day % :
(11-14.17) 4 loai hai E(p k)= !J‘Hc?smzcr do
E(k) = E(n/2, k) Ia tich phan eliptic ddy da
loai hai (¢ ddy 0 <k <1, k e R).
2-19.12 [(n, @, k) tich phan eliptic khong day | IT (e k) =
(11-14.18) du loai ba T dg
o |(1+nsin29)1-k2sinz3
IT (n, k) = [1(n, n/2, k) 1a tich phan eliptic
day dl loai ba (¢ ddy 0 <k<1,keR).
2-19.13 F(a, b, c, 2) ham siéu hinh hoc _ (@), ®),z .
(11-14.14) Fla, b, c,z) = Zoj O (-c & N)
D i voi (a)n, (b)n va (c)n, xem 2-10.3.
Nghiém clia
Z(1=z)y"+[c—(a+b+1)ly’'—aby=0
2-19.14 F (a; c; 2) ham siéu hinh hoc suy _ (a), -
(11-14.15) bién Flaj e:2) = zﬂ @, o)
Dai véi (a)n va (c)n, xem 2-10.3.
Nghiém clia zy"+ [c—z]y'—ay =0
2-19.15 P,(2) da thirc Legendre 1 dn
(11'14-8) P"(Z) =__{2" o dzn z —1)" (H € N)
Nghiém clia
(1-2p"—2zp"+ n(n+1)y =0
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Sé muc | D4u, ky hiéu, | Y nghia, dién dat bang 1&i Chu thich va vi dy
biéu thirc
2-19.16 Pr(z) ham lién hop Legendre . i O
(11-14.9) Pr(z)=(1)"(1-2"*gzm Pa(2)
(m.ne N, ms n)
Nghiém cta
2
{1—;:2)'1"'—2'_-'y'+1in(n+1) ]qu jIy:O
Hé sb (—1)™ tuan theo ly thuyét chung cla
ham céu.
21917 |Y/["(9.9) ham diéu hoa cau Yr(9,0) =
(11-14.10) 12
@1+1) (it x P" (cos 9)eime
4r {(+|ml!
(LlmleN; [m|1)
Nghiém cla
L (0N ﬂ};a_Mzan}y -0
sing 69 09 ) sin2g dp?
2-19.18 | H\(2) da thirc Hermite o e O
(11-14.11) H,(z) =1 % gz
Nghiém cla
y'=2zy"+2ny=0 (n€N)
2-19.19 La(2) da thirc Laguerre o d- (zre-t)
(11-14.12) Lu(z)= © gz» (n € N)
Nghiémcia zy"+(1 =z)y'+ny =0
2-19.20 L= (z) da thirc lién hop Laguerre i d" @ N
(11-14.13) L2(@)= Gt @ ( ' )
Nghiém cla
'+ (m+1-z)y' +(n-m)y=0
21921 [ T,(2) da thirc Chebyshev loai T, (=) =cos (narccos 2 ) (n € N)
) L Nghigm clia (1-2*) y"~zy"+n’ y =0
H u,(z ¥ i sin[(n+1)arcosz
2-19.22 (%) da thirc Chebyshev loai U, (z)=SnLr+D ] e N)
() hai sin(arcosz)
Nghiém cla
(1=22)y"=3zp* + n(n+2)y =0
2-19.23 4 (2) ham Bessel, o z( —A)k (2/2)v2k 5
(11-14.7) ham try loai mét & KT (v+k+1) (veC)
Nghiém cua
2

z¢y"+ :y’+(:-:2 —vz)y =0
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S6 muc | DAu, ky hiéu, | Y nghia, dién dat bang loi Cha thich va vi du
biéu thire
2-19.24 N, (z) ham Neumann, N. @) J, (z)cos(va)-J_, (2)
Z)= ’
(11-14.2) ham try loai hai v sin(vn) veo)
Vé phai cla cong thirc nay duogc thay
béng gia tri gi¢i han ctandé ndu v € Z.
Y, (z) ciing dwgc dung.
241925 | H"(z) ham Hankel, HO (2) = Ju2) + iNW(2)
(17-14.3) | yor(,) ham try loai ba H® (2)= J(2) + iINW(2)
(ve C)
2-19.26 L) ham Bessel cai bién _im_tie )
(11-14.4) |K (2) We) = 392 H( 02"
1. 1.
K(z)= e 2"™J (ei"‘:)
Nghiém cla
Ay +zy' =+ V=0
2-1927 |2 ham ciu Bessel _ iy
(11_14_5) J! (2) == [Z] J.hl.l?(z) (! € N)
Nghiém cla
2y"+2zy'+ (22 =11 +1)])y =
2-19.28 n(2) ham cdu Neumann - \2
(11-14.6) n(z) = (;J Ji12(2)
y,(z) cling dwoc dung.
(l€N)
21929 |h{(2) ham cau Hankel Ham ciu Bessel cai bién (twong tyw nhw
(11-14.7)  |h{P(2) 2-19.26) c6 thé dugc xac dinh va Ky hiéu
béng i;(z) va k;(z) twong tng.
2-19.30 | Ai(z) ham Airy 1
) Bi(-) Ai(z) = ?/_[l L (W -1, (w)]
Bi(z) = ‘!_[ 1 (W) + | {w}}
trong dé w—gzw
Nghiém toan phén clia y"-zy=0
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Phu luc A
(qui dinh)

Lam ré cac ky hiéu st dung

ISO/IEC 10646 cung cdp tén cla cac ky higu cling véi cac loai ma dwoc sir dung khi cac ky hiéu hodc
chir cai ndy c6 mét trong giao tiép bang may. Muc dich chinh cta ISO/IEC 10646 1a dwa ra ddu higu
nhan biét rd rang cho chi¥ cai hodc ky hiéu. Tiéu chudn nay khéng mé ta day da cac phuong tién va
khai niém ciia ISO/IEC 10646.

Unicode Consortium da xuét ban qui dinh k¥ thuat lién quan ®\. Tuy nhién, qui dinh Unicode Consortium
Bl cling bd sung cac thude tinh clia cac ky ty (vi du nhw ching la con sb hay ch@ infchir thudng, ...).
Cac thudc tinh nay khéng quan trong ddi véi tiéu chuan nay.

Vé&i myc dich clia cac bang dwdi day, ca ISO/IEC 10646 va tai liéu tham khao [3] déu duwa ra cac qui
dinh giéng nhau, thudng dwoc goi 1a “ky ty Unicode”.

ISO/IEC 10646 va Unicode dwgc xay dng nhur mdt dang mé rong clia bang chir cai bao trim “ASCII"
(hé Latinh co s&). Cé mét sé cach ma héa cac ky hiéu va ky ty, trong dé phd bién nhét 1a bd ma 32-bit,
bd méa 16-bit — khdng phai toan bd cac ky tw — va bd ma c6 tén goi UTF-8 c6 dé dai bién thién, nhung
dan dén bd ma ky tw ASCII trong mét octave.

D6i khi c6 treeng hop nhiéu ky hiéu (vi dy nhwe CHUY LATINH THUONG V va CHU HY LAP THUONG
NU) ¢ nét giéng nhau trong hau hét (nhung khdng phai tat ca) cac phéng chir.

Phu luc qui dinh nay dwoc duwa ra dé lam rd thém vé ky hiéu dwoc st dung trong ndi dung cla tiéu
chuén nay, bt ké str dung phdng chi nao.

Bang A.1 c6 bbn cot.

- C6t thir nhat c6 hang vién dan dén sb muc trong ndi dung tiéu chudn trong dé ky hiéu duoc st
dung. (Tiéu dé: “Sé muc”).

- Cot thtr hai lap lai ky hiéu véi cung phdng chi®, vi tri, dinh dang va c& dugc dung trong ndi dung
tieu chuén nay. (Tiéu dé: “DAu, ky higu”).

- Cot thir ba néu tén goi trong ISO/IEC 10646 va Unicode ¥ (chang giéng hét nhau). Vi dy: “TICH
CO SO N” (nguoc voi “CHO HY LAP HOA PI") hodc “TONG CO SO N” (ngugc v&i “CHU HY LAP
HOA SIGMA"). [Tiéu d&: “Tén cua ky hiéu (xem ISO/IEC 10646)”.] Thuc té Ia mét sb tén goi trong
ISO/IEC 10646 khéng nhét quan voi thyc tién va st dung hién hanh cta ky hiéu di kém va, dac biét
1a, khac véi cach sir dung trong tiéu chudn nay.

- Cot thir tw dwa ra (@& d& tham chiéu va 1am r5) b ma 16 bit 4n dinh cho ky hiéu & ca ISO/IEC
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10646 va Unicode ™. UTF-8 (ma hoa c6 do dai bién thién, chi dung mét octave dbi véi cac ky tw
trong bd ky tw ASCII) va bd ma 32 bit - va cac bd khac - cling c6 thé st dung. [Tiéu dé: “Gia trj

co s6 16 cuia ky higu (xem ISO/IEC 10646” ]

CHU THICH: Trong cac phén khac cta b TCVN 7870 (ISO 80000), “kiéu chir” (thdng hodc nghiéng, khéng dam
hoac dam, hodc dam nghiéng) ciing co cung y nghta va phai dugc gén thém vao. Tuy nhién, trong tiéu chudn

nay, tat ca cac ky hiéu déu & kiéu chi thang va khdng co ¢t ndo trong bang dwéi day néu théng tin nhw vay.

Théng tin b sung vé cac ky hiéu ding trong toan hoc dugc cho trong tai liéu tham khao [4).

Bang A.1
Muyc sb D4u, ky Tén ky hiéu Gia trj cor s6 16 cua ky hiéu
higu (xem ISO/IEC 10646) (Xem ISO/IEC 10646)
2-4.1 " VA 2227
2-42 & HOAC 2228
243 - DAU PHU DINH 00AC
2-44 - MUI TEN KEP SANG PHAI 21D2
2-45 - MUI TEN KEP TRAI PHAI 21D4
2-46 v vOI MO 2200
2-4.7 3 TONTAI 2203
2-5.1 e PHAN TU CUA 2208
2-5.2 P KHONG PHAI PHAN T( CUA 2209
2.5.4 i DUONG THANG BUNG 007C
2-5.5 | DUONG THANG BUNG 007C
256 o TAP RONG 2205
2-5.7 c TAP CON CUA HOAC BANG 2286
2.5.8 c TAP CON CUA 2282
2-5.9 T HOP 222A
2-5.10 . GIAO 2229
2-5.11 u HOP CO SON 22C3
2-5.12 n GIAO COSON 22C2
2-513 \ DAU TRU TAP HOP 2216
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Muc sé Déu, ky Tén ky hiédu Gia trj co' s 16 cua ky hiéu
higu (xem ISO/IEC 10646) (Xem ISO/IEC 10646)
2-5.13 C BU 2201
2-5.16 5 DAU NHAN 00D7
2-5.17 v TICHCOSON 220F
2-6.1 N N HOA KEP 2115
2-6.2 7 Z HOA KEP 2124
2-6.3 Q Q HOA KEP 211A
2-8.4 R R HOA KEP 211D
2-6.5 C C HOA KEP 2102
2-6.6 » P HOA KEP 2119
2-71 _ DAU BANG 003D
2-7.2 " KHAC 2260
2-7.3 - HAI CHAM BANG 2254
2-7.3 . BANG THEO DINH NGHIA 225D
274 A UOC LUQNG BANG 2259
2-7.5 ~ XAP XI BANG 2248
2-7.6 - TIEM CAN BANG 2243
2.7 N TUONG DUONG 223C
2-7.7 . TY LE VOI 221D
2-7.8 - DONG DANG VOI 2245
2-7.9 = DAU NHO HON 003C
2-7.10 = DAU LON HON 003E
2-7.11 < NHO HON HOAC BANG 2264
2-7.12 > LON HON HOAC BANG 2265
2-7.13 RAT NHO HON 226A

=4
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Béng A.1 (tiép theo)

Muc sé Déu, ky Tén ky higu Gia trj cor s6 16 cuia ky hiéu
higu (xem ISO/IEC 10646) (Xem ISO/IEC 10646)
2-7.14 > RAT LON HON 226B
2-7.15 = VO CUNG 221E
2-7.16 _ MUOI TEN SANG PHAI 2192
2-7.17 CHIA 2223
2-7.18 - DONG NHAT BANG 2261
2-7.19 ( DAU NGOAC NHON TRAI 27E8
2-7.19 ) DAU NGOAC NHON PHAI 27E9
2-8.1 I SONG SONG VOI 2225
2-8.2 n VUONG GOC 27C2
2-83 5 GOC 2220
2-9.1 % DAU CONG 0028
292 _ DAU TRU 2212
2993 " DAU CONG TRU 00B1
294 N DAU TRU CONG 2213
295 . TOAN TU CHAM 22C5
295 5 DAU NHAN 00D7
296 / DAU GACH CHEO 002F
297 s TONG CO SO N 2211
298 mn TICHCOSON 220F
2-9.10 N, CAN BAC HA| 221A
2-9.12 ( DAU NGOAC NHON TRA| 27E8
2-9.12 ) DAU NGOAC NHON PHAI 27E9
2-9.16 | DUONG THANG PUNG 007C
2917 l SAN TRAI 230A
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Muc sé Dé4u, ky Tén ky hidu Gia trj cor s6 16 cuia ky hiéu
higu (xem ISO/IEC 10646) (Xem ISO/IEC 10646)
2-9.17 | SAN PHAI 2308
2-9.18 [ TRAN TRAI 2308
2-9.18 1 TRAN PHAI 2309
2-11.3 - MUI TEN SANG PHAI 2192
2-11.4 " MUI TEN SANG PHAI TU VACH 21A6
2-11.7 . PHEP VONG 2218
2-11.1 R SO GIA 2206
2-11.12 ‘ PHAY TREN 2032
2-11.15 2 VI PHAN TUNG PHAN 2202
2-11.16 d CHU D THUONG LA TINH 0064
2-11,17 5 CHO DELTA THUONG HY LAP 03B4
2-11.18 f TICH PHAN 222B
2-11.19 i TICH PHAN KEP 222C
2-11.19 $ TICH PHAN BUONG CONG KiN 222E
2-11.19 TiCH PHAN MAT 222F
2-11.20 f TiCH PHAN PHAN HO'U HAN 2A0D
2-17.11 TOAN T CHAM 22C5
2-17.12 & DAU NHAN 00D7
2-17.13 v NABLA 2207
2-17.17 A SO GIA 2206
2-17.18 - DAU VUONG TRANG 25A1
2-17.21 ® NHAN TRON 2297
2-18.1 F CHU F HOA 2131
2-18.2 ¢ CHU L HOA 2112
2-18.3 3 CHU' Z HOA BEN 2128
2-18.6 TOAN TU SAO 2217
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Thw muc tai liéu tham khao

[11 ISO/IEC 10646:2003, Information technology — Universal Multiple-Octet Coded Character Set
(UCS) (Cong nghé thong tin -~ Bd ma ky tw 8 bit chung)

[2] IEC 60027-6:2006, Letter symbols to be used in electrical technology — Part 6: Control
technology (Ky hiéu bang ch dung trong ky thuat dién - Phan 6: K§ thuat didu khién)

[3] The Unicode Standard, Version 5.0:2007. The Unicode Consortium. (Reading, MA, Addison-
Wesley)

[4] Unicode Technical Report #25 — Unicode support for mathematics. The Unicode
Consortium. (Reading, MA, Addison-Wesley) URL: http://www.unicode.ora/reports/tr25
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