Vai nét Toan hoc trong Am nhac
Pham Ding Long
C6 nhiéu nha toan hoc yéu 4m nhac da nghién ciru van dung toan hoc vao Am nhac nhu cac gido
su Nguyen Thac Hao, Nguyen Xién, Hoang Xuan Han, Ta Quang Bitu, Pam Thanh Son...
Bai nay néu lén vai nét Toan hoc trong Nhac 1y co ban.

Noi dung cua bai bao:

- Mot s6 khai niém co ban trong Am nhac
- Day sb zig-zag

- Quy luat chuyén dbi lién quan dén cac déu thiang/giang
- Ap dung toan hoc dé xay dung hop am.

1. Mt sé khai niém co ban trong Am nhac
a) — Am thanh.

Vé phuong dién vt ly, 4m thanh 1a séng dan hdi lan truyén trong khong khi véi mot tan sé nao
d6. Pon vi do tan s6 1a Hetz (Hz) 1a s6 chu ky dao dong trong mot gidy. Tan sd cang 16n thi 4m
cang cao (treble). Tan sb bé thi am thap (bass).

Am thanh duoc mi hoa nhd cao do (tirc 13 tan sb cia song 4m do bang Hz) va truong do (ms).
Am thanh tai ngudi c6 thé nghe duge ¢ tan sé khoang tir 16 Hz dén 22.000 Hz. Am thanh 16 Hz
goi 1a ha 4m, cao hon 22.000 Hz goi 1a siéu Am. Mot 6 loai dong vat nghe dugc ha am. Mot s6
loai nghe dugc siéu am, tham chi phat ra dugc siéu am.

Am cua ndt nhac dau tién phia trai dan piano c6 tan s6 27 Hz nghe rét rd nhung ciing it khi dung.
Am 44 Hz 1a ky luc 4m trdm nhét cta ca si giong nam Caxpa Fexe hat ¢ thé ky 18.

Nguoi ta ding may phat siéu am trong cac viéc khac nhu khoan d4, thim do day bién hoic chup
anh cac b phan trong y hoc, kiém tra chat luong hang hoa.

DPé ma héa 4m thanh nguoi ta s& dung cip s6 (Tan s6;Thoi gian) va mot 4m thanh phic tap thi
1a chudi cac 4m thanh don gian!

Ta quy udc 1a cac ndt nhac néi toi déu nghe duoc!

b) Pac tinh quan trong ctiia am thanh

Hai 4m thanh ma tan s6 ctia tan sb thong uéc véi nhau ciing hop nhau hon nghe ém tai.

Ngu:(n ta ly giai diéu nay nho viée so sanh dd thi cac song am.

Ap dung diéu nay dé xay dung cac hop 4m trong am nhac.

Hai diy dan c6 d6 cang nhu nhau thi khi gay Ién sinh ra tan sé ti I¢ nghich véi d6 dai ctia chung.

¢) Thang nhac

Do dic tinh ciia am thanh, ngudi ta xay dung 16p cac 4m thanh gan gidng nhau.

Trudc hét xét hai am thanh ¢ tan s6 ti 1¢ 1:2 hay 2:1.

Goi Fy 14 am thanh nghe duoc thi I6p 4m thanh d6 gan gidng co tan s6 2" x F.

Ban dau, nguoi ta liy ludn &m thanh co tan sé Fo = 16 Hz, tuc 1a 2% Hz, va ldy 16p am thanh tan
s62"(4<n< 14) lam moc dé xay dung thang nhac.

Mic du con s6 2" dep mat, nhung trong thuc té Fo hoi khac mot chut. Ta s& tinh Fy ¢ phan sau.
Thang nhac 1a ddy 4m thanh co ban goi 13 ndt, c6 tén cu thé dé st dung trong Am nhac.

Thang nhac hién nay c6 hai loai: Thang that 4m (7 ndt) va Thang ngii 4m (5 nét).

Nhac dan toc Viét Nam thuong sir ung thang ngti am.



d) Ham tin s6 cia cac ndt nhac trong thang that 4m

Ngudi ta liy van dau cua bay tir cia mot bai thanh ca dé dit tén cho cac ndt nhac:
Do, Re, Mi, Fa, Sol, La va Xi va ki hiéu tvong tu 1a C, D, E, F, G, A va B tuwong tng.
O mirc cao hon lai l3p lai nhung tan s6 gip doi, cir nhu thé mai. Bong thoi dung cac chi s6 dudi
cac ki hiu mot cach tang dan:
CO, DO, EO, FO, GO, AO, BO, Cl, Dj_, El, Fl, G]_, A]_, B]_, C2, D2, EZ, FZ, G2, A2, BZ, --.,Cn,..-
Chi 6 0 6 thé bo di cho gon!
Tap hop céc ndt cung tén khac tao thanh I¢p ddng phéi, chang han I6p dong phoi cua C 1a gdbm
tt ca cac nét Cj, Vi > 0.
Nho tiéng Viét c6 dau nén d& d& phan biét ta doc thir tu 1a:
P, Ré, M, Fa, Sol, La, Xi, Pd, Ré, Mi, Fa, Sol, La, Xi, P8, Ré, Mi, Fa, Sol, La, Xi, PJ, ...
Mdi ndt s& co mot tan sb xac dinh!
Trudc hét, goi F(ndt) 1a tan s6 ciia ndt & trong ngoac, tire 1a mot ham theo nét nhac. Khi do:
F(Co) = Fo, F(Cl) =2F, ..., F(C,) :ZIF(),
I:(C|+l) 2F(C) Viz 0)
Ta s& xdy dyng ham so nay trong thang that 4m nay!
Dé dat dugc muc tiéu: voi moi not X;, (X € {C, D, E, F, G, A, B}) déu thoa man diéu kién:
F(Xi+1) = ZF(Xi), thi F(Xi) =7
Trong khoang tir C; d&én Cis1 (Vi > 0), ta lay cac mdc chia tao thanh 12 nira cung sao cho:
Tir mot mdc chia k dén méc k + 12 s& tng tan s6 s& gap doi.

Goi F(k) 1a tan s6 & moc k > 0, ta c6 phwong trinh ham tim F(k) biét rang
F(0) = F,
F(k + 12) = 2F(k), (Vk > 0).

Giai ra ta duogc

F(K) = Fo x \[2X hay F(K) = Fo x 242, (Vk > 0).

k=10 1 2 3 4 5 6 7 8

9 10 11 12
Ngudi ta ldy cac nét 6 mdc 0, 2, 4, 5,7, 9 va 11 1a bay ndt chinh caa thang thit am.
Bay nét nay dai dién cho céac 16p dong phoi chira nd.
Nhu Vay ta d3 ma héa nét nhac bang con sé6 méc cua no trén thang chia nira cung!
D& thay hai not ki va k;j cung 16p ddng phoi khi ki = k; (mod 12), véii, j e N.

Con & cac mdc khac thi s& 1a not chinh co dau thang (#) hay dau giang (b).
Tir ddy, may tinh s& tinh tan s6 cua nét & mdc bt ky!

k=0 1 2 3 4 5 6 7 8 9 10 11 12
& 0 e o e e o e o e O e o -
T T T T T
Ten C C# D D# E F F# G Gt A A# B C,
Db Eb Gb Ab Bb
Do Ré Mi Fa Sol La Si P, ...

Ham tan sb cua nét k ki hiéu 1a F(k) c¢6 gia tri bang : F(k) = Fo x 2412,

Tuy theo k ma ndt c6 thé co dau # hay b, nhung lu6n c6 quy ludt :

TAn s6 cac not k trong 1ap thanh m{t cap s6 nhén véi cong boi la 21/12 ~1.059463094...
Mot bai hat néu mubn hat cao 1én (hay thap di) cir m nira cung thi tin s6 moi ndt s& dong loat
tang (hay giam di) 1én 2™ 1an, tuong tng.



Bay nét chinh duogc danh du trén ban nhac (5 dong ké) véi khoa sol nhu sau:

— 4 »
n ) aa
o ——= = . :
Bo Ra P i Fa Sol La Si Ba
Quy dinh :

Hai nét ciing dong goi 1 & quang 1 (ddng 4m), 1én/xudng 1 vi tri cach nhau mot quang 2, ...

Hai ndt X; va Xi+1 (X € {C, C#, D, D#, E, F, F#, G, G#, A, A#, B, Db, Eb, Gb, Ab, Bb}) ¢6 vi tri
turong d6i 1a mot quing 8 (Octave).

Hai ndt cach nhau mot quang 8 thi cing tén (ké ca # hay b) thi cung 16p déng phoi va chi khac
d6 tram bong, nhung nghe gan giéng nhau.

Vidu: »

K& tir ndt D6 voi nét tiép theo & cac quing 1,2, 3, ..., 8.
i
[ FanY
A — i3
£ oo < +r ++
Unison 2 3 4

(d8ng 4m)

i)

=4

w919
erQQ
- 99

octave

Ql}g dinh : ’ o
Not La (Asg) cua octave tir Cg dén Cg ¢6 tan so 1a 440 Hz.

D¢ y 1a Ci ma c6 bang 12i, nén Cg = 96 va Ag = 105.
Twr day ta c6 thé tinh dugce chinh xac

Két luén : ) ’
Ham tan so theo not k bat ky (k> 0) 1a :
F(k) = 440 x 2(|(—105)/12

e) Am giai, Am thirc va Gam

Am giai 12 mot day cac nét sap xép lién tiép vai nhau tirng bac, hinh thanh trong mét quing 8.
Ban nhac soan theo mét am giai nao d6 thi thuong mo dau/ két thuc bang not chinh ctia am giai,
tire 1a mot not thugc 16p dong phoi cua not dau/cudi am giai.

Am thic 13 cdu trac sap Xep vé ‘cao do (thuong tinh bang cung hay nura cung) gitra cac ndt voi
nhau trong 4m giai bat dau tir not dau tién dén nét cudi cua am giai d6. Mot ndt trong 4m giai voi
am thirc nao d6 c6 thé dwoc xuat hién khong chi mot lan.

Mbi am giai lai c6 hai Am thuc : Truong (Dur) va Thir (Moll).

Am thtrc truéng thudng dung cho ban nhac co tinh chat manh mg.

Trai lai, Am thuc thi thuong cho ban nhac mém mai ém diu.

Gam 1a am giai két hop vé6i 4m thirc nhat dinh.

Ki php: q

Ga}m X ’truc")rng’thu’(‘)rng dugc ki hiéu 1a X-dur. Gam X thir dugc ki hiéu 1a X-moll. O day, X ¢
thé 1a bat ctr not nao trong {C, C#, D, D#, E, F, F#, G, G#, A, A#, B, Db, Eb, Gb, Ab, Bb}.
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f) Cong thirc Gam truéng/thi

Gam truong :
1 2 3 4 5 S 74 8
N N A N N NN A
1 1 172 1 1 1 172
cung cung cung ©UYN9 cung cung . ng
Gam thu :
a b 2 =3 = 5 S 7 8
Nk Mo e I Neaat N N N e
1 172 1 1 172 1 1
cung cung cung cung cung cung cung
Vidul:
Gam Do truong (C-dur), khong co thang/giang, 1a am giai ty nhién :
f | | ] |
P # % L) .l“
@ Y - p— =
-l B o 3.,_] [—1

1 2 3 a4 5 6 7 1
STT ndt trong Am giai Do trudng

Vidu?2: ) ’
Gam La thtr (a-moll) di tir not trong quang 8 La den La.

Nhan xét :
Khi khong c6 ddu hoa ma ta 1dy 4m giai truong Iui di 3 nira cung thi dwoc mot 4m giai thir, va
lay am giai thir tién 1€n 3 nira cung thi lai dugc am giai truong !

Vidu?2:

Thiét l1ap am gam Ré truong hay D-dur :

Néu khong #/b gi thi tir D dan 1én dén D, am thac sé 1a 1, ', 1, 1, 1, %,1 khong hop thic nao.
Mudn né tré thanh gam trung thi phai thang F va C 1én va duoc

Gam D truéng : D-E-F#-G-A-B-C#-D.

Gam Xi tha : B-C#-D-E-F#-G-A-B.

Ngudi ta thiét 1ap dugc cac gam truong/thi cho tir bat ky ndt nao.

PE S SHEC ) Pha truéng (F-dur)

g4 o
- — T e q ] . o
I Fan) [ wil | 1
5 e LioTs = = i
-
Ré& truong (D-dur A, .
gl ) Xi giang truong (B-dur)
;I ﬁm n il |
o hi o rwl T il I 2
175 kil [ wil T r.a e
] — [ 1] = — F Y
g [ E= =g
La trudng (A-dur) L, 3
A oud . - Mi giang trudng (Es-dur)
——t e s I 0
175 k11 i 1T i HE
= i o = = =
Mi truong (E-dur) =
Ao La giang truong (As-dur)
= = = 0 iy - o=
|::| hl T3 ] 1t :@\ t . — TE T
t
Xi truéng (H-dur N
ﬂg ;(; & ) Ré giang trudng (Des-dur)
Faa—_a 2 I 0 1.
|:'J\ k] }‘l — o [ H ."'::. T |1=’| : — — ii
o = T 1
3] L]
Pha thang truéng (Fis-dur) Son giang truéng (Ges-dur)
O 4 y
it — = o= = = =
T It o o
3 Y
b6 thang truong (Cis-dur) D6 giang trudng (Ces-dur)
Aoad O 1
7+ ] 7
o — i s = | o L e =
; i T H e e
-l - - Y - =




2. Cap sb zig-zag
a. Pinh nghia:

Diy s6 thuc (&), i € N dugc goi 1a cap $6 zig-zag khi va chi khi ton tai hai s6 thuc a. va B sao
cho: aj:1—ai = anéuilé vaajg — a=fneui chan.
Cap (o;p) goi 1a cip cong sai cua cap so zig-zag.

Vi du:

Cap So cong cong sai d la truong hop riéng cua cap sb zig-zag vai cip cong sai (d;d).
Diysb 1, -2, 2, -1, 3, ... tao thanh cap s zig-zag vdi cdp cong sai la (-3;4).

Diy dan ddu a, -a, &, -a, a, ... tao thanh cap s zig-zag véi cip cong sai ((-2a;2a).

b. S6 hang tdng quat cia cAp sb zig-zag

Ménh dé 1:

Cho mét cap s6 zig-zag véi cap cong sai (o;p) thi sd hang tong quat 1a
+ -

P st

ahn=a;+(n-1).

Ching minh:

X thA X + + -
D thiy 14 ¥ cap s6 (0:p), ta luon e - = 250 + S-Byp-0oB o-b

Theo dinh nghia cua cap sb zig-zag ta lan luot ¢o :

di = ad; = a
o+ o —
d=at+to —a t+ 2B+ ZB
o+ o —
a3:al+B :a2+ 2B+ ZB
o+ o —
y=azt+t o =az+ 2B+ ZB
atpf  o-p
a5:a4+[3 =+ 5 + 5
atp  a-p
ok =axk-1ta=ax-1t 2 + 2

o+t  o—f

= +0H= + +
Ak+1 = Ax TP =ax > 2

Néu n chin, n = 2k, ta cong 2k dang thic vé trai véi nhau, phai véi nhau, uée luogce cac sé hang
giong nhau, ta dugc

a+B pll e B a+B a—f

fB o
ah=ax=ar+(n-1) + 5 =a;+(n-1) >t =a+(n-1). + 5

Néu n chin, n = 2k + 1, ta cong 2k + 1 dang thac vé trai véi nhau, phai véi nhau, uéc luoc cac sb
hang giong nhau, ta duoc

o+ |§
anh=ax+1=at(N-1)

a—Pp

Hai truong hop nay chi khac nhau mét s6 bang 5 > nén ta c6 thé viét gop lai thanh:



ﬂﬁ_{_a_ﬁ_l_(l) —E—a_l+(n—il.).%ﬁ‘l'(1"'('1)”)-OL_L_lrE

an=a;+(n-1). > , dpcm!

Cong thirc nay cting dung khi ap dung vao cap so cong hay ddy so dan dau voi gia tri tuyét doi
khong doi.

Ménh dé 2
Mot Cap s6 zig-zag voi cap cong sai (o;B) (o # B) ma mdi So hang nd dong du véi chinh né theo
mod bang |o. — B| thi c6 thé biéu dién (hinh thirc) nhu mot cap sé cip sb cong.

Ching minh:
Ta xét truong hop o < B khi d6 mdi s6 hang n6 dong du véi chinh né theo mod bang B — o.. Cac
truong hop khac thi tuong tu.

Céch 1:

Ta s& chung minh a, = (a1 — ) + na bang quy nap:

Theo dinh nghia cap s6 zig-zag va dong du ta cé:

Buocl:ay=a;— (B — o) = (a1 —B) + 1o,

Buac 2: Gia st cong thire dang vai n = 2Kk, tuc 1a ax = (a1 — B) + 2ko.

Ta chirng minh no ciing dung véi n = 2k + 1. That vay:

dok+1 =kt o= (a1 —P) +2ka+ o =(a—p)+(2k + 1)o.

Neéu cong thirc dung vai n = 2k + 1 thi ciing dang véi 2k + 2. That vay,
Axk+z=ax+1+tPp=(@—-P)+2k+Da+pB-B-a)=(a1—PB) + (2k + 2)a, dpcm.

Céch 2:

Ta s& chung minh a, = (a1 — o) + nf bang quy nap:

Theo dinh nghia cap sb zig-zag va dong du ta c6:

Buocl:ag=a; + (B —a) = (a1 — o) + 1B,

Budc 2: Gia su cong thire dung vai n = 2K, tac 1a ak = (a; — o) + 2Kp.

Ta chirng minh no ciing dung véi n = 2k + 1.

That vay:

Ak+1=axto=(@—a)+2kp ta=(1—a)+2kp +a+(P-a)=(1—a)+(2k + 1)B.
Néu cong thirc ding voi n =2k + 1 thi ciing dung véi 2k + 2. That vay,

Qk+2=Axk+1tP= (alfoc) + (2k + 1)B +B= (alfOL) + (2k + 2)[3, dpem.

Néu o> B, trong ciing chiing minh duoc két qua nhu trén!

Nhu viy, » o
Cap so Zig zag la mot cap so cong co so hang tong quat 1a
= (a1 —B) + na, a, = (a1 — a) + nP, (mod | — BI).

Vi du:

Day5,0,7,2,9,4,11céa=-5vaf="7thila cép sb cong co $b hang téng quat la:
an=(5-7)+n(-5) =-2-5nhoac a, =10 + 7n. (mod 12).

Diy0,7,2,9,4,11, 6 coa=7vap = -5 thi 1a cAp s6 cong co sd hang tong quat la:
an=(=7)+7nhoaca, =5+ 7n. (mod 12).

Con nhiéu van dé phat trién tir day doi véi cap sb zig-zag nhu tinh tong n sé hang dau tién, hay
cap so nhan zig-zag, Thiét lap cac bai tap cho hoc sinh pho thong co lién quan, . Nhung thoi
luong c6 han, s€ hen ban doc vao mét dip khac.



3. Quy luat chuyén ddi lién quan dén cac dau thing/giang

Trong nhac 1y, ngudi ta da tong két ring ¢ am giai trudng chu yéu 1a xut hién cac ddu thang, va
¢ am giai thu thi hau hét lai c6 cac dau giang.

Bai tqén ,dét, rala
a) Biet so dau hoa (# hoac b) thi d6 1a gam gi?
b) Bict gam truong hay thir thi c6 bao nhiéu dau hoa (# hay b)?

Trudc tién, ta van ma hoa diy 7 ndt co ban trong quang 8 chinh nhu sau:

Tén |C C# D D# E F F# G G# A A# B
Db Eb Gb Ab Bb
Ma 0 1 2 3 4 5 6 7 8 9 10 11

a. Biét s6 diu # thi diu # cubi roi vao not nao?

Cach 1.

Theo cac két qua c6 san ta thay mot quy luat hay nhu sau:

S6 dau # tién trién theo trinh ty F#, C#, G#, D#, A#, E# va B#, twong ing Véi cac ndt chi 14 F,
C,G,D, A, EvaBcomilanlugt1a: 5,0,7,2,9, 4 vall.

Ta sé tim s6 hang tong quat cho diy s6 trén.

Goi s6 hang cua day nay 1a ThangCuol(SoDauThang) 12 mot ham theo n, n 13 s6 dau #.

Pay chinh 1a mot cap s6 zig-zag c6 s6 hang dau 14 5 va cap cong sai la (-5;7).

Theo Ménh d 1, ta c6 ngay

ThiangCudi(n) =5+ (n— 1) + 1+ (-D)".

Theo Ménh dé 2, ta ciing co
ThangCuoi(n) = 10 + 7n (mod 12).

b. Biét not thiang cudi thi la gam gi ?

Nhan xét :

Tinh theo mod 12 thi néu dau thang cudi c6 ma =k thi d6 1a cuia gam coé ma lak +2 :
ThangCudi(1) = 5 1a cua gam G-dur, G=7 =5+2.

ThangCubi(2) = 0 1a cia gam D-dur, D=2 =0+2.

ThangCudi(3) = 7 1a cua gam A-dur, A=9 =7+2.

ThiangCubi(4) = 2 1a ciia gam E-dur, E=4 =2+2,

ThangCubi(5) = 9 1a ciia gam B-dur, B=11 =9+2.

ThiangCubi(6) = 4 1a ciia gam F#-dur, F#=6 =4+2

ThangCubi(7) = 11 caa gam C#-dur, C#=1 =11+2

Cong thuc : )
GamTrwong (n) = ThangCuoi(n) +2=10+7n+2=12 + 7n (mod 12) = 7n, (mod 12),
GamThi(n) = GamTrwéong(n) —3 =9 + 7n, (mod 12).

c. Biét ma gam tim s6 diu thiing

Tu cong thac GamTrwéng(n) = 7n (mod 12).
Biét md gam truong 1a G ta tim duoc s6 tw nhién n nho nhat dé G chia hét 7, thé 1a xong !
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Vi du:
S6 dau # caa gam Mi truong? Mi = 4 — n = 4, tic khong c6 4 dau thing nao!

Tu cong thc GamThi(n) = 9 + 7n, (mod 12)..
Biét mi gam trudng 1a G ta tim duoc 6 tu nhién n nho nhat dé G — 9 chia hét 7, thé 1a xong !

Vidu:
S6 dau # cia gam Lathi? La=9 — 9-9=0=7n — n = 0, tic khong c6 0 ddu thing nao!

d. Biét s6 dau b thi dau b cubi roi vao nét nao?

Theo cac két qua c6 sin ta thiy mot quy luat hay nhu sau:

S6 dau b tién trién theo trinh tu 1a Bb, Eb, Ab, Db, Gb, Cb va Fb, tuong ng véi cac ndt chi 1a
B,E, A, D,G,CvaF comalan luot 1a: 11, 4,9,2,7,0va 5,

Ta sé& tim sb hang tong quat cho day sd trén.

Cach 1:
Goi sb hang cua day nay 1a GlangCuol(SoDauGlang) 12 mot ham theo n, n 1a s dau b.
Pay chinh 12 mot cap s6 zig-zag c6 sb hang dau 1a 11 va cip cong sai 1a (-7;5).
Theo Ménh & 1, ta co ngay

;. -7+5
GiangCuoi(n) =11+ (n-1). 5

Theo Mén,h dé 2, ta cling co
GiangCuoi(n) =6 — 7n (mod 12).

7-5
4

=9-n-3(-1)" (0<n<11).

Tat nhién la nguoi ta sé chon cong thirc nao don gian nht !
e. Biét nét giang cudi thi 1a gam gi ?

Ta c6 nhan xét doc ddo sau day, tinh theo mod 12 teo sb du gisng:

GiangCudi(1) = 11 1a ctia gam Dm, D =2
GiangCubi(2) = 4 1a cua gam Gm, G =7
GiangCudi(3) = 9 1a cia gam Cm, C =0=12
GiangCubi(4) = 2 1a cia gam Fm, F =5=17
GiangCudi(5) = 7 1a caa gam A#moll, A#  =10=22
GiangCubi(6) = 0 1a cia gam D#-moll, D# =3=27
GiangCudi(7) = 5 1a caa gam G#-moll, G# =8=32

Day 2,7, 12,17, 22, 27, 32 (mod 12), 1a mot cap s6 cong véi s hang dau 1a 2 va cong sai 1a 5.

Cong thuc :

Gam Thw(n) =2 + (n-1).5=5n -3, mod 12).
GamTrwéng(n) = GamThi(n) + 3 =5n, (mod 12),
(0<n<11)

Vi du:

- Biét ban nhac c6 mot dau giang thi thugc giong gi?

n =1 thi Gam trudng = 5 tac la Fa truong, hay 5 — 3 = 2 1a Ré thur.

- Biét ban nhac c6 hait du giang thi thudc giong gi?

n = 2 thi Gam truéng = 5 tac la Xi giang truong, hay 10 — 3 = 7 1a Sol thu.



4. Ap dung toan hoc dé xay dwng hop am.
a. Nguyén ly

Nhu ta d3 biét néu hai 4m c6 tan sb thong wdc v6i nhau thi rat hop nhau. Ngoai cac ndt cach
nhau quang 8 thi hgp nhau, nguoi ta con tim ra dugc nhitng b not xap xi thong uéc véi nhau, va
nghe thay hop nhau, ém tai. Bo not nhu vay goi la cac hop am.

Vi du:

Ta lay tan sb ctia nét Sol chia cho tin s6 nét D6 thi thuong la:

G/C = 2""?=1.4983... = 3/2, tao thanh hop 4m quing 5 perfect (perfect fifth).

L4y thuong ctia tan sb not Mi cho nét D6 thi co:

E/C = 24/ 122 1.2599... = 5/4 (quing ba truéng), ciing rat hop nhau!

Ti 1é tan sd cia cac not trong hop &m truong (C:E:G) 1a gan bang 4:5:6.

Ty 1¢ gitra Fa thang (F#) va d6 (C) khong gan voi mét phan s6 don gian nao, nén khong hop.
Ban doc c6 thé ty tim ra ty 18 ddng sau hop am La tht: La - D6 - M.

Tuong tuy ngudi ta cling ¢6 nhitng hop 4m c6 4 ndt: cach nhau cac quang 1, 3, 5 va 7, cling dugc
va goi la hgp am 7.

Céc hop am thudng dung dé phéi khi cho mot ban nhac trd nén hay hon!

b. Thang nhac ngii am

Nhac truyén théng cua Viét Nam va mot sé dan toc khac 1a nhac ngii 4m (pentatonic, “cung
thuong lau bac ngii am”), ¢6 the xay dung bang mot cap s6 nhan khac véi cong boi 1a 3/2.

Céc ndt trong cung ngli am gan v4i C:D:F:G:A.

Néu ta chinh cac nét cho ¢6 4 quing nam 1y tudng thi ty 1¢ cac tan s6 phai la:

1, 3/2,9/8, 27/16, 81/64

Tét nhién 1a mdi khi xudng mot octave tan sd giam di 2 lan va 1én mot octave thi tan s gap doi
theo nguyén ly chung.

Céc bai ngii 4m ciing c¢6 thé ddnh duoc hoan toan bang cac phim den trén dan piano:

F#, C#, G#, D#, A#.
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