LY THUYET MACH DIEN 1

BACH KHOA

Chwong 3: Phwong phap co’ ban tinh mach tuyén tinh &
ché dé xac lap dieu hoa - Graph Kirchhoff

|. Phwong phap dong nhanh.

Il. Phwong phap thé nut.

lll. Phwong phap dong vong.

IV. Khai niém vé graph Kirchhoff.

V. Cac dinh ly ve lap phwong trinh Kirchhoff.
VI. Ma tran cau truc A, B.

VII. Lap phwong trinh bang ma tran cau truc.

Bai tap: 7, 8, 11 - 25, bai thém.
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Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché dé xac lap dieu hoa - Graph Kirchhoff

BACH KHOA

l. Phwong phap dong nhanh.
» Phuwong phap dong nhanh la phwong phap lap phwong trinh mach v@i

» NOi dung phwong phap:
< Dat an la anh phlrc clia dong dién trong cac nhanh ctia mach dién.
s Lap hé phwong trinh theo luat K1 va K2.
v’ S6 phwong trinh luat K1: d - 1.

v’ S6 phuwong trinh luat K2: n-d + 1.
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Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché dé xac lap dieu hoa - Graph Kirchhoff

l. Phwong phap dong nhanh.
Vi du 3.1: Lap phwong trinh mach theo phwong phap dong nhanh cho mach dién.
» Chon chiéu dong dién trong cac nhanh.

N
» Luat K1: ’ . \<<J

o NUtA: -I+0L,+1,=J —— 11 _1

i
S . Ly Z, Iy AL

o NutB: —L+1[,+1,=—-J () | 2, 2, @%

> Ap dung luat K2: E IZs

s Vong1:1,.Z +1,.Z, =E, ' '

e Nong 2: 1,.Z,+1,Z,~1,.Z, =0
% Vong 3: fs Z —f4 Z, :és
> Nhan xét:
< Nguobn dong chi viét & luat K1, ngudn ap chi viét & luat K2.

< Phwong phap dong nhanh ap dung véi mach ¢é sé nhanh & sé dinh nhd.
2014 - Ly tltltyét mach di¢n 1 - Nguyén Vit Son 3



LY THUYET MACH DIEN 1

Chwong 3: Phwong phap co’ ban tinh mach tuyén tinh &
ché dé xac lap dieu hoa - Graph Kirchhoff
l. Phwong phap dong nhanh.
Il. Phwong phap thé nut.
lll. Phwwong phap dong vong.
IV. Khai niém vé graph Kirchhoff.
V. Cac dinh ly vé 1ap phwong trinh Kirchhoff.
VI. Ma tran cau trac A, B.

VII. Lap phwong trinh bang ma tran cau truc.
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Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché dé xac lap dieu hoa - Graph Kirchhoff

BACH KHOA

Il. Phwong phap thé niit.
> Phuwong phap thé nat (dinh) 1a phwong phap lap phwong trinh mach voi

» NOi dung phwong phap:
, (ngudn ap — ddi thanh ngudn dong twong dwong):

v Nguoén dong twong duwong

N
v bPo lon: g :E
s Coi (ground).
s Lap phwong trinh mach voi trong
mach, ((d-1) phwong trinh)

2014 - Ly tltltyét mach di¢n 1 - Nguyén Vit Son 5



Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché dé xac lap dieu hoa - Graph Kirchhoff

Il. Phwong phap thé nut.

Vi du 3.2: Lap phwong trinh theo phwong phap thé nat. @J
> Bién d6i nguon ap: Loz ML g 1.5\ :
° ° ’ ran B . r E
. . . . Z b 3
J1:£:E1-Y1 ) J5:§:E5°Ys Ly 3 1
Z, Z z, Z,
» Chon dinh C la dat - Z,
1
> Ap dung luat K1: c__ |
[ ] [ ] [ ] [ ] [ ] [ ] [ ] K-\J
o NGA S L =S, o -IL+L+l=J+J —L)
nut nut A A 1\3 — B X
° ° ° ° ° ° ° ° . . . - ITI . .
GO E AT, + -0 Y, = T4 E, Yig if hy iy iy |
° ° ° ° Y1 Y2 Y4
N +Y+Y).0 Y0, =J+E .Y ‘ I:I c I:I Y[
° ° ° ° y :L. Y =L. Y =L.
<« NutB: | Y.+ +Y,+Y).@¢,=—J-E.Y 'z 7tz oz
1 1
2014 - Ly tl1ltyét mach di¢n 1 - Nguyén Vit Son Y, = Z_; Y5 = Z_’ 6
4 5



Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché dé xac lap dieu hoa - Graph Kirchhoff

Il. Phwong phap thé nut. , @J
* ° * . A 1\3 — B R
(YﬁYﬁYs —1 j o, _| JHY HIE A RN
-, Y,+Y,+Y. )| ° ° |
oG i) @) ) ) @
Y
C J
> Nhan xét: .. e —

% Giai hé phwong trinh tinh dwoc: @4, @3

— Can tim dong dién trong cac nhanh:

d 12:¢A'YZ 4:¢B°Y4
v
L o .
CD [°1:(E1—(0A) ].5=(E5+¢B)
) Z Z,
b @c =0

2014 - Ly tltltyét mach di¢n 1 - Nguyén Vit Son 7



Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché dé xac lap dieu hoa - Graph Kirchhoff

Il. Phwong phép thé nat ——

(Yl‘FYz +7, -1, ] (D.A _ }+j1 J I}%\ I:jv [>3 ;3 ]'i, I,
-Y, Y, +Y,+Y, ¢.B _}_ J.s @1 Y1[] Yz[] Y4|:| @
> Nhan xét: C Ys js
< Ma tran téng dan: = —
_____ _ i
J,
< Ma tran nguén dong: ] @ 7
e 1]

< S6 phwong trinh: (d-1) —

< Phwong phap thé nat
2014 - Ly tl1ltyét mach di¢n 1 - Nguyén Vit Son 8



LY THUYET MACH DIEN 1

Chwong 3: Phwong phap co’ ban tinh mach tuyén tinh &
ché dé xac lap dieu hoa - Graph Kirchhoff
|l. Phwong phap dong nhanh
Il. Phwong phéap thé nut
lll. Phwwrong phap dong vong
IV. Khai niém vé graph Kirchhoff
V. Cac dinh ly vé 1ap phwong trinh Kirchhoff
VI. Ma tran cau tric A, B

VII. Lap phwong trinh bang ma tran cau trac
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Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché dé xac lap dieu hoa - Graph Kirchhoff

BACH KHOA

lll. Phwwrong phap dong vong
» Phuwong phap dong vong la phuwong phap lap phwong trinh mach véi
» NOi dung phwong phap:
. (ngudn dong — bién dbi thanh ngudn ap twong dwong)
v Nguén ap twong dwong
voslon E, =J, 7.
«» Chon va

s Lap phwong trinh mach voi da chon,

2014 - Ly tltltyét mach di¢n 1 - Nguyén Vit Son 10



Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché do xac lap dieu hoa - Graph Kirchhoff

lll. Phwwong phap dong vong
Vi du 3.3: Lap phwong trinh mach theo phwong phap dong vong ()J

> Bién dbi ngudn dong: E, = Z,.J Loz al L Bl I ;
» Chon (n-d+1) dong dién vong: 1,y Zs Ly
A y4 y4
» Ap dung luat K2: . 2? 4? 2
b ° ° ° ° El
ZUk:ZEk <~ UZ1+UZz:E1 ' ¢ - |
vong vong Z Z E3
[ ] [ ] [ ] [ ] |_1| A 3 «— B °
[VI'ZI+IV1'Zz+[V2-ZzzE1 — E
o . ° IVl 7 ° 7 °
(Z,+Z2).In+2Z,.1r. =E, (D 2I:I Iv> 4|:| Irs 2.
E
| |

Z, In+(Z,+Z,+Z,). 12+ Z,.Ivs =E,

Z4.]V2+(Z4 +ZS).]V3 =E5

2014 — Ly thuyét mach dién 1 - Nguyén Vigt Son 1



Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché dé xac lap dieu hoa - Graph Kirchhoff

lll. Phwwrong phap dong vong

° ° Z1 A
Z+7, Z, 0 I E, I,
Z, Z,+Z,+Z, Z, ||In|=|E, (D Iv1 /g,

0 Z, Z,+Zs )| ;. i =

» Nhan xét:
< Giai hé phwong trinh tinh dwoc nghiém: Iv1, vz, Iv3

— Can tim dong dién trong cac nhanh. I, =—v2+1r3)

[, =1In L,=In+Ir I, =1v;

—1+1,+1,-J =0 L+ 1[,+1,+J=0 LAl L sl I
° . ° ° ° ° ) ° ° ° 7 e ﬁITI . L —>
I,=J+In—-1n—1r> hoac Iy=J—1Iv2—1vs+1y3 Ly 3 Ly
[.3:.}_}V2 13:J—]V2 Iv>

2014 - Ly tllltyét mach di¢n 1 - Nguyén Vit Son 12



Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché dé xac lap dieu hoa - Graph Kirchhoff

lll. Phwong phap dong vong E
: : 2 A L g :
“ E
Z1+Z2 Zz 0 Iy EI — 5
2 zezez a |[inl-E| @) (0 i
0 z Z,+Z. )| . ' Zs
4 4 50 Ivs E. E, |
A Cc
» Nhan xét:

~ 2 3 e 3 AN A - .
< Ma tran tong tré vong Z,.,: » Ma tran nguon ap vong:

v Dwong: ngudn ap cung chiéu vong
v Am: ngudn ap nguoc chiéu vong

* Dwong: lyongk VA lyong) CUNG chiéu.

" AM: Lygng k VA lyong | NUPQC chiéu.
< S6 phwong trinh: (n—d+1) —

2014 - Ly tltltyét mach di¢n 1 - Nguyén Vit Son 13



LY THUYET MACH DIEN 1

Chwong 3: Phwong phap co ban tinh mach tuyén tinh &
ché dé xac lap dieu hoa - Graph Kirchhoff
l. Phwong phap dong nhanh.
Il. Phwong phap thé nut.
lll. Phwwong phap dong vong.
IV. Khai niém vé graph Kirchhoff.
V. Cac dinh ly vé 1ap phwong trinh Kirchhoff.
VI. Ma tran cau trac A, B.

VII. Lap phwong trinh bang ma tran cau truc.

14
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Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché dé xac lap dieu hoa - Graph Kirchhoff

BACH KHOA

IV. Khai niém vé Graph Kirchhoff.
> Graph la tap (d) dinh, (n) nhanh (cung) néi gitra cac dinh do.

la graph mé ta , SW
& sur cua hé.
Vi du 3.4: !

Z1 ZZ 1
- 1 - 1
| I | | I |

Z;

Z, Z, > [! [
1 1
| I | | I |

Z e(t
=S

> Nhanh: 2

s Vat ly: Bac trweng cho mét vung nang luong.
< Hinh hoc: Cung néi giira 2 dinh, ¢6 dinh chiéu.

> Dinh: La ché chap ndi ctia 3 nhanh tré 1&n. 1

2014 - Ly tl1ltyét mach di¢n 1 - Nguyén Vit Son 15



Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché dé xac lap dieu hoa - Graph Kirchhoff

BACH KHOA

IV. Khai niém vé Graph Kirchhoff.
» Cay: Tap hop cac nhanh cua graph, ,

» Canh: Tap hop cac . M6t graph co6 thé co nhiéu cay khac nhau.

Vidu 3.5:

» Bucay: Tap cac da cho.

» Bucanh: Tap hop . M&i bu canh + canh = vong kin.

2014 - Ly tltltyét mach di¢n 1 - Nguyén Vit Son 16



LY THUYET MACH DIEN 1

Chwong 3: Phwong phap co ban tinh mach tuyén tinh & ché dé xac
lap dieu hoa - Graph Kirchhoff

l. Phwong phap dong nhanh

Il. Phwwong phap thé nut

lll. Phwwong phap dong vong

IV. Khai niém vé graph Kirchhoff

V. Cac dinh ly vé lap phwong trinh Kirchhoff
V.1. Pinh ly vé 1ap phwong trinh Kirchhoff 2
V.2. Pinh ly vé 1ap phwong trinh Kirchhoff 1

VI. Ma tran cau trac A, B

VII. Lap phwong trinh bang ma tran cau trac

2014 - Ly thuyét mach dién 1 - Nguyén Viét Son 17



Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché dé xac lap dieu hoa - Graph Kirchhoff

BACH KHOA

V.1. Dinh ly vé 1ap phwong trinh Kirchhoff 2.
> Dinhly 1:
Chirng minh:
< CA4c ap canh trén 1 cay khéng tao thanh vong kin — déc 1ap tuyén tinh
s Cac ap bu canh + ap canh = vong kin — phu thudc vao ap canh theo luat K2

<% SO phwong trinh ddc lap viét theo luat K2 1a: (n-d+1)

> Dinh ly 2:

Chirng minh:
< Mbi vong chira duy nhat mot ap bu canh, phu thudc vao cac ap canh — déc
lap tuyén tinh.
< Cac phwong trinh can bang ap trén cac vong kin tao thanh hé da va doc lap.

2014 - Ly tl1ltyét mach di¢n 1 - Nguyén Vit Son 18



Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché dé xac lap dieu hoa - Graph Kirchhoff

BACH KHOA

V.2. Pinh ly ve 1ap phwong trinh Kirchhoff 1.
> Dinh Iy 1:

Chirng minh:

+ Bu Cénh khéng chira tap cat dinh = khéng bi rang budc béi luat K1 — doc
lap tuyén tinh

<% S6 phwong trinh ddc 1ap viét theo luat K11: (d—1).

> Dinh Iy 2:

Chirng minh:

< Do mbi tap cat chira riéng mot dong nhanh.

2014 - Ly tllltyét mach di¢n 1 - Nguyén Vit Son 19



LY THUYET MACH DIEN 1

Chwong 3: Phwong phap co’ ban tinh mach tuyén tinh &
ché dé xac lap dieu hoa - Graph Kirchhoff

l. Phwong phap dong nhanh
Il. Phwwong phap thé nut
lll. Phwong phap dong vong
IV. Khai niém vé graph Kirchhoff
V. Cac dinh ly ve lap phwong trinh Kirchhoff
VI. Ma tran cau tric A, B
VI.1. Ma tran dinh - nhanh A
VI.2. Ma tran bu - nhanh B

VII. Lap phwong trinh bang ma tran cau trac

20
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Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché do xac lap dieu hoa - Graph Kirchhoff

VI. Ma tran cau trac A.

VI.1. Ma tran dinh - nhanh A.

1 néu

a. =< 0 néu

—1 néu

.

Vi du 3.5: Lap ma tran dinh - nhanh A cua graph cho badi hinh bén. I

Nhanhl 1 [ 5 [ 3 | 4 | 5| 6 1
Pinh
I A4lo0l o] 10

I 1 1 1 0|0 | O ' I
I11 0 0 -1 0 -1 1
v o |-1]|01|-1|11]0o
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Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché dé xac lap dieu hoa - Graph Kirchhoff

BACH KHOA

VI.1. Ma tran dinh - nhanh A
> Tinh chat:

o%

» Cot: Nhanh the i ndi 2 dinh nao véi nhau, va chiéu dwong ctia nhanh.

R/

< Hang: Dinh th j c6 nhitng nhanh ndo va chiéu cia mdi nhanh tai dinh do.

R/

< Mbi hang cta A la td hop tuyén tinh clia cac hang con lai — Ay .

Vi du 3.6: -0 0 1 0 -l
>4, =0 -1 0
: 0 0 -1
Nhanhl 3 | 2 | 3 | 4 | 5| 6 Y
Pinh
| 14100 1] 0| -1
H 1 1 +——6—T0—10
2 1l o |lo |10 |11 :
\ v o |10 |-1]1]0

2014 - Ly tltltyét mach di¢n 1 - Nguyén Vit Son




Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché do xac lap dieu hoa - Graph Kirchhoff

VI.1. Ma tran dinh - nhanh A.
> ng dung:

[ ] ]1
Al , =0 trongdo I, =
n/1xn
[ ] ¢1 [ ] Ul
t 4 = . =
Unh = A Q. trong 6 P ; U
Pa 1x(d-1) Us 1xn
bo di d‘inh co
the bang 0

2014 - Ly tllltyét mach di¢n 1 - Nguyén Vit Son

BACH KHOA
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VI.1. Ma tran dinh - nhanh A.
> Chay:

Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché dé xac lap dieu hoa - Graph Kirchhoff

T ma tran Ay co thé khéi phuc lai dwoc cau trac cla graph bang céach:

% Khoi phuc lai ma tran Ay,

< S6 hang cda ma tran bang s6 dinh cta graph

< SO cbt clia ma tran bang s6 nhanh cla graph.

Vidu 3.7: Cho ma tran A,; Vé lai graph.
-1 -1 -1 -1 0
Adu:
(1 1 0 0 1)
-1 -1 -1 -1 0|/

—>4, =1 1 0 0 1|/
o o0 1 1 -=1)|iI

1 2 3 4 5

2014 - Ly tllltyét mach di¢n 1 - Nguyén Vit Son

BACH KHOA
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Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& che dd xac 1ap diéu hoa - Graph Kirchhoff N

VI.2. Ma tran bu - nhanh B.
> M6t graph hoan toan xac dinh néu chi ré tap cac nhanh cé dinh chiéu & tap cac
bu canh khép kin qua mét cay & chi rd méi vong kin gdm cac nhanh nao.

1 néu &
b, =410 néu v&i bu canh j
—1 néu &

.

Vi du 3.8: Lap ma tran bu - nhanh B cua graph cho badi hinh bén.

Nhanh | | > | 3 | 4 | 5 | 6
Bu
3 14| 1 11 0] 0] o
4 1100|1010
5 o100/ 110 |
6 4011|0100 |1

2014 — Ly thuyét mach dién 1 - Nguyén Vigt Son 25



Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché dé xac lap dieu hoa - Graph Kirchhoff

BACH KHOA

VI.2. Ma tran bu - nhanh B.
> Tinh chat:
< Cot: : (quy uéc
chiéu vong la chiéu cua bu canh).

, kndbng tham gia vao vong khac.

< Hang: , trong moi vong.
, B=(B.. B,.) =(B.: | .
> U’ng dl_mg: ( canh.l bu) ( canh | ) U,
< Phwong trinh theo luat K1: B.U,, =0 trong do: Uw =
Un 1xn
s Phwong trinh quan hé giira dong dién nhanh & dong dién bu:
° ° I ]bul
L = B' . Ip trong do: I =| ... | ; Ipu=
[n [buk
2014 — Ly thuyét mach dién I - Nguyén Viét Son L Lk 26



Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché do xac lap dieu hoa - Graph Kirchhoff

BACH KHOA

VI.2. Ma tran bu - nhanh B.

» Chuy: T matran B, co thé vé lai dwoc graph da cho.

Vidu 3.9:
-1'1 0 0 O -1 0 1 0 0)3
B=|-1 0 1 0 I|={-11 01 O
-1 0 0 1 1 -1 1 0 0 1]/5
12 34 5 3
Y v e __I.77®

S6 nhanh: 5 (1, 2, 3, 4, 5).
S6 bui canh: 3 (4, 5, 6)

Sb canh: 5 -3 =2 — S6 dinh:
3
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LY THUYET MACH DIEN 1

Chwong 3: Phwong phap co’ ban tinh mach tuyén tinh &
ché dé xac lap dieu hoa - Graph Kirchhoff

l. Phwong phap dong nhanh

Il. Phwwong phap thé nut

lll. Phwwong phap dong vong

IV. Khai niém vé graph Kirchhoff

V. Cac dinh ly ve 1ap phwong trinh Kirchhoff

VI. Ma tran cau trac A, B

VII. Lap phwong trinh bang ma tran cau trac
VII.1. Luat Ohm theo nghia réng
VIl.2. Lap phwong trinh
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Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché dé xac lap dieu hoa - Graph Kirchhoff

VIL.1. Luat Ohm theo nghia réng. I Zot
> Nhanh khéng nguon: . i ? —
Un=2Z, I Z, =Y U

Inh = Ynh-Unh

X " Z
» Nhanh c6 nguon ap: L h @

. . . . . . —
Umn=Uz—Eum —> Unh:[nh.Znh_Enh Uz :n
[ ] [ ] Unh
° Un +En ° ° °
Inh:h—h —> Inh:Y,zh.(Unh+Enh) o
Znh Jnh
> Nhanh c6 nguon dong: . —@—;—
[ ] [ ] [ ] [ ] ] [ ] }nh ju— Y .l.]nh_...]nh [nglzm“ﬁlzﬁ
Ir=Imw+Jw — Iwm=I=Ju —> |, " = : R
Unh:Znh([nh+Jnh) U wi

» Nhanh c6 nguén dong - nguén ap: O S i
Umn=Uz=Ewm —>|Um :(]nh+Jnh)-Znh_Enh ]Qh Zon [ C

> Lo =Y, (Ut Ew)—J : >
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Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché do xac lap dieu hoa - Graph Kirchhoff

BACH KHOA

VIl.2. Lap phwong trinh.

Ma tran théng so.

Z Z,,\  Z,:Téng tr& nhanh k
Z,=| ... Z, .. Z,: Tong tré twong hdé nhanh k & |
\an Znn )nxn
Ei
Eum=| .. Ei: 1a gia tri ngudn ap nhanh i
En 1xn
L
Jon=| ... | Ji:lagia tri ngudn dong nhanh i
Jn

1xn
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Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché do xac lap dieu hoa - Graph Kirchhoff

BACH KHOA

Vil.2. Lap phwong trinh.

Tw phwong trinh: 4.7, =0 » Vaoséliéu: A, Z,, Ewm, Ju.

Mat khac c6: 1w =Y, (Um+Ewm)—J , , n
» Tinh cac ma tran:

Suyra: AY, Uu+AY, Em—A.Jw =0 Y, =inv(Z,) Y =AY A
n n nut ‘““nht
— A.Ynh.Al.(Dm” = A(Jnh_Y;hE”h) ,},m, = A(:]nh—Yhénh)
'Dét Ynut = AYnhAt gonut = Jnut\ Ynut

J nut :A(Jnh_)/nhEnh) e .
. . . 5 > Két qua:

. nut
Ma St = Kmt‘gonut - Pt = Y ’

nut

U”h = At : ¢nut

]nh = quh(Unh+Enh)_Jnh
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Chwong 3: Phwong phap co ban tinh mach tuyén tinh
& ché do xac lap dieu hoa - Graph Kirchhoff

BACH KHOA

VIl.2. Lap phwong trinh.

Tt phuong trinh: B.Uw =0 > Vao sé ligu: B, 7., Em, Ju.

Mét khéC C(’) Unh :(]nh+Jnh).Znh — Eun , , A
» Tinh cac ma tran:

Suyra: BZ, . Im+B.Z,.Juw—B.Em=0 Z _=BZ B
vong n
—> B.Znh.Bt.[bu = B(Enh_Znh']”h) évong = B(énh_znh:]nh)
Dét: Zvong = B'Znh .Bt- ]bu - Evong\Z

vong

Evong - B.(Enh_Znh.Jnh)

. > Két qua:
. i ° * ° Evon ° °
Vay ta céd: Z,,,-Ion = Evng — Ini=—"— L =B' I
vong

~ , ° ° (.]n :Z .}n +'..]n _én
Nhw vay tinh dwoc: 1., = B'. I n =Ly (Lt T ) = Eni

U = Znh-(lnh+Jnh) — Eun
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