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MO men cua luc quay quanh truc theo
phudong phap hinh hoc
Mo men luc doi véi truc: [a dai ludgng dac trung cho kha
nang cua luc gay quay quanh truc.

Trudng hdp 1: luc F chéo vuong goc

Al v@i truc A nhu hinh vé. M6 men
& cua luc F doi vai truc A ki hiéu Ma,
% dudc xac dinh theo cong thirc:
~Ma
N F 13 tri s8 luc

d la canh tay don (do dai doan
vuong goc chung gilra truc A va
gia cua luc)
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MO men cua luc quay quanh truc theo
phudong phap hinh hoc
Mo men luc doi véi truc: [a dai ludgng dac trung cho kha
nang cua luc gay quay quanh truc.

A A Mﬂ — iF.d
% Diu dudc xac dinh theo qui tac ban
t;,,..-Mg tay phai nhu sau:

Gid ban tay phai sao cho ngon tay cai
choai ngang huong theo truc A, béon
ngon tay tro vong quanh truc A.
Quan sat chiéu quay cua luc F
quanh truc A : néu quay cung
chiéu vdi bon ngon tay tro thi
lay dau + , con néu quay nguodc
chiéu vdi bon ngon tay tro thi
lay dau -

Hinh vé co gia tri mé6 men duong: M, = +F.d <>
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MO men cua luc quay quanh truc theo
phudong phap hinh hoc

Al D&u  con dudc xac dinh theo qui tac
& KHAC nhu sau:
" My P&t mét nhin t NGON vé GOC cua

truc A: néu thay luc F quay ngudc
kim dong hoé quanh truc thi Iay
diau + , con néu quay cung
chiéu kim dong hé quanh truc
thi 13y dau -

DOI vd/ hinh vé, ta dit mét nhin tir TREN (ngon) hudng
XUONG (géc) ta thdy luc F quay ngugc chiéu kim d@dng
hoé quanh truc, nén: M, = +F.d
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MO men cua luc quay quanh truc theo
phudong phap hinh hoc
Mo men luc doi véi truc: [a dai ludgng dac trung cho kha
nang cua luc gay quay quanh truc.

A Trudng hdp 2: luc F song song Vdi
A truc A nhu hinh vé. RO rang, trong
tru’dng hdp nay luc F khong thé
gay quay quanh A, nén:
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MO men cua luc quay quanh truc theo
phudong phap hinh hoc
Mo men luc doi véi truc: [a dai ludgng dac trung cho kha
nang cua luc gay quay quanh truc.

A Trudng hop 3: luc F co6 gia giao
4 (cat) vdi truc A nhu hinh v&. R3
rang, trong trudng hgp nay luc F
ciing khéng thé gay quay quanh
A, nén:

M, = 0
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MO men cua luc quay quanh truc theo
phudong phap hinh hoc
Mo men luc doi véi truc: [a dai ludgng dac trung cho kha
nang cua luc gay quay quanh truc.

A Trudng hdp 4: luc F chéo khéng

vuong goc vdi truc A nhu hinh vé.

%: Ti€n hanh chia luc F ra hai thanh

v phan: F; vudng goc vdi truc A, F,

- song song Vvdi truc A. M6 men cua

thanh phan song song F, déi vdi
truc A bang khong. Suy ra:

Mﬂ = F]_.-Ifi
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Vi du ap dung

Vi du 27: Xic dinh mé men téng hop cua céc luc dbéi vdi
cac truc x, y, z. Biét cac luc co gia dat theo cac canh cua
khoi go nhu hinh vé
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Vi du ap dung

] Xét quan hé vi tri v@i truc x, ta thay
luc F, chéo vudng goc, F, chéo
vudng goc, F; song song. Suy ra
md men tong hdp quay quanh truc
x dugc tinh bang tdng dai s6 md
men cua tung luc quay quanh truc
X:

M, = (60lb)(21ft) + (301b)(21ft) + 0 =2201b-1ft

Ly luan tucng tu:
M, = 0 — (501b)(3 ft) — (40 1b)(2 ft) = —2301b- fi

M.=0+0—(40Ib)(21t) = —801Ib-11
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Vi du ap dung

Vi du 28: Cho biét m6é men can thiét thao bu I6ng tai A la
80 Ib.in . Xac dinh dé Ion cua luc P dat vubng goc vdi can
tuyp nhu hinh vé
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Vi du ap dung

So dd dat luc cé thé biéu dién nhu hinh vé

M= P.d

80 = P(0.75 + 10 sin 60°)

80
P_

= ——=8501b
9.41
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Vi du ap dung

Vi du 29: Nguoi ta dung
chan dap vao can tuyp
chir thdp dé vin chit
dai 6c lap banh xe.
Cho biét luc dap chan
F co tri s6 100 N nam
trong mat phdng thang
dung, coé phuong hop
vdi phuong ngang moét
goc 60° .
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Vi du ap dung

M6 hinh c6 thé dugc vé lai dudi dang sc d6 nhu sau (chia luc
F ra hai thanh phan):

-~
-~

60° - F.sin60

250 mm

M, = -F.sin60.0,25 + F.cos60.0 = -100.sin60.0,25
= -21,7 N.m
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Cac bai tap tuong tu

Bai tap 33: Cho biét P = 16 Ib dat Ién can tuyp. Xac dinh
mo men cua luc da cho doi vdi truc quay tuyp nhu hinh vé

Pap s6: M = 151 Ib.in
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Cac bai tap tuong tu

Bai tap 34: Nguoi ta dung
chan dap vao can tuyp
chir thép dé van chéat
dai 6c lap banh xe. Cho
biét mé men can thiét
van chat dai 6c co tri s6
la 30 N.m . H&y xac
dinh tri s6 luc dap chan
F, biét Iluc nay nam
trong mat phang thang
dung, cé phuong hop
vdi phuong ngang mot
goc 60° .

Pap s6: F =139 1b
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MO men cua luc

Xac dinh mo men luc doi vai truc theo phucng phap tri
s0 luc nhan canh tay don goi la phudng phap hinh
hoc: dugc ap dung khi viéc xac dinh canh tay don d
dé dang

Xac dinh mo men luc doi vai truc theo phuong phap
tinh theo toa do Pé cac goi la phudng phap giai
tich: dudc ap dung khi viéc xac dinh canh tay don d
gap kho khan
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ALWAYS

MO men cua luc quay quanh truc theo
phudong phap giai tich
Cho truc A va luc F c6 quan hé vi A Z
tri bdt ky (cé thé chéo, song
song, cat) gan trong mot hé toa
do Dé cac khong gian: ’

Chap nhan cong thurc: Chii y thir tu
hang. Pung
viéet nham nhé

Upx Upy Uaz i Ua
My=|T% 1
F, FE, F
Trong do: o - Bk
u, la véc tg don vi (song song i
va ¢4 dd I8n bang 1) cua X
truc A

VGi up = Up,.ii + Upy.J + Up,.K

R. C. Hibbeler and Kai Beng Yap
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MO men cua luc quay quanh truc theo
phudng phap giai tich

Upx Upy Uaz § =
My=|" Ty Ty Cha y thr tu
hang. bung viét
F,. E K g ? _____
Trong do:

r la véc té xac dinh vi tri dat
luc F so v3i truc A, cé GOC
la diém bat ky trén truc, Us /
c6 NGON la diém_ béat ky
trén gia cua luc.

VGir=r.i+r.j+r,.k — — —»

F la luc tac dung
VGi F = F,.i + F,.j + F,.k
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MO men cua luc quay quanh truc theo
phudng phap giai tich

Upy Upy Upz
e T, N
E, Fy E,

Khai trién dinh th{c cdp 3 nhu sau:

Nhé s6 hang

Mﬂ —
th&r 2 la dau

M r}' Iz Ny 1%
— Up+- — Upq,- )
A Ax F}-’ pz Ay

My = upy. (ryF, — 13F,) = upy. (e F, — 13F) + up,. (e, — 13 F)

Tinh toan ta sé& dudc tri s6 M, c6 thé duong hodc am.
Phuong phap giai tich khong can su dung qui tac
ban tay phai, nhung phai xac dinh dung chiéu cua truc .
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Vi du ap dung

Vi du 30: Xac dinh mé men
do luc F gquay qguanh truc
AB (hudng truc tu A dén B) / —_
nhu hinh vé theo hai 0.6 m//
phuong phép gidi tich va / S
hinh hoc. So sanh. . r y
C
Phuong phap giai tich: 0.4 m
F=300N /
A(0;0;0), B(0,4 m;0,2 m;0) 5
Fra=(0,4i + 0,2 + OK) m o 92
X (a)

(1ay toa d6 B tru cho toa do A)

Véc to don vi cua truc AB:

g V(04m)? + (0.2 m)
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Vi du ap dung

Véc to xac dinh vi tri dat luc F so
v@i truc AB c6 gbc la diém béat
ky trén truc AB, ta chon diém A
va cé ngon la diém bat ky trén
gia cua lyc F, ta chon diém C
hodc diém D. O day ta chon

diém D tinh toan sé don giadn . A y
hon (topa do D c6 nhiéu s6 APy
khong): o
Fi I'n ;I]H
D(0,6 m;0;0) |
B
r.p=(0,6i + 0j + Ok) m /D
Luc F viét dudi dang toa dd Pé cac (b)

F =(0i + 0j - 300k) N

(Do F song song va ngudc chiéu
truc z
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Vi du ap dung

0.8944 0.4472 0
Mg = | 06 0 0
0 0 —300

= (0.8944[0(—300) — 0(0)] — 0.4472[0.6(—300) — 0(0)]
+ 0[0.6(0) — 0(0)]
= 80.50N*m
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Vi du ap dung
Phucong phap hinh hoc:

Theo hinh hoc khong gian, CE
chinh la canh tay don cua luc F
so V@i truc AB. Xét tam giac

vudng dong dang ABG va ACE, 0,3m
ta co: Y
CE CA d 06
BG BA 02 0224042 o/ 0Am
d =0,268 m
M,s =(300 N).(0,268 m)=
= 80,5 N.m

Phuong phap hinh hoc tinh todn ngan hon nhung kho
tudng tuong khong gian va chiéu quay. Phuong phap
gidi tich tuy dai hon nhung cé thé tinh theo trinh tu

cac budc. <]
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Vi du ap dung

Vi du 31: Cho luc F = 300 N
tdc dung 1én diém C cua hé s
6ng néi OABC. HEy xéc y
dinh mé men cua luc F dbéi g/

vdi truc OA (hudng truc tu “T
O dén A) nhu hinh vé

O day ta dung phuong
phap giai tich: Trudc hét
xac dinh toa d6 cac diém

0(0;0;0), A(0,3m;0,4 m;0)
C(0,1 m;0,4 m;0,3 m)
D(0,5 m;0;0,5 m)
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Vi du ap dung

Véc to don vi cla truc OA
Toa {031 + 04} m
Foa V(03 m)? + (0.4 m)?

(&}

= 0.6i + 0.8

Upny —

Véc to biéu dién vi tri dat luc
so v@i truc OA
Fop — {ﬂﬁi — [}Sk} m

Bi€u dién luc F theo cac thanh
phan toa do Bé cac

F = F(rf_ﬂ)
Fep
{04i — 04j + 0.2k} m

= (300N) | - = = = = {2000 — 2005 + 100k} N
\/{[}.4 m): + (—0.4 m)- + (0.2 m)”
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Vi du ap dung

MO men cua luc F quay quanh truc OA:

0.6 0.8 0

Mﬂ‘q = |0.5 0 0.5
200 —-200 100

— 0.6[0(100) — (0.5)(—200)] — 0.8[0.5(100) — (0.5)(200)] + 0

= 100 N-m

Nhan xét: Cé thé chon cac véc td rq; Fop » Foc s Fap 1 Fac lam
cac céc to bi€u dién vi tri dat luc so vai truc OA. Tuy nhién,

chi c6 rgp co tinh todn dé nhét.

© Pearson Education South Asia Pte Ltd P EA RSO N
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Vi du 32: Xac dinh
moé men cua luc F
quay quanh cac
truc x, y, z nhu
hinh vé theo hai
phuong phap hinh
hoc va giai tich.

(S

m
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Vi du ap dung

é 400.(3/5)=240 N Phucng phap hinh hoc:

F=500N Chia Iluc F ra ba thanh phan

theo phuong x, y, z co tri
500.(4/5)=400 N s6 nhu hinh vé. Sau do
tinh tdng dai s6 md men
cac thanh phan doi vOi
5 truc x, y, z (chd y cac
| thanh phan luc song song
vGi truc c6 mo6 men bang

3m 400.(4/5)=320 N

. khong):
= (300 N).(2 m) - (320 N).(3 m)
= -360 N.m
= (300 N).(2 m) - (240 N).(3 m)
= -120 N.m
= (240 N).(2 m) - (320 N).(2 m)
= -160 N.m
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Vi du ap dung

é: 400.(3/5)=240 N Phucng phap giai tich:
- 500.(3/5)=300 N

F=500N Véc to ddn vi cua truc x la i
co toa dob

500.(4/5)=400N j =(1:0:0)=1i+0j+0k
<™ 400.(4/5)=320 N

Véc td don vi cua truc y la j
P cé toa do j =(0;1;0)

Véc tag don vi cua truc z la k

R co toa do k =(0;0;1)

Véc te biéu dién vi tri dit
luc doi vai truc x, vy, z

rop = -2i + 2j + 3k =(-2;2;3) m
Véc to luc F cd thé biéu dién: F = (-240i + 320j + 300k) N
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Vi du ap dung
M6 men cua luc F d6i vdi truc x, y, z dudc xac dinh:

1 0 0
—2 2 3
—240 320 300

0 1 0
M,=| -2 2 3
—240 320 300

0 0 1
—2 2 3
—240 320 300

—360N.m

M,

—120 N.m

—160 N.m

S
[
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Cac bai tap tuong tu

Bai tap 35: Day xich AB
tac dung luc F = 20 Ib
Ién canh cua tai B. Hay
xac dinh mé men cua
luc F quay quanh truc x
di qua hai ban Ié

Dap sb6: M, = 44,4 |b.ft
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Cac bai tap tuong tu

Bai tap 36: Xac dinh mo 2
men téng hop cla ba
luc da cho nhu hinh vé
doi vadi truc AB (hudng Fi = 60N
truc tu A dén B)

Pap s6: Mg = 72 N.m
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Cac bai tap tuong tu

Bai tap 37: Xac dinh mo :
men cua luc F = 200 N
da cho nhu hinh vé doi
vai truc x theo hai
phuong phap hinh
hoc va giai tich. Biét
rdang luc F hop vdi truc
X, y, zZ cac goc tuong
tung 1200, 60°, 45°,

bap s6: M, = 17,4 N.m
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MO men cua ngau luc

Ngau luc la gi??? Ngau luc 13 cap luc song song, ngudc
chiéu va cung tri so.

Ngau luc cé tac dung: gay quay F
B I E—
Tri s6 cua ngau luc dugc do bang md D d
men ngau luc M = F.d
| -
F la d0 I&n cua mot luc —F

d la canh tay don (khoang cach gilra hai
gia cua luc)

Dau + Ung vdi hai luc quay ngudc chiéu
kim dong ho.

Dau - Ung vdi hai luc quay cung chiéu kim
dong ho

Mo men trén hinh vé tuong ung vdi dau +
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MO men cua ngau luc

Néu co nhiéu ngau luc trong cung mat phang thi mo
men tong hop ngau luc, ki hiéu Mg , dugc tinh bang tong
dai s6 m6 men tirng ngau luc.

Né&u ngau luc cé canh tay don d tinh khé khan thi nén
chia luc ra hai thanh phan ma cd thé tinh canh tay don.
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Vi du 33: Xac dinh F, =2001b
mé men téng hop

F; = 300 1b

cla céc ngau luc —_ a = 4t
da cho nhu hinh ’ — ——

ve.

Ll I - . Fl
F, =450 1b

Fy, =2001b F;=3001b
C+Mp=3IM;, My = —Fid, + Fod» — Fd;
= —(200 1b)(4 ft) + (450 Ib)(3 ft) — (300 1b)(5 ft)
= —9501b-ft = 9501b-ft
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Vi du ap dung

Vi du 34: Xac dinh mé men
cua ngau luc tac dung Ilén
banh rang nhu hinh ve.

F=600N

Chia moi luc ra hai thanh phan K
ngang va doc nhu hinh ve. 2
600 sin 30° N
F=600N 30°\
o F=600N
A 600 cos 30PN
0.2 m C+M=3IM
M = (600 cos 30° N)0.2 m) — (600 sin 30° N)0.2 m)
600 cos 30° N
=439N-m"
30°
F=600N 600sin30°N -
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Vi du ap dung

Vi du 35: M6 men xoén
co tri s6 4 N.m duoc
dat vao can tudc no vit e
dung dé vat chat con = A \
vit. Hay tinh luc do tay J/ﬁ: e
nguoi can dat vao can AP
va luc do dau tubc no ol
vit sinh ra dat vao ranh
vit.

Hai ngau luc trén hinh vé& cd cung tri s6 m6é men 4 N.m . Suy ra:
F.(30 mm) = P.(5 mm) =4 N.m = 4000 N.mm
F=4000/30 = 133 N; P=4000/5 = 800 N

Nhan xeét: Luc ¢ dau vit tang 1én 6 lan so vdi luc dat vao can

tuoc no vit -

ALWAYS LEARNING Mechanics for Engineers: Statics, 13th SI Edition
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Cac bai tap tuong tu

Bai tap 38: Xac dinh tri sb 100 N 400 N
va chiéu quay mé men A
téng hop cia cdc ngau
luc tac dung lén dam

. Caunc ; 'y
nhu hinh ve. So sanh E il
két qua vdi mé men |- LLo2m

o] 3 T 200 N
tbng hop céc luc néi ‘
trén quay quanh tam A. 3m —2m
Néu nhan xét. Y

- 300N 00N

Dap s6: Mg = 740 N.m, ) ; (Mg)a= 740 N.m, )
K&t qua tinh giong nhau

ALWAYS LEARNING
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Cac bai tap tuong tu

Bai tap 39: M6t chédn dé PN
co lap banh xe ldn chju |
tac dung cua hai ngau
luc nhu hinh vé. Ha&y
xac dinh luc F tu bac
dan tac dung Ién truc
chan dé sao cho mob
men téng hop tac dung
Ién chdn dé bang khéng -

I

40 mm

100 mm

-50 mm-]

500N

Pap s6: F = 625 N
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Cac bai tap tuong tu

Bai tap 40: Xac dinh tri s6
va chiéu quay mé men
ngau luc tac dung Ién
dam nhu hinh vé

Pap s6: M = 20 kN.m Q
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M6 men cua ngau luc trong khong gian

Phan biét hé ngau luc phiang va hé ngau luc khong
gian:

Néu cé nhiéu ngiu luc trong ciing mat phang hoac
trong cdc mat phang song song thi ta cd hé ngau
luc phang, tdng hdp md men bdng tdng dai s6 cdc md
men thanh phan (chi quan tam gia tri dudgng, am).

Néu cé nhiéu ngau luc trong cac mat phang khong
song song thi ta co hé ngau lu'c khongglan tong hap
MmO _men bang tdng véc td cac mé men thanh phén
(quan tam dod I8n va hudng cua truc).

Nhan xét:

Ngau luc phang cé cac truc quay song song hodc trung
nhau.

Ngau luc khdéng gian cé cac truc quay khdng song song
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M6 men cua ngau luc trong khong gian

Phan biét hé ngiu luc phang va hé ngau luc khong

gian:
100 N
N
d
100 N
i
l i 600 N
200 N 200 N

Ngiu luc phang Ngau luc khong gian
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M6 men cua ngau luc trong khong gian

Muén téng hop ngau luc trong khéng gian ta phai
biét Véc td mo men ngau luc:

Véc td md men ngau luc M cé:

- phudng vudng goc vdi mat
phang chilra ngau luc

- Chiéu xac dinh theo qui tac
ban tay phai

~ Tris6 M = F.d

d la d6 dai doan thang vudng goc

y vGi gia cua hai luc.
»

- Qui tac ban tay phai: Gid ban tay phai sao cho
bon ngon tay tro chi chiéu quay cua ngau luc,
ngon tay cai choai ngang chi chiéu vec td mo
men ngau luc M -
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M6 men cua ngau luc trong khong gian

Véc td m6é men ngau luc:

o Véc td m6é men ngau luc M dudgc
tinh theo cong thlc giai tich:

i i k
M=rXF=|r r r
F, F, F.
Co the Trong d0o:
chon dugc . .
nhiéu r F - Fxl + FyJ + sz
Yy
> r=ri+rj+rk

O day rla véc td c6 NGON la diém bat ky trén gia
cua luc F, co6 GOC la diem bat ky tréen gia cua
» X luc con lai.
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Vi du ap dung

Vi du 36: Xac dinh vec to

moé men ngau luc da

cho nhu hinh vé dudi

dang toa db6 Dé cac.

Tinh dbé I6n mé men.

Fp = (3)450N)j — (2)(450 N)k
= {360j — 270k | N

i k
() 360 =270
= [108j + 144k} N-m

M = /1082 + 1442 = 180 N.m
Hoac tinh theo cong thic:
M=F.d= (450 N).(0,4 m)=180 N.m
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Vi du ap dung

Vi du 37: Xac dinh do lon ,
cua véc td md_ men e
tobng hop cac ngau luc

B
d“aV ChO ner hl‘nh Vé. 250 mm
Cho biét d = AB = 400 g«
mm S _ {=35k| N

Goi ngau lyc th( nhdt 1a {50i;- o= IS0} N
50i} N ; ngau luc thd hai
{35k;-35k} N

A(0,35 m;0;0); B(0,35 m;-0,4.cos30 m;0,4.sin30 m)
r.s =(0;-0,4.cos30 m;0,4.sin30 m)=(0,-0,346 m;0,2 m)
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Vi du ap dung

Véc td md men cla hai ngau luc . :
dugc xac dinh: A
i j v 250 mm .
M;={0 —0346 02 .
=50 0 0 P [=35k] N
={10j — 17,3k} N.m ,
i k y
M, =10 -0346 02|={-1211i}N.m o 150i| N
0 0 35

M, =M, +M,={-12,11i + 10j — 17,3k} N.m
D6 18n va géc chi hudng véc td md men tdng hop dudc tinh:

Mg =+/(—12,11)2 + (10)2 + (—=17,3)2 = 73,7 N.m
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M6 men cua ngau luc trong khong gian

Véc td m6é men ngau luc:

N€u ngau luc bi€t trudc tri s6 m6é men va biét trudc hudng truc
quay thi véc td mé men ngau luc dudc xac dinh theo cong
thirc:

M=Mcosai+Mcosfj+Mcosyk z,

Trong do a, B, y la goc hop gilra véc
td Mvacactrucx, vy, z
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Vidu a n
du ap dung En kinh tay van
) |

Vi du 38: Cho hai ngau luc a 175 mm
tac dung lén hai tay van
nhu hinh vé. Hay xac dinh
dé Ion va goc chi hudng
cta mbé men téng hop

Do 16n ctia mé men hai ngau
luc dudc xac dinh:

M,=(35 N).(0,35 m)=
=12,25 N.m

M,=(25 N).(0,35 m)
=8,75 N.m

Dung qui tdc ban tay phai
xac dinh chiéu veéc tc M,
va véc td M, nhu h vé
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Vi du ap dung
Véc td M, va M, dudc viét dudi dang toa do Dé cac
M,= (-12,25 i) N.m
M,=(8,75.c0s1201 +8,75.cos150 j) N.m
=(-4.375i-7,572j) N.m

O day vec td M, hdp Vvéi truc x, y, z cac géc 1200, 150°, 90°
(nhd tinh tién véc td M, dén sao cho goéc cua truc x, y, z va
goc cua vec to M, trung nhau thi mdi do dugc cac goc noi
trén)

M6 men tong hop:
M=M,+M,=-12,25i - 4.375i - 7,5777j |,

1
— (-16,625i -7,5777j) N.m
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Vi du ap dung
M6 men tong hop:
M=M,+M,=-12,25i - 4.375i - 7,5777j
-~ (-16,625i -7,5777§) N.m

D6 I6n md men tong hop:
IM] = V(=16.625)2 + (=7.5777)% = 182705 = 183N -m

Goc chi hudng véc td md men téng hop:

~16.625
= cos™! = 155°
@ s (15.2?[}5)

B = cua_'(_?jﬁ?) = 115°

18.2705

0
—_ ? '_I — 0
L (15.2?{}5) W0
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Cac bai tap tuong tu

Bai tap 41: Xac dinh vec to
moO men ngau luc tac dung
Ién tay cam mo Iét rang
nhu hinh vé. Biét tri s6 cua
moi luc la 25 N.

8}

150 mm

400 mm

Dap s6: M = {-5i + 875j} N-m
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Cac bai tap tuong tu

Bai tap 42: Xac dinh khoang
cach d giiia hai diém A va
B sao cho m6 men tbng
hop cua hai ngau luc cé db
Ion M, = 20 N.m .

Pap s6: d = 342 mm
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