DU AN TACH PE HSG TOAN 7

Nguoi lam: Ngyyén Thi Nguyén )
Zalo: : Nguyen Thi Nguyén - s0 dt zalo: 0328167179
Email: nguyenkiendungchi@gmail.com

CP10: CHUNG MINH BDT VA TiM GTLN,GTNN

Dang 1. Tim gia tri 16n nhét,gia tri nho nhat

A. Tric nghiém (néu cé)

B. Ty luan

Caul: (HSG 7 huyén Bio Thiing 2022 - 2023)

A=-16- x-18]-

a) Cho biéu thirc =1 gy %0 g 4 dat gi4 tri 16n nhat. Tim gi4 tri

16n nhét do.

b) Cho a,b,c 1a 46 dai ba canh ctia mot tam giac. Chimng minh rang:

a4 b ey

b+c-a a+c-b a+b-c

Loi giai

2) Ta cb: A=-16-Bx- 18- [y- 1]
Bx- 18| 20

vi =110 = - [3x-18]- |y - 11] <0

A=-16- Bx- 18- [y- 11| =- 16

Gia tri 16n nhét cua 4 1a - 16 khi va chi khi

, 18
_ |3-""8|:”Q x=l8e |3
=’"|3.‘£'-|8|-|_].’-|||:D |_]."|||:D .}::11 y =11
18
x=—
3
r =11

Vay gi4 tri 16n nhat cia 4 1a - 16 khi va chi khi Y
Cau2: (HSG 7 huyén Lam Thao 2022 - 2023)
|- 2022)- [x- 2023|+ ¢ - 2024]+2022

|.r— EUEE|+|r— 3'333|+|.r— EDE4|

Tim gia tri 16n nhét ctia biéu thirc
Loi giai
_|.r— EDEE|+|.r— EDE3|+|x— 2024|+2D22— E|x— EDE3|
|.r— EDEE|+|_~:— 2023|+|_~:— EDE4|
N 2022 - 2|.r— 2&23|
|.r— EDEZ|+|_r— 2&33|+|x— EDE4|

|x- 2023 =0 = 2022 - 2|x- 2023| 2022

P

P =l
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|- 2022|+ [~ 2023+ | - 2024] =[x - 2022[+[2024 - x| +|x - 2023

>|x- 2022 +2024- x|+|x~ 2023 =2+[x- 2023 =2

1 1

= =
|x= 2022|+|x - 2023|+|x- 2024 " 2
2022- 2|x- 2023| 2022
= =
|x- 2022|+|x- 2023|+|x- 2024| ~ 2
o 2022 - 2|x - 2023 «+2022 _ 005
|x- 2022|#[x- 2023 +[x- 2024 T 2 T
(x- 2023 =0
= x =2023

‘ = MMM -
Cau 3: (HSG 7 huyén Tam Néong 2022 - 2023)

Cho 3 s6 thuc ¥ Y>% thoa man™ TV ¥ =06109 va O=z=y+4=x+19

nhit cia P =x-2,

. Tim gié tri nho

(HSG 7 huyén, Tam Nong 2022 - 2023)
Loi giai
Ta c6 O=z=yp+4=x+19 nén Z <x+19 43 ¥ <x+15
Suyra X*tV+Z sx+x+15+x+19
= 6019 <3x+34 = 3x 25985 = x =1995
Do d6 P =x-2 =1995- 2 =1993
Déu " =" xdy rakhi ¥ =1995 ¥ =1995+15=2010 - —1995+19 =2014
Vay gi4 tri nho nhét cia P =x- 213 1993 i x =1995 ¥ =2010 - =2014
Cau4: (HSG 7 huyén Thanh Thuay 2022 - 2023)
_ |- 2020]+ |x- 2021|+ 2022
- 2020]+|x - 2021/ +2023

Tim gia tri nho nhét ctia biéu thirc:
Loi giai
|- 2020+ |x- 2021|+2022 _ |x- 2020]+ |x- 2021|+2023- 1
|- 2020[+]x- 2021[+2023 "~ |x- 2020[+|x- 2021+2023

Ta co
|

- [+ 2020[+[x - 2021]+2023

1
|x - 3[}3[}| +|x - 202 l| +2023

Khi d6 4 nhé nhét khi 16n nhat

= |x= 2020+ |x- 2021|+2023 :
nho nhat

Ta co:
|x = 2020[+ |x - 2021|+ 2023 =[x - 2020[+|2021 - x|+ 2023 =|x- 2020 +2021 - x[+2023 =2024

Al w2 {-T_ 3[}3(}}{‘{_ EDE I.} ED - EDED =X EEDEI
Dau “ = xay ra
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| 2023
2024 2024

MinA =1- = 2020 =x =2021
Viy

Cau5: (HSG 7 trwomg Nguyét An- TP Vinh 2022 - 2023)
x+2y 2023

4y 2022

X, \ r A A 5 ~ N .y . 5 4 N
Cho 7 1a céc sé nguyén duong thoa man: . Tim gié tri nho nhat cta X

Loi gidi
Ta co:
+2y 202 : :
2 AW Y g Lo Y o L o0my =aeps x =202y
x+y 2022 x4y 2022 x4y 2022

A M v =207 T
Vi ¥ 1a sé nguyén dwong nén 2021y 22021 = x 22021

DAu “=" xay ra khi va chi khi 7 =1.

Vay gi4 tri nho nhit cia X bang 2021, dat tai
Cau 6: (HSG 7 huyén Vii Thuw 2022 - 2023)

D=2 +1) +4 +3|4y: - I|+5

Loi giai
(x+1) 20¥x= (2x+1) +4 =4¥r = J(zx+|f +4 =4 =2V

|4f - || =0 Yy= 3|4y* - || =0y

= JQx+1) +4 +|4y3 - ||+5 =>240+5=TVx,y

= Dz=7=D_ =7

=1

Tim gia tri nho nhét cta biéu thirc:

Dau “=" xay ra khi

D =7 ‘ x :?__ )

Véy min tal

Cau7: (HSG 7 thi xa Binh Long 2022 - 2023)

e e g A =2 20 2= 2023
Tim gia tri nhé nhat cua biéu thirc: vol * 1a sO nguyén.
Loi gidi

A =[2x - 2|+ |2x- 2023| =[2- 2x|+|2x- 2023| =[2- 2x +2x~- 2023| =2021

Ta co:
2023
o (2- 2¢) (2x- 2023)20= 1 =x =
Dau =" xay ra khi va chi khi 2
2023
) l=x =
Viy gia tri nho nhat cua 4 =2021 khj 2

Cau8: (HSG 7 Khao sat mili nhon 2022 - 2023)

Tim gi4 tri nho nhét cta biéu thirc 4 =|.r— EI:}EI|+|'¥_ EDEE|+|_':— 2023|

Loi giai
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A =[x - 2021|+|x - 2022| +|x - 2023
=[x~ 2021|+|2023 - x|+|x- 2022
Az|x- 202142023 x|+ [x- 2022
Az2+[x- 2022/ 22
(x- 202120
A=2e {x-2023 20 © x =2022
x-2022 =0

Vay GTNN caa 4 =2 kni ¥ =2922

Cau9: (HSG 7 huyén Krong Ana 2022 - 2023)

L , » A =|e- 2|+[2x- 3|+[3x- 4
Tim gia tri nhé nhat cua bicu thic
Loi giai

Ap dung bat dang thuc |ﬂ| * |b| ::|ﬂ * h| , ddu “=" xay ra khi va chi khi @¢ =0 ta co:
|.r— E|+|3.r— 4| :|.r— 2|+|4— 3.r| 3:|r— 2+4- 3.r|

= |.r— 2|+|3.r— 4| :|.r— E|+|4— 3.r| 3_=|2 - 3r|

, (r-2).(4-3x) 20 = — =x =2
Déu “=" xéy ra khi va chi khi ()
A =|x- 2|+|2x - 3 +[3x- 4| 2[2x- 3|+[2- 2x|=[2x- 3+2- 2x|= A =]

W | 4

Suy ra: (2).
, (2x-3).02- 2x)20 1 <x <>
Déu “=" xay ra khi va chi khi 203
) Azle 1 =x 51
Két hop (1), (2), (3) ta dugc: 2
3
) . l=x =—
Vay gia tri nho nhat ctia 4 bang | khi va chi khi 2
Cau 10: (HSG 7 huyén Bat Xat 2022 - 2023)
4
Tim GTLN cia biéu thire sau : D= 2%~ 3) 5
Loi giai
__ 4
o 2 o 2 -
Taco @3 +5 pominkh BT guroTaN
 (2x-3Y 20= (2x-3) +5=5
Ma
(2x-3)Y +5 . 2x-3=0= 3.r=3=‘:_r:1
B ~ dat gi4 tri nho nhat 1a S khi 2
4 3
4 N ~ X =
Vay D dat gia tri 16n nhat la bang 5 khi =~ 2

Cau 11: (HSG 7 TP Ninh Binh 2022 - 2023)
. . —|x- 2022 - 202
Tim gié tri nho nhat cta biéu thuc: b |I “D““| +|.r “D“3|
Loi giai
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D =[x~ 2022|+|x- 2023|

= D =[x~ 2022|+]2023- x| =|x- 2022 +2023- x|
= D=l

Dau bang xay ra khi va chi khi
Vay GTNN cua D bang | khi 2022 =x =2023

Cau 12: (HSG 7 huyén Séc Son 2022 - 2023)
Tn-38

Tim s6 nguyén duwong 7 dé biéu thic 2n=3 ¢6 gia tri 16n nhat.
Loi giai

7 5
1(3;?— ?p_‘.l+2

(.T' 2&22)(2&23- .T)ED = M2 =y =2023

Tn- 8 7 5
= == e —
: 2n-3 2n-3 2 2(2n-3)
Ta co:
5
P 16n nhét " 20-3) 3) Jonnhdt = 2277 3) 13 46 duong nho nhit,
Mit khac, 7 1a s6 nguyén duong nén 27+ 3 13 s6 nguyén duong nho nhat va bang ! khi
n=2
P :1+E =bH
2 2 khi 7 =2

Suy ra gié tri 16n nhat cta
Cau 13: (HSG 7 huyén Thanh Son 2022 - 2023)
C2(x- 1Y 4 2x+ - 1) +19
C (x- 1P +2(2x+ - 1) +4

Tinh gia tri 16n nhét cua biéu thirc
Loi giai
C2(x- 1F +4(2x+y- 1) +19 _3[{.‘(— 1) +2(2x+y-1F +4| +11
o (x=DP+2(2x+y- 1P 44 (x= 1P 42(2x+y- 1) +4
11
(x- 17 +2(2x+y- 1Y +4

:24—

vi G- 1Y 20:2Q2x+y-1) 20= (x- 1) +2Qx+yp-1) +4 24
11 1

= =
(x-17 +20x+yp-1Yy +4 4

11 |9
= 2+
(x- 1Y +2Qx+y- 1) +4 4
19
= 4=<—
4
(x-1=0 (x =1
— —

2x+y-1=0 y=-1
Dau bang xay ra

A L (x1y) =(1:-
Vay Max
Cau 14: (HSG 7 huyén Nho Quan, Ninh Binh 2022 - 2023)

Tim gia tri nho nhét ctia biéu thirc

P =[x~ 2021|+|x- 2023|+|x - 2025|.
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Cau 15:

Cau 16:

Loi giai

Ta co: [¥ = 2021+ [x= 2025] =[x - 2021]+[2025- x| =[x~ 2021 +2025 - x| =4

Dau “=" xay ra khi va chi khi 2021 =x =2025. (1)
|x - 2023| =0

Ce__9

Mat khac: x =2023 (

, ddu 2)
x= 2021|+|x - 2023|+|x- 2025/ =4
(2021 <x 2025

x =2023

xay ra khi

Tir (1) va (2) suy ra

Dau “=" xay ra khi
Vay gi4 trj nho nhét cia £ 13 4 khi ¥ =202
(HSG 7 huyén Thiéu héa ,tinh Thanh Héa 2022 - 2023)
Voi @ va b 1a cac s6 thuc, tim gia tri nho nhdt cta biéu thic
P=3a"+b +3ab+3a+2b+3.

Loi giai
Tach P =3a’ +b +3ab+3a+2b+3.

=a’ +(a* +b +1+2ab+2a+2b)+ala+b+1)+2

—a* +(a+b+1) +ala+b+1)+2

:[%‘ +(a +b+|):+a(a+b+|)+%+2

Ea +h+1 ‘ +3{"__+2
2 ) 4

|

Ea+b+|‘ =0 3£>0

Dodé P =2 vi ' 2 va 4
Vay GTNN ctia P 1a 2 khi 9 =00 =-1
(HSG 7 huyén Kim Thanh 2022 - 2023)
95 a+l b+l c+l
b ) = + + <4
Cho “%7°¢ 1a cac s ty nhién khac 0 thoa man: 24  a b c . Tim gia tri nho
nhét cua biéu thic sau; £ =a+b+c+ 2011

Loi giai
P nho nhat khi % b ¢ nho nhét va thoa man diéu kién bai toan.
95 g+l b+l c+l

< + + <4

ﬁ a b c

E{I+I_+I+I_+I+le.:4

24 a b c

23 1 1 1

e+ +—=] (*)
24 a b ¢

.
a, b ¢ c6vaitro nhu nhau, gia st @ =b=c  a
23 1 1 1 3 23 3 3
R SN PS Yull
24 a b ¢ ¢ 24 ¢

=

1{1:‘» >1
™ - ¢

Tu
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3
l<c<3— .
Do d6 23 ma € lasd tunhién = ¢ =2;¢ =3
11 1 1 1

) — ==
THI: Néu¢=2thi 24 a b 2
2 ¥
II{I+I_5::£{:=:.I5{4i
b b 24 b 11

24 a

—-=:|—=r.l':r:=-3 =v4i>b>3
b 2
Do b 1asb ty nhiénnén = & =3; b =4
1 1 1
—_ — < —
VGib=3thi8 a 6=8>a>6

Do @ 13 s6 tu nhién nén @ =7

. %
Ta duge a_7’b=3; ¢ =2 théa méin ( )va a=b=>c

iqlql = 4;::-(1::-4

Véi =4 thi 24 a 4
Do @ 1a sb tu nhién nén khong c6 gia tri thoa man.

5 1 1 2
e 4 _<==

TH2: Néuc¢=3thi 8 a b 3

"

Z = =
8 a b b 8 b 5 5 2
Do b 1a s6 tu nhién nén b=2p =3,
I 1 1

*Néub=2thi8 a 6=8>a>6my a [3sbtynhiénnén @ =7.
Taduge ¢ =7+ b=2; ¢ =3 (khong thoa min @ =b =)

iql_ql:* 41'”1}3

*Néub=3thi 24 a 3 7 ma @ 1a sb tu nhién nén @ =4,
k
Ta dugc @ =4; b =3; c=2 khong théa man ( )
Tir cac truong hop trén ta thdy P dat gia tri nho nhat la £ =a +b+c+2011=2023
Vay P dat gia tri nho nhit 1a P =2023 gpj ¢ =T, b =3 ¢ =2 v3 c4c hoan vi cta né.
Ciu17: (HSG 7 huyén Vin Ban 2022 - 2023)
2020
S+ (- 3y) +[ay- 24

Tim GTLN cua biéu thirc
Loi giai
vi @x- 39) 20y - 24)20= (2x- 33 ) +[xy- 24| =0

= 54(2x-3p) + oy - 24| =5

_ mzﬁr:r L2020 .,
5+(2x-3y) +|_'rf1'— 24| 3
= B =404
(2x-3y =0 (1)
xy- 24 =0 (2)

Dau “=" xay ra khi va chi khi ‘"
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()= 2x=3p= - =2
Tu 2
£:£2ﬁ2r {.‘{':iﬂ
Pit i 2 |y =2k

{x =6 {x =6
=
y =4 hodc =-4
{x =6 {x =-6
Vay Bus =404 15 =4 poge 1 ="4
Ciu 18: (HSG 7 huyén Vii Thu 2022 - 2023)
, , D=Jox+1) +4+3[4)7 - 1|+5
Tim gid tri nho nhét cta bidu thirc: (Qx+1) 437~ 1
Loi gidi
(2x+1) 20%r = Qx+1) +4 24 = ,}(zﬂ-lf +4 >4 =2vx

[4y* - 1|20 ¥y = 3J4y* - 1| 20 Wy

= JQx+1) +4 +|4,1J3 - ||+5 22+0+45 =TV, y= D=7= D, =7

-1 s .
x=— 4y =-1=0= v =—
2 . ! ’ 4

Dau “=" xay ra khi

x=—,y =%

Véy Dlnin =7 tal

bt | =

- 1
2'.

Dang 2.1: Bit ding thirc vé chirng minh tong phan s6 ty nhién
A. Tric nghiém (néu cé)

B. Tu luan
Caul: (HSG 7 truomg Nguyét An, huyén Ngoc Lic 2022 - 2023)
3 8 15 n -1
=+ _—+—+
Ching minh rang véi moi sb ty nhién =2 thi tong 4.9 lo " Kkhong thé
la mot sO nguyén.
Loi gidi
Tong S c6 7~ 1 sb hang
5_E+§+E+ + = :[I—L‘+[I—L‘+[I—L‘+ +[I—L‘
4 9 16 n 27 ) 37 ) 4 n
1 1 1
S=(n-1)- T+?+_+ +_‘-.:n-|
) ! M
I 1 1 1 1 1 1 1 1
—_|+—_|+—_|+...+—_|{_+'—+_+...+ =1l=- —
Mit khac: = & 4 n 1.2 23 34 (n=1).n n
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=(n- 3)+l =pn-2
" (2)

Tu()vaQ)taco: - 2<S<n-1

- L

\ n|

= S=(n-1)-

Vay § khong phai 1a s6 nguyén
Ciau2: (HSG 7 huyén Thiéu héa, Thanh Hoéa 2022 - 2023)

C:l+l+L.+....+_} : 5 C<i
4+ 9 1o 2023 . Chting minh rang
Cho
Loi giai
1 1 1 1 1 1 1 1
C=—t—+—+...+ Tt — b —
4 9 1o 2023 4 33 44 2023.2023
11
- =
33 23
1 1
44 34
1 - 1
Ta cé: 12023.2023  2022.2023
C{1+L+L+ + l
Suy ra 4 23 34 2022.2023
cel oy st 1
4 2 3 3 4 2022 2023
'S L+l- 1 {ld—l:i
4 2 2023 4 2 4
c<
vay 4
Cau3: (HSG 7 huyén Vii Thu 2022 - 2023)
1 1 1 1 1 1
a, =lia, =l+—ia, =l+—+—l.ia, =l+—+ -+ +— .
Cho biét 2 2 3 23 1 Chtimg minh rang:

1 1 1 1
— 4+ +_ +—— <2
a” 2a, 3a’, na

v&i moi s6 tu nhién n 1ém hon 1
Loi giai
1 1

_<
TN . ka, ka,_ .a L a, >a,
Véimoi & =2 taco: 1t (v TR T kT

| ) | _ap = ag 1
Tacd: -1 T ey kag a,
| | |
<— —
Suyra % @ 4
1 1 1 1 I 1 | - 1
Cho k :21351-’? ta co: Eﬁ':: a,  da, .3{4‘_-_‘: a, E."?!’F.ﬁ‘j a,

Cong theo vé ta duoc:
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b€ -t - == < =]
2a, na, a, a, a, a, e 4, & 4, 4

1 1
S

a

1
4 t——<1+]1 =2
2a; mna,

Dang 2.2 :Bit ding thirc vé chirng minh tong lity thira
A. Tric nghiém (néu co)
B. Tu luan
Caul: (HSG 7 huyén Truc Ninh 2022 - 2023)
Cho 4 =4"+4"" +4" Timsb tynhién ¥ 16n nhit sao cho 4 1a sé chinh phuong.
Loi giai
Gia st ton tai s6 ty nhién X dé 4 1a s6 chinh phuong.
* et X =27 .

) A :4:? +4|-:|-:n + 47 :4:? I:l +4<-?3. +4.-.--:?)
Ta co:

(2 [(@7) 42277141447 - 2277

:(2: ):T -(2.-.--:?): +277 4970 414497 2 lz.-.--:?l

=) [277 @ 1)+ (2T +1) 44 2277

=(27) (3 #1) 447 2.2-'-"3’]

27 Y

Ta co6: 1a s6 chinh phuong.
Voi ¥227 vy x€N i 1+47 +477EN pan ¢é 4 13 mot sb chinh phuong thi

B = 3.‘.‘-2'-‘ +| :+4c|'.'3 _ 2.3_.|._3'.' )
( ) cling 1a mét so chinh phuong

= B =0 mj (277 +1) 20 nén 47 =227 =0
= 1986 _ 9526 5

= x- 26 =1946

= x <1972

Két hop v6i diéu kién ta co: 27 =x =1972

Vi ¥ 1256 tu nhién 16n nhét nén X <1972

A=[27.o= )] 0)

Thay ¥ =1972 yvao 4 ta duoc
* X4t 0 =x<27.

1a sb chinh phuong

Gia sir ton tai ¥ thoa man 0 =X <27 @& 4 1a s6 chinh phuong
A :4:? +4|-:|-:|-:| +4° =4* (4:?-.-.- +4|-:|-:n-:n-.-.- + |)

()| @ +227 1414 (22) - 3.3”"-‘]

:(3.-.-): -(2:?-.-.- )3 925 g 9T x 4| 49 M00-2x 2:5-.-.-]

:(3} (2 +|): +(g200-2x _ g3 )l

2

Ta co: 1a s6 chinh phuong.
Vi 0 <x<27 vy xEN gy 477 +4" " +1eN
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c :(3:1-.-.- +|)3 4 92000-2x _ 528

Nén dé 4 1a mot s6 chinh phuong thi cling 14 mét sb chinh

~2T-x 2
phuong = € 20 my (27 +1) 20

nan = 2707 1277 0= 2000- 2 228- x = 1 <1972 (D)

@)

Tu va ) suy ra X =1972 1a 56 16n nhit dé 4 1a sé chinh phuong.

Cau2: (HSG 7 TP Thanh Héa 2022 - 2023)
Goi %P 1 hai gig tri twong tmg ctia %Y @6 biéu thie 4 =% T4+ = 4y +100 g0 i
nho nhat. Chimg minh rang: (a+b)™ =a™ 447
Loi giai
Ta co: 4 =x" +4x+y" - 4y+100

=(x* +4x+4)+(7 - 4y +4)+92
=(x+2) +(3- 2Y +92
- (x+2Y 20: (- 2 20= (c+2Y +(3- 2) +92 292, ¥,y

Déu “=" xéy ra khi va chi khi ¥+2=0 y3 V=250 = x=-2 (3 » =2

A dat gié tri nho nhét bang 92 khi X =-2; V =2 suyra @ ==2; b =2

a=-2b=2 30 vé tréi cua (a4b) ™ =a™ +p
+) Thay
(-2+2)" =0" =0
1
Ta duoc: (D
a=-2b=2 304 phai ciia (a+b)" =™ +p™*
+) Thay

Ta duge: (- 2)33'3-" £ 00T 9223 4 a3 _g
Dang 2.3 :Bit ding thirc vé chirng minh tich ciia mot day
A. Tric nghiém (néu c6)
B. Ty luian
Dang 3 : Bit ding thirc dang chir
A. Tric nghiém (néu cé)
B. Ty luan

Caul: (HSG 7 huyén Bio Thiing 2022 - 2023)

Tai liéu dugc chia sé bdi Website VnTeach.Com
https://www.vnteach.com

Cho a,b,c la d¢ dai ba canh ciia mdt tam gidc. Chirng minh réng:
a b c

+ + =3
b+c-a a+c-b a+bh-c
Loi giai
z+y x4z y+x
y=a+c-b a=—=b=——e=—
Détx=b+c-a;, = - ;z=a+b-ctac(); 2 2 2
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Do d6:
a b C l|x+y y+z z+x
+ + =_ + +
b+c-a a+c-b a+h-c 2| =z X ¥
1] - LTI -
R ] PN ( FU J )
2ly x z y x z| 2

Dau “="xayrakhi * =V 7%,

Cau2: (HSG 7 huyén Son Dong 2022 - 2023)

a b c
+ + <2
Cho ba s& % b+¢ thoa man: 0 <a <b =c <1 Chtng minh ring: e+l ac+l ab+l
Loi giai
Taco: 0 <a <b<c <1 = (- a)l-b)=0 1 +ab>a+b )

Talaico: O=a=b=c=l=12c y3abz0_ ()
Cong timg vé v6i vé cua (1) va (2) ta duoc:
l+ab+a+ab za+b+c = 2(a+ab) za+b+c

c 2c 2c
= <
. ab+1 2(ab+1) a+h+c
nén )
h 2h a 2a
= =

Tuong tytaco: ac+l a+b+c ; be+l a+b+c,

a b c 2a 2h 2

+ + = + + =2

Suyra: be+l ac+l ab+l a+b+c a+b+c a+b+c
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