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YO Cucleschin gquerle L k=2 G5 juatolfin Lo of tonvtxily

g chron Sbep . Gngidhr X,, ..., Xy, €G) Cryoy 6r,. 201 6,4..48,,

Thua) y'= _: e'x: € ¢ -

¢ . bén )
@L‘_fﬁ\l—fkwﬂ'r(’/ Y 94“,_“'—'4 ) L@ Z‘Q‘-x:-:zy-kekﬂ)\k‘” ec",

i ®n

finct (4 Com It LiiFor od Covtx Contiraton_ of 2 thtness. [

Slorrt 1 Conuex omilinstions Omeb‘UC CanLrnadone e a(~7a,.)p Corx corls,
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Thw : Lot ﬂC’;];ef be o fouibrof e 2ty ten O C; is troex,
le

pod: Lot x,ycig Coy ¥ VieF e bawe x,yeG; Hun bx+(1-0)y cC; Yocro]

= Vo e C"/ﬂ], @ x d—(,f-o)y c '/e]f C.. 0
Def: The Coruex bult conr Cof 0564 CCR™ & Ka uderthion, of bl Covex sehs

[
v %
(ﬂ\’w: Cov\.U’C.‘:{yz'ng‘-x;lkéﬂ\l,xﬂ_"’xk €q ( 64{--/9220’_2 6; =4 f =T

—
L=a

proof: I Tias corvex: AugnreT ave Connx anls. ofposats Ci @ | Hhisk Angy G
conlr. of X owsl iy U5 501 o) Onmel HHardy, locs i T
Alio, G € Tj #oug comr & e T
a5, Lot S fe convx i DG
EU He previoms stode | S antains al it cnvix comlivnbtions
tn particaler ala Ko Convex combpnationd of &
== > T
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W\-bw Camkudrvy) E—"Kfy X & wq/qckh, Cﬁtvﬁ'(-bfﬁ.ﬂﬁ.,ﬂﬂ Lotk ConCrpebin.,

of e htids frown G ,
Prva/.- Conge v O w—ﬁvv‘mfv Comiex (onnlinatinn X =2 @-x: for bon~A.

2=
Clacvp : {,Ji/ﬁ.oufoﬁ.wvc}:] X O Con Cga'yd:. 6, st, ow6; s O
Liolead, Uxy-x,, ..., % % (R are biwsrly obptnshtnl | Sonte h-150n
+1 b b 4
= Tawoce (.. A)R o] 5 0=2 f, bu=x,) 2 iz ),
) ¢ _ % * v _ X ~—
'DIL%LMJ- 91. = 6,_-~ t ﬂ‘- ,Zav*f = ei"//‘i'l ( -2-;7»-;-!': 9: /lﬂ:l ::"'/;n
— 9‘.' 3p  and 9‘-' =0 for an feast one ©.

G Cz bz
Tw/éuw, 2 D'_-' =2 6, ~¢*Z L =4
=4 V=4 v=a

—y~
& t b a [ O
owned 2 6; % =2 6 x‘--'é'Zﬂ‘. x; =X, O
t=n 6=7 =a

&2
=X =2 [ lx;~x,) =0
i =2

~ el VL"C[\M,M Gn Stmgoley oo !
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_D_eﬁz A oy ”'ll;ﬁzu“’[%m) o called o (/!.«'rrm,(%ﬂ /H ﬂ)(,ytf(?h, <& R
() Ixhyo (&) Ixicoe x=0 () fwxli=[ecl Wxll () Ixsph< yx e Ny

Ex : « Euclootan o fIxll,= [x| = +x"x =~J§ x?

. ZA'WI[HL':"ZI)(;I Y Menboioun horm “

iza

* Lo e llx o = max  [x,;1 | b,

¢ EA'.- Y [
e,
[ @

L

] “'“n
%; - The acvrm-Lall B(T,S()= iyeﬂZ"{ llx—yl/érj Wy Crwﬂx.(L_rMWL)

¢ T elhipsocol B, (-r,x)cfyem“f (x-y)" P [x—)')ér"f,?pp.v&/, pr O,
IIVI”P < {?_P_: o&/p'hu & petvin,

« The norw cone G (x,¢) eRxR| 1xN1€ 4§ is o Comvex Grne 2" ordee w"/rrl-lz
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Dof: - The polybedn P=fxeR" [ 6fx £ by jetemm) Gx=diy ot p] Ol e R Gl R
Llfhvk;k,;l.cv{n.ofm Mffamw'oz”pww ond tovo L3 ConrtX |
CaVM,/oa_u‘PwW7 ?-‘:gkaXEEJ'ICX=0{} é

- A E'ﬁz/"E‘ cs o Lowndd po@\,ko‘—f"h’.
c Dot poists xpp...,%,ERY e called “//’%W
"Z Xp=Xg ) . oy Kf = Xo G 44«.««-47 inole ppendlot:
¢ A siinplix G5 o corvex bl of et afffinsly e, poink, (< comrfi..in S
. Vhe Pm%af/q Konplex s Conv {2,..., 0, fcR”

Tho : EUUJ .S‘F,rw/ufcx o o Wo%%n,
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% The clooed comox htl Conv § of a st SCR™ s toe Cntersechin.,
o all loned Coix deh wuLau‘.m‘,aU S
v Lot C ¢ R le orvix ond m—mp.&.f‘l&g tndensr a/d&im-wly,q//(,"s R"
The ytlakive ontriorof O R0 1livt € s Ao inderiorof & wnt Halgpology of af)C
xeahiné § & xeaff§ wtIFd>o: a#(,'n Bk, d)c ¢
* The rehakon Lowndin,  rebbody C s definrel nabogorcally.

Ex:. ¢ = {xeszl X =0 x,|z~r><;z é/p}
A#c' = {xcﬁl"lxre D} aelboly ¢
it G = JxeP’| xtext <4 x = 0f

welint
by & = SxeR®| X¥4xs = x5=0f
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The : The inbumeckons 4 Conrvex wdy i§ comoex ( sez gorter)

Vhun : The Casksian prdect G =G, X% .. xGCyofcrose s Cp R™ iy Gomuex.

hrbrf: @Wﬂﬁ

Viw - [obA: nZ"->r/z“‘a/¢-M,,-,z. Alx)=Bxxc (a«BeTk"",“ceﬂZ“.MCcm‘,kR”M
Then ACG) onsl A“(D):ZXGR"IAMGDJ Ar GnUTXC.

proof-_  Let x,5€C. The L'mqﬂe of Lx,y] =30+ l-8)y | 65@,4}} c [,'4(,9,,4(},)_7 = A(¢) conrx.
- Lot xye A(D) | Hoom AlLoyT) =AG AT D = Gy TA D) = A B)enunx, o

The C’Cﬂzha-wuﬁc = I:W"C, 'V"[':“'"'G, E ConUCX
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Yfi-let GeR corn, G+ 4. € G s chlool trbrene ypoirt il Here e

no XA,KZGCI/XA'*XZI b’l—"l&' X‘:QX,"’(/”Q)XZ /a’ra_ 96(0,/!)

.S'daf Zxfrene P,;,'m = e;(.ﬁq‘l e rivenge ,'oa.u‘.r

gi'omm% Sen‘@z-%iww@ow%.
‘xeext¢ & CG\ix corow

Ex: . Q=Ble,d= fxeﬂ“l}xl,é/l] =% oll x e R" witl |x |21 0wt xbrire Pocafr:
Lef <= Bx, +(1-0)x, (@75 ; Xa#t Xy | Xa, Xy € G
A=Ix17'=l9x,,+ (4—@)}(,_["‘:2(9"{qu’+(4-9)2[sz"') -~ lex,—(/z-o)x,_ it <a.
—— )

. n-o
£20%¢2(a-0=n =0 ff x,=Tg" Xy =X,

« The £,- 4 bos F&w.?% oty QXfme  ppoirds,
exd € =10]  for 6 Corvex ot G whicl U et o Wﬁypupm

v ext C = /N a#,u. Seks ww.rloaw o
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Thoo: I €'+ 6 compact and e | Ha ext( + g,
profs Duefo conpactus | x 1 x| alains M Moy imbom on & af BmeX,
Cloin + X € G, Tidetd| led x~-——-— e X, K, €G 1 X FE Xy | Han
%] =) 2222 = 2 (1x, e ‘l | X=Xt 2 g2 b7 o

Thm: ext & ¢ relldy G, C

Thim (Minleowrses) : TY ke pack amadd Gout) oo G'= Gonor (ex¢ G),
porvof + Lake ...

& Ge Cofm»/c"u’oéﬂvfrﬂm) 1:/(:1,\.01-0{06'&»» ﬂ#&‘l‘wcfﬂcl Hoen lwy ponk G
5 He cavex omnbnats, Ofa/hml’k-u LafTeme Poi.»"J.
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:Dl/'. Awwfymwx FCC&:@.ZMdéa.U— qC of /Nﬂwyx,”xdé q,
W[N[X,,,x,_jn F +¢ =  [x,x.J < F,

i © X € gxt(C) =D {x} s a(ofoc:mzm\.a/-)/a-u_ofc
e A-olemes;ool /a._ou = b%,u /m
o faoee of pebybucten
4 //-Slqﬂ (S o /c,ce pr & Lovedd st convix

(om : Lt F Lo o focr of Heconex GER", ext (F) € exit (€)
'erm{: AsStumr X € .e.x/F\zX£C', e, /&ur-mx‘,xzéq’ ,xjxuxsf‘:_”il{
By definibin. of & face; [x0,%,T € F,ie.x, ,6F =>xdedElf . @
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Def:-A &Wor;ﬂfa.u_ H,',={xe02“lsrx=rj Sugperd CCR™) of C ovmpletl, Cr
c one af Ao folfipaces {xelR"lsszfjwfxeﬂ"lsTx;«r}_
-Hq,. &’u'p"h’{q Cin xe &, 5/ n 2ot xc H, .,
*FCCcR" (son exponed e if Hure &3 & Supparting hypeoplar.e HoHh F=Ca H .
- Expootot point = O ~dintrsinal Cxpord fac  (cornrr)

o < Q_kpnl.l‘ /G.Cl

et
Q'APZ:_ praad /m
Gl ]
e+ A oA ' it exporect point
e b I LXPRL ﬁau,wa.au., P

preof: Lot F=Cn l—{,’/ov a s‘u.,ﬂpnv’ivnﬁ hwot.r’o&mc HS‘T ((szg, Cc EKGIRKJS'C(_‘T} ).
Lot X%, % € Cp ot e (0,8) L ¢ = ot X, + (1-a)X, EFCH, .
= r= T(ux, t(A-) x,) Nlog aosiumme x,,4 F CHer jie. ST, <1,
= (Tletx, ¢ 1-0) x,) v L; = X, ,x, ¢ F DX, x,J&F. 0
Cor: for CcRanmvrex | F an expostd fore, oxt(F) C ext () (@17 PP redans Lida) .
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M: « A lowsot nnap P: RY R* @ catls! a porgje i, / Pea P liddewmpooiencs).
v fob VeR" be o fluﬁ'i(/'a.&, R:R >V, x> v forxsv+vte Ve v
0 collest o orfloqoval projecton a6 V.
Thnn: B, o5 Lineor fymw:h‘:a ) ,ooouhuv s - JL%:M}L , Llnopobnt
N~ Lxpand (WP, 24) , x =R, )+ Pyu ).
Howr 0 genirm e Ha ,rv‘a,d,wb /:re-J'ﬂ.aA'm_ 3o Clned sebs
Voo : P, lo = “Toar Zlly - xl,
prosf: Lt x= v evt e V@ Ve G- xll} =21y~ o+ Mo bl = =0 s painssisec D
Tho : Lot C e bt o oy x& R Hig. y'-u,ﬂ(,)_flly_ w ! atoins i piiminn gr O
proifi Let e §andt S=lyeR™[4,0) 20, ()], Do &s condineona, Gn S i compact
= ﬂy Ucimlmfd'v‘@m,ﬂ bor w ninimarne o § NS condlles &, O
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Bt:{’ Let G- chosedl aol Congrx. The (M)M,o TZ: R*— &y
P &) maggpin g Tl ylly | is Callliot Ha orébogonat prjechin. ants C.
Thie : B, (6 Lol - Obfine .

prodf; Ondy wnrghenets TChaine %o be hown : Lot Yy, Tt minimesen, )/,:-—Zf%’éq‘f

feGr) -5 (L0n) +filn) = et - x-ya=¥3 + Uil Rxl_2x-y, clpar® + tetozeoy, Ui’
o A 2

4
=3 (it =l 1* + 2y,5) == % ly-y* <04, O
TL"“"':‘?C'OPG =PG -?C' ZiMM<=> Cﬂws“"“fm&:—p{iz.‘

Tonsi y =Tl & (x-y) y-p) €0 Vel @$§<

Prba{ =% /af)/é‘ C/xe@,aja.r&/y*&,(puﬁﬂﬁf Xe= Ve et ()/-/\g,) e¢ e Lﬂ.w.
%ll}',-x01= /x(%rj 3 7& [)Q} = Allyx—x +o<()-,vrjlfz

= 62 wlp-x)-l-n) + 5y %l vour e by ot el e 6,

"e=" Vyed; 02 v )-Cy-Ye) =le—y,‘ll + 0 y)-(y-x) 2 U=yl 2= 3 3 iyl
= e Vi=X ar lx- .\ ¢ lly-xl. =
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T‘v_'fw: Lk CCR” ponax, chovent, xi(,"_ 7I'£\w exBh seR" . ¢, W
proof : Sef 5:2 x-P, (), X @ ¢

Vor old yeC020-R0d)-(y-R6J) =5. (yoxss) =5y s sl =>sycsx 0O
Cor: Lot G, Gy CR™ led jem i, nowtomply, Aot Ty G, é5 Kouaded,

Lore oxisty £ ¢ R™ ol SUp S0y £ i Coy
vl vee, < @

P s Cm 6= yenl et e G s cmunx: Ot

bnoleesy C,xC. 05 tonvx jand C,~C,=c(CxC.) for Hn M[:ﬂzhxk"-%ﬁq (a,&)Faé

- C-c, i cloed  gina Go 8 choned oudt Ly Corpact:

CLMIM Yk = y""_y’! Gc"ci LJ'\:L )/t__)y- C,_Cth-f-a..a‘—';-') ykz——a ylc Cz
up o S triepuct o
= ),‘_‘ =Y, +yk2 — vty €C, (Sont C, dsreet) =5y e c, -G

« Prensen O forxc0,CC,-C,5TseR": 055.0>fup 5.y =Sctp £.5, —tmim s+ 35 [
o for e, : vecer | yee, " Hea L

c.
OOLL-"J‘J'Q.J‘—W . 0’1’ (O CA C MIG"DM-M /// Z
N ‘ S U"’U / | ‘1 2 ) // ///CZ
¢ C.,szt'b o JX, VLO'WM,oVbld.‘IJOUJ'I au¢.fh‘£?;u'-r-"uyzf'y —.,me:-y (L\m

ccsork )
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Tl (exirience "f-fa,o/m-v{y hy,&—/ala.m. ): Lef C R Comrsc ;5 €I61C . There excshy
a fo/orﬁ‘j Am,”,,z%,_ o G A,
lamaf.- Constdir a segitnse %, ¢ C with > x_ Tor eactx, i s s, €M ¥k
(=) >0 Vyec, W, gl =1 = for o ialocquece 5,—5¢S7
83 cm-v‘l:m,«:@ Selx-y)30 Vye & = Hslr={yl.§-y:1‘j s e Jecsght
A.&,.erlw for 7= S x. Stpportg T
Thm: Tor e R aqrat bakf spo.ces Hoy = {yeR“/ £-y _C,-rfl Sert Sla
Zo = [Grle R'xR | ScH, Fond Ce=0 o He, . Then
e Co= Comor § or o §=R™, ' g
proofi = Assune Coni § R™, tter C DcgmvS .
*MNoer ot x d Conwr 8. Soporete { 1§ el Cong S Ly, 4 /WM(M He, ., s 12

£ - x >.>s,‘(:§' Sty =-4, , —_:7(r,,'f;)gZ:‘.,Wx¢(H_‘;ﬂ = x ¢ ¢ . a




'SRZI\ EREP]IWMW WITEVEXMSR XLISVIQ
'SRWIUYIRGIW SJ WITEVEXMSR TVSTIVX] LEPJWTEGIW I\XV TSM
Cor e Lot QG R clonid conrex Hor & =C it G X inderstcbin of halfsppucen.
T padvoutas; o polyhdorn. & Hu ivdkrsedin of frnitely mang bablfippace.
Wi (Mnlowssalil) : Tf CeR" tompath | eonetk prslophy (Htr, C 2 omar (54 C).
,;reof- Tedwerinn colos effdin & ; case bo=0 & biviak. Thdhuchn depp bo-n —bk:
Lat x€ & +can Xerlloy € : Thon s a hypeeplore N#Cryofwﬁgcmx
= Co H hoe offire tonsesion. Ebe-4
=5 X S Conyte Comnlrnatin of Cribrermy pochls x; un Co H
x; ase ableo Lxbeme poirk of &7, Since Cp His on u?awdﬁa.
e Cane <l 1ltl; (loove x'+x,x'c
= Lonn J&,WUL x, x' intersech el & o posint ¥z
= Ly fird can | i3 € comir (e C)

2

= x € cowextc) o}
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D_eﬁ: - leF C < R™ coptx ./ 2 O Rolees alled omvex /[e ChU'C) y t;f

Wy 0 e (s {(6xe U-8)y) € 6f) ¢ (o) fi). N}

/ (5 Shickl, ConvtlX of Vxwy€C,0€ (o,A):f(éu(/-a),)(é‘/tx)r(/-e) &)
f o cmian Lf—-/ S Grwutx,
. ww;&’ia( f adte ct 3 f62) | xc denf ]
The goigreploff oo apif ={(ir) € R R ) £ S, %
c The sudrlovelcet of f et v is S (f) ={xeR"| f) ér]. i_}

TLM e (cw..-r‘x = 46‘”""2 Conuitx
. aaamvfxc_n Lpe'fcﬁa“klp Conuue

- (x,-r) € qu‘z & x e S‘,,-//)
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E_X'. e Chovactrshe or Cnolicartor funotin, of @ Convix CchR"

T, LX):{:"ZC:GC aa,#a:ufpmwxc ”‘/xéc /

. Ah.ﬂ a8 RS & Gt Y x,yellR", Qe¢lo): Iléw(,c—e)yl[éuexuq-A[d—e)ynchlull+ (-9l ll

e Tl niasinpmne /tw-dbn. f(k)'—‘t’k}_ax x; vs Condlx,

 Linsor wnst affine frnchinet ase omurt j Wotic fpigrapl & o bolfypace.

%m(Ja.I@chnW@ V/ca,..,frmlx“ ,X&G&M!l 2, 1920, ZQ 4[{&6’1) 29 /(x
,ﬂroa'/ (x,,,ﬂ(k )ez,o / —*> z é; (x,,[(x)) (Z 0 x, Z‘Of(x))s;.'o./ O

i ¥ o

Row : Fewsen s inrguald, alis bollr v cnkgrels . Let L& Cru Sl anst
(ﬂ,Z’,'P) ﬂ;cocprsz-q,@-{ﬁa:vtg fpaoce gAY /(f\(olp) fo(x)dia .

l—w———) &"_ﬁ‘——)
Yo drtn 220 X
Wpechaiim of 4 o Ji9
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Thon : Lot € GurR" . {5 conbinicors om it (clonrf).

froo: -

- Tov veR” snantl Lm.7( r.t RIUGQ,& & [}143 et Qaye

Lot % ¢ l:u/D(a-n-//' /c'.f Lrourdlsd cr co Mj[.@au.n.’aor( g/}?

LooletA y Hoart is a R plexc Q=amr{x,,...,x,,_fc ﬂ(m.../ W, X€ud Q.

lef xeQie. x= 20 0B; é&,/ﬂ,é 0:54, Hn /{x) .éiQ-/&_-) fm:-nxﬂx;}::ﬁ.
=4 ¢

R
Also, foc o= %"Ei“)’ c(02) s¢f $=%-= (xeh  (lana Toxxs (-0F)
7= 1) o e -Fa
= 07 el elrd @) = f(x)2 AEZUAME L g ey g

cletv e s. b Ktve Q. Fov 2 clod] wella

L+20)-(z) € 3 fzov|ta-n)p) -4B) & 2 (4- )

L—zhz

s e se) -f@) 3 fleon)- (G fG-0)455 Plaenel]=2 (flemo)-fr-r)sZiy

-P@mmay, |£(%+2v) ~J&)| & 22 m LﬂqumM%ane@,«f

=> /L‘J foaﬂg Lipsctite Condtrnrony . o

Note : Mot frue b Glreral o = it Sital dp (24 (e.f_ ”'"H" € Cnuy (H”wi!ﬂ, WO~ ||-IIL1.),'

Wis Hurt exst diseondinsan Livear funttsoneds o o - dipmts Sionet Bamodn $oaito)
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?_ l
vuad.rq_,,-a

d
Tha: Let f€ GrR", W x, € rclins dlomf FseR*, £ >/&J+s (x- %) Ve R

proef- - Kot a// epif = (off dow f)xR \/

f

Ot a{f dawf =X,+V ﬂv a sulriponce Ve R N ‘M'W-

N~

(%o £6,)) Erc/do(«, epyp) = 347,1,/,£m Waf"7 ¢pb T (’Co/‘éjc))l

3 reyect i o C1C) & () (i) vement,
L ,oaxv‘lmw(a-r ~AT 2 -'ol’[(x. ) +5- (x Xo) ﬂ-rdlf Xedom fy 1
-xco.fwmu,ﬁ&&'zr—»m fhswy o« £ 0,

= Z(K)

ok L=0 Cwplss 025 (x-%) ¥V x€ olmn £, (6. 3= 0,0 orfrasliction.

- :Dim'ﬂﬁrﬁ by -v, Q&) 2 ,Z(x,)"'r-[x’x,) for 5= X
Unat 5 < if [ i differesioMe cn X, z

a
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7‘&\,__,.,._; leé CcR" optaytonx , /. C> R al./ﬁ;aﬁaﬁ&
2 i @&f%) Comrix on £ &= J <) 2 (3) L) + Vfx)-be -%o) Vot x,€C
,onse(:"'—“? “Lot £ B (stricH, )eomvex [ o € (o,4), Hote
£ Cxot ot b)) ) = P ot e G o)~ fs) § )+ Ca-f) -} o ($60- )
:Dividd.ﬂ Iryoz ool &#‘7 L >0 yidoh flc,) (x- )€ f)-J6o).
T4 cqualohy dateln st | & slrichlyy omrex [ fod &= Ox, + (1-0)x | Hetm
4 G)<ofle) (- o)) = /(x,)+\7_//x,)'(x— x,) (#~®) =//x,J*V/(xo)-(2 -%,) %
bt . [} X.tx, € G < & (0,4, xo =otx, t(a-d)x, Q.
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