
1) CONSIDER UL+Mux=0(x)

·IF MIO,x1=0 FxelR => uHtIx =0 VAIN IS A CLASSICAL SOLUTION TO ()

·IF ulD(x)= 1 ExelR = utix=1 VAIN IS A CLASSICAL SOLUTON TO (t)

=>IBY THM 10.6
u(t(x)= se IF x<6lt)

0 IF alt)cX

IS A WEAK SOLUTION TO () IF CH SATISFIES THE RANKINE-HUGONIOT CONDITON

HERE: Mttrux=0 > ut + FuY) x=0 =Mt+ f(M)x=0 WITf(w)=Fu

u
- (x) =hmu(hx) =1, u

+(t) = amiu(hx)=0

= a'll= ffIMt=F-alll= o(D)+

u(D,x)= S 1 x =0
=>610) =0 (JUMP LOCATION AT t=0)

0 OCX

=>G(H) = ft

=u(x)= GT x+t
IS A WEAK SOLUTION TO THE GIVEN IVO.

O ktcX

CO) CONSIDES MH+xUx= 0

u(p,x)=No(x)

LET Elt)= MItixIt) =zYt) =MtItix(t +xHexItixIt

=>zYH=0 IF x' =xIt

LET x(O)= xo -> x' =x(H WITH x(0)=x0
(x+)

z'll = 0 WITH z10)= u10,x(01)=Mo(xo)



THE UNIQUE SOLUTION TO INA) ISGIVEN BY

xA)= x0let =xet In xo-x(He4)

z(L=210) = 4oKxd)

BY DEFINION: Htix1=21) =Moltel=Mo(x(let)

= uti =Moket) FAI) ONCE CURVE 1x1=14,40e4

ult)=Meket) WILL BE A SOLUMON TO Mz + x4x=0, mION)=MONS ON ALL OF IN?

IF FOR ALL IIERE THERE EXISTS A UNIQUE GCR ST 1K)= A, sets

LET (ti)tR> => x=Get a a+xet AND edl UNIQUE

=uti)=Moket) IS A SOLUTION TO Ut + x4x=0, ION: MONS ON ALL OF 1R?

(b) CONSIDE Ut+ XUx=8
(AAA)

ON= 0 FxeR

LET s>O AND yHixis) THE SOLUTION TO ytAKis) + xyxHIxis =0 (telsolI

y(sixis) =8Is.x)

CLAIM: mHi=fHtiisds SOLVES (AAA)

"uON =0 SINCE yHKis)=8lsetts) FROM e) AND 8CeTRY

+ext-eixit) +fet(ixisSds = OltxHfetishds
ex1h7 = tHisds

=> us(x)+xexIix=81tx+
9ttixisds+ x (metrists

= gluxl+)"texHisdsGli



30) LET ult1=rII+PH) WHECE pH=e+bx labeR)

=>oce" (100x11111), o-b12pM10+1b1 fixs=b,"11=0 fxcGill

=SSpA4ulhx+pixiuxhxdxelf WELL-DEFINED AND FINITE

·SSO14u(h2dxelt=SMuuidtok (FusIois THM

I

--fONOtCATId=0 lucel8oxten

If vix4x(delt-buxeloket
= bocheldedto (pe2=110.0)x11.11)

=> of lucs+excx(ti deelt- isplantauHide10 by assumoxow

(of 0MUrChApix14xXdxdtCO SEE ASOVE

=O

↑1D3b) LET pH15+,
wION) -CE

O2x

=>s0,x)=o/0,x)+PA)

NOTE VIOK) IS PIECEWISE LINEAR AND 410,11 =O

=>010,x=H! (1-1n1)



9)== 0)hx+PK) IS A WEAK SOLUMON

IFwhx) IS A WEAK SOLUTION TO UN-Ux=0 (e(D,01H)

oD1)-STT TEO
WHION =0 PxCHil)

WITHWlhelcHy1L-1,11) FOR ALL t2O.

DIALERBERTS FORMULA: C1xl=fIghtH +gh-t)
WHERE g1) IS AN EXTENSION OF HION FROM HIN TO ALL OF1

·olhdcC6111111) FtcO => o11N=0 Ot BY THM 1o.9

=> >0=201tr1 = gl-1tL +gH1-t
=>gl-1-1) = -gH+t

->

sx
Ext - to a

O =2w1t1 = g11+t) +g(1-t)
=>g(1+H= -gH-t

-

-3

I
>X

#Tofon
USING gH1-1) =-g1-Ht) AND gH-t)=-gIA+t) AGAIN AND AGAIN

ONE OBTAINS THAT g IS THE ODD EXTENSION OF MIOI) WITH PERIOD 4.



4) LET uligixal=ultity-an)
=>ouItigixa)=Mt(151-x)

Uxitiiz)= existii-xe) AND exixiltiy,zelexixillity-xe) Fich112, ...e-13

OnAgit)=- exeltiti-xe) AND Unultiste) =Mumgs-e)
=>(or-sutiy,xl= (ec-sue)Iity,-xl = 8tiy-x=fltit,x)

↓10,gixl=elOit,-5=blij,-M)=olijin)

=>OIS A SOLUTION TO: Ur-s0=8 ON Co.0) x1R4

010,21=bE)

=>Well-E IS A SOLUTION TO Wr-sw=0 ON (0,0)XIRR
(***A)

WIDE)=0

a SOUNDED =O BOUNDEDW BOUNDED

= (AAA) HAS THE UNIQUE SOLUTION WE)=0 FIE)

=>ultizicl=vti5ixn)= ullit,-x)

5) LET w=8-l =>Wt-Utew = (8-10+c2-(ut-suter) -O
new mon

&
O =>O

CONSIDES: fItEleCtwHE)
=>ItCL1) = e4WpILE)+cw)hxl)

s8IGEl=e4swChE)
=>Ithx-sflhx=ect (Wrter)(hx

WKMAX. PRINCIPLE =>fhE mayof FAIEIET

=>extwhElmexectw-mex ecti-M) 10 WHieET
he wayYo ↑10 10



=>lv=s)ChE) = wH -O f IEGUT

= oChElcuHiE FILESeET

6)LET ECIMY.

HARMONICONIRY =MElsrlSuljidig FRST BRIMEI

(IBER 1... VOLUME OF THEBALL CENTERED AT EERO
WITH RADIUSRT

CAUCHY
=>lueilntansimcisdig (SCHWARE

-tira VR (Sasig) digitis

"Vink!Surijsdiye

SINCE BLETRTIIRY FRIO AND Suijidiyrea

=>IlMO AS Rio
VIBLE1R)

=>ME)=O

SINCE ECIRY ARBITRARY E MED

1) nCS1-8.1] sELONGS TO DIK) FOR ALL nEIN SINCE DYRTISA VECTOR SPACE

-2S'sELONGS TO DIK) SINCEMIK) IS AVECTOR SPACE AND EVERY DISTRIBUTION

IS INFINITELY MANY TIMES DIFFERENTABLE

TO SHOW: n[S1-8.1/ 1d1 + -280 Ubees1) As new



LET $C29(2):
nCS1-S.1316) = n(S110)1-6.11617

=n)d(t\-0-fll

-aobi -cold hi
1)UE TO BEZIIRY AND THE DEF OF THEDECIVARVE

-2831)=2801PY IDEF OF DISTRIBUMONAL DECNATVES

=C0)

=>n[S.-S.131b) --cS5ld)

&ARSIRARY =nS1-8.17 + -CS8' IN THESENSE OF DISTRIBUTIONS

8)o) v.g+1R?

9.BECKR =gbeCCK =>nlgb/GIR SINCE MeDYR)

·6.4cecTR)
=>v16tN = ulg16+41) = a lgp+g4)Epic) MgP/+ulgp)= v1dI+rlp)

9)calR,$229KR)

=>co = algcB=alcyphim)<M1gpI=culd)
:ASSUME ton + 6 IN291K)

=>o) JK... COMPACT SUBSET OF IR SUCH THAT supplon),ample)&K Un

·

ap 1D31dn-b)) -0 (ete) FHULTINDE

=>> supplgon), supplod&K Ve

·sys ID"IgIde-1l- 0 lete) FHULRINDER

=>go -go IN 23(d)

=>con) - vId = ulgbr/-ulg -> 0 As no

~ED(r)



=> v: eg(x) * IR IS LINEAR AND CONTINUOUS

=>UED'(n)


