SHOCK (ONDITION

Supr ok U++(QW)X: 0

AND THAT WwE  woutp PREDicT A My (T1- vALUED o tuT 10,

X
J /' S QULt)-Qint)
it

S X

¥
i

)
|

Y, X=514) X,

Tk | j u dx + /'udx]-. QX 4)-Qx 1)

—

pomoo
T CE iy d
AECALL d } Fist) dx - F(i,1)+ ] t(X,U X,
T a x
S [
- U(S-/'“ _J_-! - U(S+,“ i’ t / L‘t (JX"' / u't (}X E Q(xz/f)-wmlf/
dt dt Xa S
kt X2 § X =8* s vy '
b oalst)-als,t) |
It u({-, 1) - Ul t)
X: J3)
NOW  F @: Q(d) we  wurk
| .o Uy U, u(s. 1
oL gl ol : (5 4)
1 dy - . ‘
| X:104)
g -k O (U ulfy w0 Uy U0 THEN gl
i‘ - Uy +U. H Yi.l
T .
- 3/ U + U')-Uxo — AI- ,{U++UU,+U,)
F Qluys oy } : =
: o3



GEOME Thich WTERPOETATION (EqQuAt ARFA RuLE) @

-—
406, MULT I- VALUED W
" | Q)G
S FQUAL AREA RVLE: il-
MOV Ing DU (ONT W Uird —> Uy - Il

\ ¢
{

, » I§ INJERTED TO
Xedth) S PREJERVE "NMAL

- [ Sumolo  AREH CANCEL)

ExPANION FAN CAUJED BY DWW CONTWUOUS T (AL DATA

THAT  LEADs 10 A REGON o [X1) PIaE wiTH MO CHARACTERNTICS

Ex: Uy v ClU)U =0 W b X 150
Uix, 0) : ; 0 b X¢O0 . {H)
I 13 X>0
NSUME  C(u)>0 >0 A /(u)»>0. AssdME c(0):0
U (%9) uixt) t50
-—’ é ’I
= o
X 4 , s /
5 X

WAy W x-t P (AN wk o opave

W HAT b0 WE 00
eon T

thae ae v (haradendiy
5 ExPANON FAN.

: i Re T
ON Jx/dt:ctd/, xlo):=§ - Z)S'IC[H'hf l W,,

—3 .
JU/(H= O , U Fis) a7 120 ; X9 Regu I
U:0



W THE AP REGION wE NJKer AW EXP AN QN FAN»'

TUH  joLuTI(ON HA THE FORM
U:j”\) wiTH I\=X/J£‘ AnD 0¢ x¢ i)t

WE AL CULATE Uy 97Ny, g 9T A NoW s Clustl <0
- W) clgm) gtn) Y, -0
- ghm ] crgm)-a] =0 = clgm)A.
o ExPAMION FAN = dorvE  C [ 9IN): A wid e xecll)
AN x/+ FoR j((\):- t
— Uz g ) W o.(tzgcu).

o PARTICHUAR, b (Y] U — 3(41:/\ Ao Cll) =1

A Jo U - X/-t N 0¢ X<t

u:Q '

1

1y clu): TR goLVE c(jm/):'\ iy 32:,\ or j,\'/z

n/l )
THY, U= (% w0 x cctl):l.
( f) n i U:‘x/.’)'/t

THE  F AN LOOW TAE sAME  BUT | sl

U=9 X:'!b X



REMARK ( EXPANION FAn) @

Fixy
Ut+ =90, -2<XP, t>0 ,
: o, x¢0 !
yiy,0) = TH) e X 0ched '
é fg ., 0k § X-§+1
S S

/ /
FOR A NY §>0 cuprpctERuTIC) FHL THE PLANE: l //7\
rr

W GAP: on dx/d{ =, Yo}
g -0, 11007 Y

N Ll‘5/8 Avo X’ét’f{ — 5%—/)8(—*_"
NOw u= 9 - X W 0¢ Xxs 146
§ ts§
My o § =0 Uy oy w0kt
EQUINALENT 0 §OLVING C(g) 2 A

WoLNT SS90 wuEm wE o usF A JMOOTH BUT STrEP

Wt O ATA  wWE  RCcovkr Tub  EXPANON  FAN J0 U7 0N,



EXAMPLE
Sl kit Ut 3 UUX - 0 (6(”): u?/z L“X,O) @

| |
ulX,0)=¥H)=1> L, 04k =1
0 / othermpe J 5
|
Clu) Y ¢so b Us0, C':1>0

CExPAmon  EAN INJERTEp AT BACH AT =0 (tMbib m X0

Sk Fimoar Xl A t:0.

METHOD of CHARACTERUTIC] ? 'y Xlo)=§ / WARL
t
.(J_ﬂ_ =0 , IJ(O) 2|
t dt
| th*‘, 0¢ 4§ ¢l
s |
(D) : For 1eS(t)
i uz 0 e 0, X¢o (1)
l‘ X/% , o xet (X) FAN
! X joo, texes (@
g1 / 0 x> (T
. 1 a1
C o i u+/l’u'/2 - L (i)
! ! B N\ d% - 2 t "
iy -l
ooosw X _zl_
T GINE) JJ/(H g ZliL ;o Sl = S:i/Z 41

TAE FAN WT O THE fdock AT TH IME Wipe wE Lol REcloN (D)
e.  WHEN 1= tlz"' wiicy oNp 12 A S:2, ’

AT Tun TINE W wyr FIT A NEW SHOCH  (Q WWECT Ing REC oW Jif {FAu)
wTy REGION (IV) wE MW HAVE U+30 U_’Sz/_b

me 4% (el)s R S e

.l
FTI 71

/



INTE GRATIM 45_1 .

§(1):12 @

S it /
403 §y 2 40][\[_%_) + (QNIJTANT ;
Thy GNE Sy it

i ()1 eng 7.

S )t

MR 1 ]

uixis) (te>1)

.
P 4

— SzHFﬁr ¥eS,(4)

TUE AREA 1)

f_f— | Yts2

Ty o THE JAME & 7AE L A RED
UNDEY  Tyr F(X),



EXAMPLE Uy + (glu))x:0  wiTw %f“’lz 5o ) @

o w X
I X iF d¢ X¢0
-y b 0 X<
0 it X2l

yix ol -

-l ' |

/
=0 ,¢
e SUETCH CHARACTERNTICS gEtONL A S HOCM FoN 30
)
e A SHOCH FORM WHERE Avp  WHEN - —

EIT A Swocd AND  CALCU (ATE JHOCM Pod 1T ON.

oL TN QuatTAaTnE Y A SHoCH witl FVENpALLY FQdM on THI RiQHT,

TAEQE ARE FOUR AL REGAN.

REGlON T =0 W X<-l
REG 1oV TV 020 W X2l
o REeod T .y K, Heseo X:(1#$) 41§
i = 14§
%:0, U:’+$ u:‘+6:ﬂ*l'£l
13t 141
i REGiow TN x= (1-9)4+ 9, 0¢Gsl gl g ,_(‘ x_{) 1K
i3 l-6 (-1 |-
J(x1) 1<l

TUEAFrOR B, FoR OsT<I

0 , x¢- (I)
d ? H#X)/(““ / ‘l{ X!"‘ (:U) __‘/\—
Texer (m ;

“*X}/{_-t ’
0( / Xz (D) . i

J

WE loSE REcow () wuEs Pzl aWd X<l AT TH)  TIME wf

Mwr FmooA Suock, o= 148 / y,: 0
[+ 1
(Reguo T Regl ] .




NQW dg : (U:/z‘u}/l’ : L[yl @
1

dt (U, -1 )
9 _f)i:_l_('_tf)/ i)l
d1 ) I+ 1

b dt - 40] (155) : 103[\/'7?) F (ONTANT .

[+ 271)
Sc-l+ Yyl+rt .

NO W S():l — W\/_Z—.

5 = ~(‘ ¥ \/2“4‘)

| JiKt)
TARRY 1 1.

J:0

X:56t)



| }
— | (uy), - Q: f
EXAMPLE Ut+ W 0w ~ex e (0 a2 ko) /5 @

0 X < -l
s Fly) e ’
uix o) X) o dexco —
Jix 0¢ X1 5
0 x>0 - [

CBIT WoaToAL SHocy Anp A FAN Ay NEDDED.
CsaETed reofng ob w4t teh ¥

Fwp WUEN A NEW Swacd & NEDOFD  Awo FiT THU JHOCH.
PLOT g wuew t:=3.

SHETCH  CRHARACTERUTIC) ™ (X, 1] PLANE W CLUD N ALl SHOU)

SOLUTION  Clw:u'. cl0)s0, C>o0  U>0 C'>0 SO MGHER U MOVE

FASTE R,

hrl
W

NEFp A4 EAN CENTERED  WNEAR X :z-l, STARTIM AT 1:0. A SHocu wiL
EVENTUALIY RQ MM AT FRONT

REiow T gz 0 W Xs-l of wAVL
REGION T FAN RE6roN COgMy)= A /\%"l w0 Xl ¢
- 1
A AL U ’\/ — U= \/2_1’_
3

Mool T o iy, u', K0y, -l¢geo X144 W -lgsco
_ s

JU/(H : 0 d:1 AT t=0- Ul
BooN TV ooy ut, X0):8, 95e X= [1-3)T 19

Jd/df" , U"\/_-S—/ 120 - LI yI-9

(-

REGION Y i: 0




P uNt
S0
0 X< <) t‘-'tB< [

g fH_:_r Aexet-l @ U1, ¥)
!

1 blexet T / \

teXel ov f '

\/ [- X : )
-1 -l 1- t I
f

S, ey [

Al
w27/ /]

-] X

TH GIVES

01 1 ar el WE wosE RECION (V) Ao WE MWT WJIERT

A SHOCHh THAT  START AT Si“):l CONNECT Wy RE Gow (DT Mo (1Y)
U, 0 (Econ(v) W= (eEed (D)),

.di‘ = Q!u+)‘Q‘U«, WiT ) Q(d): U3/5

t“? Uy - U
3 1 1
O T I A 0 RPN IS TR TR By e
3 v 3 y 3
; ' tsl BE KO AL
wrh - Si): o we o GET ; FAN HT)
S- i1 1o I S A2 SHOCY .
, .
303 |
Now FANY Riewr EpGk X- 1-l

iy S WM S Lel o 13
wow 15, = S+,

E &
/lX’L' AT T4y TIME Wl 1oJ £ RE GON

7@ " (M) WE  MUT MANE A

NEw SHOCY  TwaT (QWNECQY
X Fab 10 Rr.o(o«(il)

TaE Picturg oW (Xt} PLANE
t SH0 WN .




80 C’Sz .

Jo | J51 2

EOBL
TA - Yk S, -0+ [ ) ,

i



Y
ExAMP (T (QUALITATINE) LET U, (gluj ) =0 wrn  §° Y ”/2. @
Now SU PPOSE UJc p (-u)uy =0 -0 cxes VTN Clupe{-d '61(‘)).
upoy: ) 0 X0
l Ik Q¢ X<l
0 o x>
)
WHERE  woduw You PuT 4 swocd- WHEM DOE  TAR EXPANON FAl (ol
50 (U7 10N ¢luy: 1-u C>0 o oclel c(o):, )=
¢/vo )
uix9y /
~ ~
4 L /
o+ —> Ly / )
1 X B
S0 (4 EXPAN (S / ‘ '
P Foim  FAd MEAT - !
HE RE w  RECaN () 5]_1 (.U Kiog=§ 0¢§d)
dt
b9 TR 1 B
J;‘ s
— s, X:¥y
W REwow <) Mo (T0) yz 0

EXPANQON F AN NOTICE (T w

(0 Y : 3(A) WITH
T vy
Al L] - , -
suocu JSPEED § iF WE

U

CInNTEa AT A=l

1% — c(jl/\))w_,@,«x_-{'g:
- 9= A — g0 1-A

1) wo 0¢ Ko

Y {

g Sdocd (ONDIT(ON SJJ :‘{;(UJ-%IU-)!

dt  U-U.



: i3
J [t f) ) - D)
J'b ”+ U-} d+ U-
ook L e L),
a1 !
W REb o T Uf:' — fb:i. 5[0):0
6N T RN Ho2
S t/z'

NMTICE Ay N PREVOU EXAMP(r Taar  EVENTUALY

TAE SHOCH Wil CATCH Wiy TR EDCT oF THE FAN,

Ncwm:{//
o l

% : 7 | :, (

(o)

t

oy

d=o X l

Al 1 pREypw ExAMecE wE o NERD o hiTo A

NEW (0 Cd  WHEN WE LOJE REbton T re. Wik i/)-.( 5 t:=1




(ko .

EXAMPLE J, -yuy:=0, X R
—_— t g U/Z

Ui o)= TANNK .

Tapr THE SHoch  THAT EMERCE U JTATIOWA DY,

(i) SHOW
§0 LU TIoN o W,y xlo)d Ciup:-d
& IHU>0 C <o
(JU : 0 L“O} : T“HI; # Ja  (>9
H d—
Now Us TANHY |
WAVE Wit JTEL PR
Yo Uy = SEG'G iy J/Jé AN sec '
- )}
i jech
mo b oseen's to1)i J]\
1
Jo Uy: SEcy 9
I-figen's

by I o | wilicy occom 4T 40,
Mdx [ Skcn § |

§n “:lj 9550 — XB:~TAII”IO)(I)+ Q : O.t

MW SICH JPERY b
ho--t TR \
b (1)

d1

dt=- 0™ (Un 000
(0 THE SHOCH  THAT FOIM !

s JTATONAN N




EXAMPLE

S
Ut-LlUx’O/wﬁ()((w @

ix o) col X, 6 () Lﬂ/2 foR  FiTime JH0CY

-SHETCH  HOwW pTiAL waAvE STEEPENS -

- FIND

- SHOW

SOLUT (N

QAE Anvg  TIME  AND  WHERE 4T OCCURJ

TAr TAE JAocd THAT  EMIRCE) w 4T ATIONARY,

ClU)=- U 3 >0 U oj:o c'eo
(0 b U>0 /

u4x0)

W -u X< THE WAVE

—

; /\ /\ /. WILLITEEPEN A Jwoul, EXTEN
N

. THy  PIcT Ukt

EINV NN

PEWODICA LY

. N
NG\

SuoCH
witk FQ v,
CUARACTER Ty Y Jx/di -, Xlo)§ o ¥:-Co§ b
J”/Jt o, Uo7 EERLIE
y=-SNy §
$:+Swsss,xt=l s U c[Xrdt)
NO W Uy = = S f
I+ Tom§
{B: ' - | Wik {:-‘n‘/ 81 PEMQDICHY — 4:-" s (In-1)7
My [ swsl 2 /z /
=440 TH VEWS TAN X G S,

BREAMN TINE AT Ty ozl TaAT occom wari o be (20-1)7)

Sk

wiicH (QRLEJPQOND T )(B:« W)t+4: 011 ;B-
wEmag 3 oromy wiaERD  wAVE  BREAN.
Uo.oon () L) wE e uwurm
;1‘ l m) l T U,:-1l do '/dy‘
THR SHOGQR 15 JTAT 10 VA,



