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Figure 3-12 Tustrating the rectangle function of an arbitary function.

S SO

fix)

e Tt _nat _afl sere cressings  gemecale o ungwe. rect £ O :

and much  Fine s¥yructore  Go logt

l’e.PV&Sem"‘ thjﬁwpljby ks

e he 220 ex-k:hsumo-ffec,'f(Fan))”{oﬂovsaaqm’F"”“ A

et (€Ce,)) 2y 1 €l ¢t

71 ) -
e e Seme  Caution, .0\95;13% ho P case af in fhe cae ot The
Carbitraly =D fenchin,  oxcept  hore ce have a  bandk eroun A

onul ,c ontours gm o 2-D - fomction.

E—x - . - PR — o ‘ '
o Lrominaticn gf the  arbihary [0 finction abeve shaes frat e

Moord +6 : ; :
e Mt FR Y of | The ket ympulses  ave invesely propertiesw) to e
#n : y ' 15 e
o slepe ot e Lorncton €M (x)  hear e zere crossing. (Coby gy st 3 "

S50 fr Mo LD coye e Padist of e bah&r&w“ﬂ‘fy



Hu._.)x‘i?g_ﬁ.elg_mpLep_g_p-h:;».a\ o e E,VGA‘;h+ hmkes ot hz.&l‘h:!'

orgles du e conteur. Ja efher _crards, e stecper tre
"_ Slor_pej fre narrower the rect CF Ceng)). band. See e
followd ny 1 uedration .
/.r
,,,,,,,,,,,,,,,, - ——— " ’ z 2
| \ / \,
e —— S, x / \ .
- ' ' S \\ .
SECTION X--X
Figure 3-13 Functions f{x, y) (above) with the zone between the contours at 0.5 shown shaded.
e Cross sections (below) show how the width of the shaded zone where it cuts the x-axis is connected
‘ with the steepness of the section, In each case rect[ f (x, ¥)] is unity in the shaded zone and zero ‘
Y LY3 C.-eucyw! Refe tow Lame Deltas o
3 e bovwmdh. ear)ter ot by Pereme feriirg  on lime ko, i slepe
Jeads tn_tne  vesAt Mot Ne  line deltn Stemsth s e Femefton
o . Oé' SIO,PC) o Can Sff{ werce ot dne constrictrun e :.,Stﬂ( fo e e

-

QV&.IGG\.*C e 5+fe_&l"tlﬂ} OF ) Gg . valeatls ¥ he - comghirva Fron -.JTL

Jl\. Cas€s e Saqt o  QXouiming

e p‘\.-} sveal que;_e:,i"_f}w -




_£-

G e deffe  toir e canm rotute so thar e dont hawe 4o

P .

. ncPvesc’ﬁ*_ﬂ_g,__-',‘.é‘:,,A delt= a5 SCLx+ My‘“(—_) ;@ fime detimed

by ke M~y TcEe Also asseme  Ltent 2| , Pt i Loond m

Lave g chireehon Cosimes of te 11;1, Te cosines of e anrgle

betaeen Mo the ond ™y amd G owxes, vespeetiely

Lot con chefine o potated  coordinate  soctem  (x'yv')  whee

e N axis L T tpa.mﬂefﬁh“t [1me , = il sex hat badp

T"cs%chaﬂ\m‘ e fine =S in T"“choy(ih:*‘c Ggstem s Men

He""fh-ff:ct?‘b”* udeﬁ“ttj et i T olwechan at right omsles

o v iAC  ruther P Gn e Vo odpecHon: gy defore y so fre stength

will ke andependent  of e angle, | Se. chossin, M. proper Coordinmbe

Sjsf“"v‘ s enReat ﬁ(ff""*'hﬂtnl’\; CPe shenolh o e fine - g




ﬂr,'hg__ 'hpv‘f{

L Arether fendamemtal  fonedin in 2D 5y e rikg .,'.z‘:s;e}{'_f_g

cor. viky delta £ounctton  This function is 2ero evergnhere excewt

_ aufonj&,‘:lrd@)a.hnc_ of . Censtan? vadiis. lre can describe

e 2D femedon by

whul T e cavele ot raddius /L A‘j&l'& e fecaron (s Strenghd~ ':

_ Shince abis funckies ty of € tarte eytent, we can defer —me

cetther e linear density os before o e total “pmass™

e X

Figure 3-16 The ring impulse on the (x, y)-plane (left) and the circular wall for
" discussing the ring impulse (right).

Ve wiky The. ¥ing = $ eSS 0. mass _Gn o plane e gy | @ram ne

) Qxpressionl of .
e reladion bedcecn hvenslh s un terme of nds:

_ Units  (mess example)
Ky m Brea dencidy ke mT

S wGsY s 7 omass  eq



g

Noke et The  Sume moass 15 gletermined whether e mbeg mte

_over Mo _area  or alomy 1“,,,,*,,\3-{  Pre Jemotn s G

measuyed _adeny  The cwrve. e

~To  _eualuate The strengha jremember The roless
22, Evaleate  expression

3. Teke lumt _T—>©

go) Lor S(V- n) e i
Sev-r) > ! vec_f(w )

[Leﬁe'vah,baic-*o“{ prefert on Tee provious pegs, This veet fometon

tom be Fhowht ot s o circdar wall of thickness T onA
e [»)

.__n,hgtg:htm_ -} " hence  oni 4+ cross—Section . [he th ner  oand eufer

Jimcts of "o tall ave ot r=0 = 5% or vz ﬂi%—_ e

" To calccdate e dotul mass of e Fiky, re wse

ms Sfooogdeds S

L C iy, to _poler  ceordy mebes

SS .-;;_, - U___ ) o

f’\“‘@gu“‘nov"glseﬁSjM“ S. rect C )" 0“ L

L

2
R I o “"“ C”-) 1 2wR.
e e

2-T —




S e tohal mass af Me ving delde b propor tremal e vadius .

So Lor linear  density, ne Aiedle by lrac  lemoth, hich 4 alic o te

radlis, and_ Find  Par e ving tmpulse hes cnid inews cfeasity.

@mwh.@ﬂ*“‘:‘ﬁ Fo TRe fh:pvlfe fometiay  of ‘('()‘ij)

(e = of covrse we &7 cwrve in e x=9 plame to deftne,

Can impelie, T metbsdolog, i Pe same o for fhe grmgle """‘j
__bur e rath cam ke more .Cer-_@_l‘__f— atedd | Clealy de locat@n of
e evbitrary smpuse il be ar FCry) 20 , and Tie chrensthg

will  fallow  from Do 2step refe.

. . - . I % . - . I
Ouvy _copbtretion invelves buldikg our wall  with 3 cidtn T

Lol rioht angles 4o Me covve, fecall from our earvlier oliscossions

0f Contour maps Dt e strength et be incersely Yo TRe

CSlope of Hhe suvfuce  Fluy) alony e Contorr | chee He

rmagimem  Slope T fomk at right  ocmgles o Te Rero conmtour,

To calcdate: e cam diffeentiate 1n x and g dgrectons

ond  Infer .ne.h..‘.,.,s..i@;a_c n e hnorwal divechen B

LR

Fn

The streaoth s T“h%’f“t—"-mp;ocal

-t
Qn

stremgth s

alony 20 I%"“d- 'F\ aeny ¥r0

dn one- A e fowmd MTral g( 'FCJ‘)) hate siremgths m»:»sa(

) })mpu.r}t,o.;nf..u.hq The . absalte L&J,H\_ of Me Slepes at )20, In

2-D +4ae same fs tres bot e use f.’?f-,,._@!’Tﬁdf..%fﬁf},,m"',‘.,S,T",F‘,\,f_/{,,,-,, e et o



LIRS

o Calcctiatiing T‘-:Cow;enenbd‘fn\c gmdl'ﬁﬂ* e e et e

33 o

Ik s l;r'a)\'f,lé s mcely  for T‘*—"‘J’Con“'%"-{()‘)j):o e

ef X
. S S

B

Figure 3-17 The elliptical line impulse §(,/x2/aZ + y2/bZ — 1) is not of uniform

strength.

aml D gireagti u e veciproa| o¥ T o



-

Jntuittiely ae mght tnderstond  the variable characker or

ConcMon af 5 axy ends,

Slage s %= , While

at These

A+ Te  pornt Xz, yro , fre

wt X0 ,y=L 3+ i t Tre ¢hengths
points  are o awd

e The  s1€tiiy properiy

_apphcatidns 07 Mo si€tiiy property | which  selects cestain

he ghenoh as follows. Consider the  slope (grudiear ) of he

b, FespperespectiCels .

Sanphiy 0f o sigral 15 one e of ™ must commohn

 Valves oFf o fometion. Jf e hae o onit ampube o

o caton (k) s mld ;pJ,,u':,o@ by Lemetion TCCXW))&""X
R ,,;,a,,ig,@mt.sd, Cover. e foll plane, The onky pordon oFf €60Y)

 Fhat+ contribites s T valce at Canb).  Since The gtremsih
ot e tmpulse 15 Umidy, e have

S8 280ha, 91 gy dixds = €eab) '
-

1t 4he ppdse 8 ot P origin,
1
B Sg § () tGu9)A xdgr fF(g0)
-

S e opevation of multiplyig by an impilse cond integratiny

U DGTEEGY ok The ualve of The fencton af The focatridn  of Ne inpulie

. To.dence this property, e can use e famihar proceduve.




-1~

at e b+T
1.

- S g -t £y dx -,17

Y L(ab)

ul‘T’L The gppr_gxig-wgﬁg:g%tiég_, _____ _b_e_""‘ﬁ-t' a=f  better os C“B‘O,thﬁssf‘"\

Lorcden is Agontinvoes ot  a,d. e com wuisvalire This as

The Volume. of o  squere p*;Sha ot _haght - £ (e, h)c%*e'ﬂ/(

ok Q&_,__h_)m_-__m_m,-._m

Figure 3-18 The fupction 12 Zrect[(x — a)/z, (y — b)/7]f (x, ¥} has a height about

T2 f(a, b) and a base area t2, Consequently, its volume is approximately f(a, b), and
the approximation gets better and better as t — 0.

|F he ferchin {5 yndeed discentinvous, tee coutd _ewalutrte. The

I"\"‘C@'ﬁ) ;‘d P)g. ceg mhb‘\ O\AO‘ ‘h“{ ""C.S‘-'H“_t 7‘2;-;,:.** Ler.




The sifthg property  is a. il differeat when the inpolse i

o curwlinear line implse. MHere The sifted amovnr il

Ouvoent Yo o Yine irh"ecr«f clens The .pe»ﬂ-....(-»_-tl_gh*_edl b, e s+u-,51%!:~,.,,,..._...'§

-

- —:F"'LSWQ'Q'A Q(.cahi'Lj ) ‘..5 ]

6= § Ses) £eu,y A
[

where SC) 13 Fhe  covwilihear mpilse  and < s on element

~of ave ;X6 B. e ghrensth olory the ippulse.

Diffecence between  §{)'S ot Sume locatewn HN

. CLets consider e Case of tao RartW f"\putseJ @t e game.
) _f?!?‘_’_\f‘;?‘._)__._é_r\_:eu_._ At neh by §Cr-nr) ank ene dctined by S(r-r )
Borh of Hhese are  vimg ,.f.»e-pv’{s!,,,,ai;fiﬂed, Con & coele OF yadis R
Pow do heir stieasths Compare L
(e bawe already (ooked ot S(r—n) Hal Cmass™ peas

bk do be 2Ry leading fo o Aensity ot ;:f oF U_h_‘!‘f:)

_alory e arc. S
So‘,'éo\’ Slrt-p1 ) _apply eur. rles and '\+Q9"“‘7"c _ower Pe plane

CFo ek Te Fotal mass,

gg S(rl-!l. )dxa(c) = SS L rcc,d—(rf;_ﬂ.l’)ok‘xo(j

)r"--—n




...’Ol_.

so fre fuchion B oaidy for oyt

. T .
¥ _in _betueen B \S J‘L-l:‘-:—;_ o L

CFor smell v RS x R(I

_Mass = S g r”{' 0{6 |

e mrfqn’
21T
n-x

X-@} LT . t) ( +t;' t}l

fein

i is andependent of . The linear demsity Fhen 75 3EA S z‘\fz_
(J“L‘j are The Fwo vk e ftas 01‘.‘.0‘(_;{_{_‘_’_’_"_"'\" Strensth eien though
'h\cc, are atb The goumne {oc_ad-feh K

,,fqh.q%. wu,wh% P\}P,F‘_,..,d_ii"iff"“*

ot slepes Gk Therefore A ,‘f?:"***
5-}-r¢m5+/‘\5 ot ‘h.('_ POH\‘)‘ d(' 'H‘L hu“ CDP+OUV

An poler COOM:‘*“*"J

ﬂﬁcq.” Tho "H‘fj e OQ‘-'—F“'“"{ B-j"""c of\ﬁewewﬁ- uua(e*l*jyng

- Eualeate e

gracdieats

60‘13) B AN |
.g;

@Ya.o( (-F)"‘ 3 o-hJL gwwk F ‘

_f
7o
-[j\c_ +0+'r,g‘ qmd‘eh*

(G ) . rU) )"“- B



“fg—‘“

. Pecase we have ciecvler sy mmetly ) The gw«d!ﬁrﬁ*’. we want s
* ] 3‘ F

- ‘.
o Stveegthr Jgyed | 0

R i
e v £ 2 e 57 A e ghrecotb)oniy Jemgrn 4.

for gz xYront 5% = 2y emd  steegin Jou 3 Jemath T 37

_ Rementer 3o consder the  Shape of N cnder [gihy Fenctions, becawe
the shpes ,not only The  (ecatrayg ) ol eter mine The  gHrengths af

Hhe mpulses.

| hatie feel for derwatives d\‘l*‘-pu\ses e

Corsrder har ouw  x Vet (}5 _yepreseatatnos dolls s abeut

L0 S functon Wened os o Scguencel

o Eech _successive member  gets mller andk Thianer | approachity o

bl CGan we constrcet o Similar  segience . fer. he deviyative

o Necall ne ormal _rele  for decwadiess

Cfley: L m Bree fuo - £0a)

A O [ -




~ 16~

So for gur SCYc

o2 0

S0 ConSErvet Cn  S@GREEROR . i e i i e e

A=

Im 1 oreer X _ 1 recy 22

Ovy-feciueacc O Y 1 SO O R

),,3 AU R

LLas T3 Sha“cfﬁhlsn-a” er- ?P,_. e at feast bave & tiny f+ evalrate

o RMEYESSIdas  Fea vL;lh S'Cx)“h\ ¢ VD ameloa B gute similar
[, M _q 7 j ?



