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. [(a + bcot 9)[2(2;117 cos O — 2u? cos 20)E + B - 2(bvusin @ — 2avu cos0) — 4[2(v — pucos @)usin @ - D + C(2bwvy cos 9)]]

+ (2BE — 4CD)(—=b csc? 6) + 2E - 2(bvusin 8 — 2avp cos 0) — 4F - 2(v — p cos @) u sin 9]

3 bcos@ + pasin @ z
—= (23E—4CD)(a+“ s )+E2—4CF
2 vtan@
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) [Z(Zuv cos 8 — 2u? cos 20)E + B - 2(bvu sin @ — 2avu cos )

[ ub cos 8 + uasinf
. (a+
vtand

) au ub (—sin6tanf — sec
—4[2(v —pcosB)usinb - D + C(2bvu cos 6)]] + (2BE — 4CD) —7sm9 + 7( anZ @ ) + 2E

|
- 2(bvusin@ — 2avu cos ) — 4F - 2(v — pucos @) u sin 9”

ub cos 8 + pasin

—|[2BE = 4cD)(a + b cot 6) + E? — 4CF]z — [(ZBE — 4CD) (a + ) +E2— ALCF]E (c

vtan 0

- (2Q2uv cos 8 — 2u? cos 20)E + B - 2(bvusin 0 — 2avu cos ) — 4[2(v — pcos@)usin@ - D + C(2bvu cos 0)]) + (2BE — 4CD)

+2(v—pcosB) - usinh)

>(_M) (acos@ +bsinf)| =0

vtan @ v

1 asin @ + ub cos 0\ raucos @ + ubsin @ atan@ + b
3 [(pasin ¢ sbcos) (aucosd ubsingy (i, g (@tan0 +b)
2 vtan6 —v
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One Hundred Problems in Elementary Mathematics =P T2 2N BB BB [E /H (the circus is

k
coming)HETFIZE » FErfESCAGIATT ° E> = sin @

4 \/xoz —+ kZ

Children are playing in a meadow near the highway. Suddenly they see, at the place where S BAE AR FASD = 0 »
the highway comes out of the forest, a clown riding a horse--there is a circus coming. The ,

—(2u~x)
children wish to run to the highway in order to have a closer look at the clown. The X = 2(0% — :2)

children standing further away won't reach him, but they wish to see him from a distance

(=) INZA BERLE /NI
1/ NZE— B R T I 4
HE = EZA(vt,0);B(a+ pncosOt,b+ pusinf t)

as short as possible. All the children are running with equal speed, but the clown is riding

faster.

The reader is asked to AB = \/(v2 + pu? — 2vu cos B)t2 + 2(busin 6 — av)t + (a2 + b?)

(a)draw the line separating the part of the meadow from which it's possible to reach the N

clown from the remaining part.

_ 1 .
(b)give the course of running for the children standing on the line. dAB _ [Z(U + 4% — 2vpcos )t + 2(busin — av)] -0

dt J @2+ p% — 2vpcos 0)t2 + 2(busin @ — av)t + (a? + b?)

Hp o (R Ry NZAEREE]/NE: » AB > 0
ALY BRI R

SRR » REEARI— TSNS BT - XTI PR R A (v 4 47 = ZupcosO)t + (bpsin 6 — av) = 0
A S R I E D P S ML B B R R P
@@ﬁi%%@%ﬁ%oﬁﬁﬁﬁ&iﬁ%%ﬂﬁ%ﬂiﬁ@iﬁwwﬁHmmmm av — by sin 6

t =
2 1 2
{HEZA{EOne Hundred Problems in Elementary MathematicsSFHEE!| 7 2E{LIAVRIRE » & (v + p? = 2vpcos 0)

AR S > R AT BTG [t A R A R FOKEEE: D e EE IS > /NG — BRI — (& B 4 A IS BRI N

(c)give courses for those children who won't reach the highway before the clown passes

them.

—

-

e HEY
— ~ IHE B EFE S Prfe R 2 Il e R
(—)draw the line separating the part of the meadow from which is possible to reach the
clown from the remaining part and give the course of running for the children standing on
the line.
(=) INZBEREE/ NS
L AT B Al ?
SNEE e -
3. B AL HA RS T/ NZREE] N =)
=)V INFZA e R NH- B N
( 1.Z{?%;Ejg\g?ﬁ%\%éﬁE’\JH%?%UZ%? AcAFHAQ 28 458 tIFE72E A, - [F]—HF[EBEH B, i 28 45 2t 15
255 B NZ— BRI R — (R B AR M R BT N T E%ﬂ%mmu%ﬁéﬁ,m%¥@%é%ho
3B FIRTTHTIRNES » SR /N2 E SR A R R BT [ - T o
s NSRRI ARV INZE AT - #BA1 X [BBo By » FEE FERUSSIN—%EB, » Al =MP =& &KEHR A
=~ ERERAEBYRITE T =6/ INZE—BER - AR B3R Fhrim @ mis ] ? 5]
DIAENEI L YA R

— |

BB, + B,A; > ByA;
B iCL

- ut+ B,A; > ut+ B4,
— B,A; > B{A4
R By (2t B EE EBE T BT A, » BIBoAy B AEt IS AR S/ MNEBEIES R - &
R E LGB TE L, -
3EFHRTH RIS - SR/ NAE SRS GRS A S e B/ N -

(1) 553 LRI IRAVE R BRI 2 Ryl goar > BOLEERE Rdgoa * HIZAILgoar s

— ~ FEEE R

(—) Yl [ BN ATl

(EEIE I3 - BERL B/ NAHAYIESSAE &y | nThllE o RZFRA T A ATl e
(=) ] hi4R

8 53 L Rl o AN T Rl W 1 25 S e Ry Bl - e > EJ NS A 5 T AR

T R
o \ o P e e L R D A
(—EREZRAZE T NS A » /NS B D FARG AR R BEE - Nl TR IR RS 1
RESS DIV /MR DR - (2)Lgoa TI5m 2 0
e R A ELEEHA: 2o HH:
(—)/INFZREREE] NS A0E(=) - &Ly Ryt FFHYL > #Emy <0 HLi BLgoar
SCLL RIVEL, By L $1EBREEX T AR ET LS - H L, AIXEHA,
HIEN(—) > EEEBEH(0,0) 88 » AHH (o, K) (HHxy < 0) 34y = Kiy+x 75 A H mBoAr = BoAz = q
%5 [BRELA ~ BIA (xy, K)FEIE A F2.- (2)58H H Ly FyLgoa ZREY -
6 Bt=1t, > MIIiYAKF > BIZiYB; JH:H%:‘dgoal = B1A; = q — uty
|~ M&Et=t, » AMINALMNE > BiLJNB, » ByA, = q — ut,
: v, >t
Al ‘2 A2
N | Q/ / - B1A4; > ByA,
% 5 4 3 2 14 1 2 3 5 — lef%llgoal
2 LyoaiPIRIEmM > 01555 :
- AD (Xo, k) vt ) Al (x’k)
&l (—) ’
4 dgoal
x1 _xO \/xlz +k2 2 B1
= — . = 2 2 = =
Vt=1x; —Xo; pt =/x;2 + k2 ot - " ) |
1B W 5 BTS2 J
(v? — u?)x* + 2pPxo)xy + (k*v? — pu?x§) = 0 4
2(=) (1Y)

(3)2}\Zum_lllgoal&dgoal
~Qutxg) £ [(2uxe)? — 4002 — i) (K20 — o)) : )
X, = e AIBI(IY) - 2 ARE LB (o, KOBIZE Ay (KB A d gy » SR (20355 -
vi—p
Looar EsAy FIBo = 48 » 3R IIEBE0 » O)CRHZEB, - A4
—(2u®x,) £ \/(Zuzxo)z — 4(v? — p?) (k?v? — p?x§ A1A =x" —xq » A1By=Vx'? + K?
= 2(v? 1) o SRHABIZ A, 2 FiF LR = X2
1Y
. 5d, 0% > doooy = A8y = VX2 + K2 — K& =X0)
BEAR » Doy 7 BBERT LB i A dgoat > dgoar = A1By = VX2 + ;
R Fy il hiflsE— FHIED = 0 » (2u?xe)? — 4(W? — p?) (k*v? — p*xg) 2 AR Rdgoa > B/ IME » PR 58 BX 15 S B0 ] G -

4By = VxZ T K2 — L0

\%

dA{B; 2% £ _
dx’  2Vx24kZ2 v




MIAE WS 3. B HLTHST

x4 p A5 H i RS BRI e R
x'2 + k2 v2 (1) OB<r > a<m
1 PAM FE R (L7 R 3l SR (A0 B (1))

BRI = ik |

Aoy — & = OFTAIE RS R /\ﬁ

o X' = ik (IR AR ARSI RS MA » S R NN
k2 M
(x’2+k2)3/2 ’
AKX = pk /1 ASBI I HEBANA0 - R B F ME -
g El(+) Bl(+—)
B S Lgoa HIAIRM 2 0. 550
A > BFHAER FLgoar ~ t * dgoar
(=) HEsTATE EIRS (RIS - AFIBAAIET 1.5,
1 48 ZyF1Bqq RyBEEIE Z s ki EEsE - NELA ~ BRS, & ATRILRSHY BRI/
ST r—>b ar
u SV
E>T » (RRBIHTOQu BB E E QY » ABE AR BarURERE T - MBS, NIE—H
(GEZEAK > OK> 7 — b HTR<ar » SXp<V > FTLLS; P AT iR -
4 B =T A BISE{EQuIERE - T ORI EETRRIIEE A - BIES A% ATRERS -
B BAENRERERE0R & o AR © V> w o FILAES A — (8 AR -
) .S, &
& ( 71) Zilvay
\ N \ Tl Al \ . 2y d) - H D WO e s e gz s A e
SEI(E) > BIFEVIZE - SARIAE o » (& Fr 2 B AV SRS B - T BB ey < pELHECOS O Gy T IREAERINGE » AIZSHLRIRLR: : BALEAT » Al
G LA i B HEE B L OFVERRE ob - ELBIS— BRI SRS B) » {EILTRIT— ek =5 H 2B E () -
> OBFI[BIORTFAKEE » T8 ASLL B HE i 5 KBRS JE7R (rad) Byt o . b d b e d . , y
V> - OBFIEIOSHAKES » AN B B HL S KHHRE T E 1 £ (rad) Fyc Ecos 0>20FF + {5 BRI AU LB © 2B RIG(N 23S THER - T5A - B ATHE

SE st > AL T 7R
ut = Vb2 + 12 — 2brcos 0 = £(0)
vt = (a4 0)r = g(0)
AR e T 15 G DR R Qu BB ATEBRT » iy oo A > ~HIV T A 3 PTGl -

d(vt)

BT IR T 0~2{E 2
Mificigicos 6<=215A ~ BT EATRIETLURA « B B S L MSEE » A{ES, /352 3(Eq

>

no Vb2 + 12 — 2brcos 0
v (a+ 0O)r

R TR A G - BT mbT e M E - S8R

d(ut br sin 6
£ (6) = (ht) _ i
do Vb2 +r2 — 2brcos 8
R (@) o = & () & (=)
br cos 6vb?2 + r2 — 2brcos 6 — (brsin 8)° . —
f7(0) = 7o _ vb? +r2 — 2br cos 0 BtIEHYOEFEIER 2N » BAFTR FyBA RytEaagR - A EEE) - HQ /AZFE
o o 2 2 _ -
do b” +1® — 2brcos R EE(AIE (=) -
2 .b > Y P O g de AL
SFERL"(8) =0 » cos 6 = %EZ;  ROMIY AR/ NG % - REga—EEHE  EREE (B2l cos a2 » Hi| Rﬁg%?gﬁ'gﬁaﬁ , BHEEERR(1) > A EE S 2 AT HE 52 cos a<d -
r vt - g . r
d(pt) ’ d(vt) = e \ 2
O < 9 < HE[: ’ — ’ A 9 — =r > H 3 o ’ e S \[ = = =t WA
<0 <mly > — A HE HAEE(0) = =r BHEEEHE - AEecEE - Hl EU@E_ZESB FAER R TRER - 5% A 3 (E TS -
d(ut) d(ut) b
09 = gy MAERIT <D (<)
do
. . IR IE I RGA ~ BRI R4
(REEMEE > BAM ] DU N YIE T o
) axtin (i) ~ 75
-F ol > > N -, 57 v Py 1= ML ST LA == Yz
(1) SRR _ B E R R S LE 01 4E /N 2 BRI E R - HARYL » 0)3flF
IR -
; ST o RIS FTA RV = > =t .
\ 5ZA ~ B¥K(cos®, sin®) il 5]
'° k T (0l (1Y) .2
d(ut) A2 TE . d(ut) - SRS E D i=3 , g d(ut) . d(ut) . N a 2E
d(w)iﬂ/TM S [E] 200 TEVERY A S w B A DHERT  fHEC R 200 T 20oD) Y FE
SO ———— il -+00)
R Ry TR - R A S .
N2 A d ursjall KA = — VAl N4 ) I /\\ B )\\
()5 AW RIS - ESHIRERIC- d(ve) R ) » FoRTERs—(FfINOPIBEE B FrE (B HELLE
. - A G
SABEAC S HE AR Y B, g QMY o By D), , e y BRI BT TS AT A Al s , o
FHEARR R B » BT AR 20 2 —H. d(vt)iﬂi@_uiaﬁ%: (755 05 X > BREIEAE FT T HY AR SR 7 wt=1;V't=0
e b \ _ JRUT | A(Ut) s 5 v p \ U rLaa , , / y
(SR EDIHAE RTINS |) - FIEMAERTIS b < EATEDEIRATHE - DUkESH - 771 AIf30 = i+ A~ BATHHRL
o YRR - (i) B2 X L
s B (x,0) - HEBKAIXIERFEO > HIAT15:
tanO = Sin®
cos® — x

YBK = /sin2@ + (cos@® — x)?

o o TR b E A MRS R - BK = W't 0 = V't

d(vt)

| BT {4715
Il &= B E 2B E FRiEB, ~ Bl - HEEAST BIEBAYAIH K& m - AA ~ BfEBy ~  B,fEA AT tan20(W'2@2 — sin@V'2) = sin2@V’2

Aa(Z0El(/\) ~ [ElOL) -

1
W2@2 — sin*@Vv’'2

tan® = +sin@ V'
\

ERIMCAGERT AR T $fE 2 tanb{E fex

(\)

i

(J1)

E




(VO)E (/N — EL&R - RN A2 R P s 28 T R Ry (e 2310 L I R i 5T R (A 0 2

&Hom
FHREE <AVt > 0) » B(a+ ptcos@ > ptsinf — b) | .
li%v | —  EEAEIR P FTHRRRE Y i
AT EE AR BERS IE R AR BAX A RN o P AR Ry (o] ?
— SR AR SN T IERTR Byt —— 4
b — ut, sin 8 o b+ qtand (—) FERMEES - oJhiEE Ry H AR BT Bt —m— R
— —_ = e - .
vt,—a—ptcos8 0 ' vtand TR FTREAR R/ N > RIS TRIEAR DU N i B s D) BEA A U B AR E B R ]
WEARHY A~ 8 R —hiE 2 N2 70k -
o TGRSR
(— )/ INZBEMIE]/ NHRF
~uxg) £ [@utxg)? — 402 - ) (202 — )
&1 (- 71) L 2(v2 — u?) — X
TEFArea of the envelope Fsilisi 2 47 NEIFE - v
N Ry B AR F el YO PR > FBiHIFE 1] 227N A
Area(0) ~Quxg) £ [@utxg)? — 42 — ) (k22 — )
x1 —_
1 1 pasin® + ub cos 6 ~ (atan8 +b) 2(v* — )
=—ab + = ( )|2b — usin@
2 2 v tan 6 vtan 6 - \ 5 ~(2u?x,)
Hp s/ NGB N BAT 0T hiiER B o xq = (02— p?)
+ Area of the envelope #
—s = )ia & > A &
BT 5 B Area of the envelope » AR 5o AR EAT FIREEE » 5 WERS T MR N
B/ NI BT nThil R B o (E—RE el LS N
— vt
A () NZR BRI/ N T
vt —a—utcos@ b —utsinb \ | by sin 8
ST L B A £ 75 2t 1/ NZE— B R AT Z st = ST 27 207 05 0)
e | 2HSTES B /N B R A s A BB T B A B 48 > B
vusin@ t* — (bv + uxsin@ + vy — uycos0)t + (bx + ay) =0 BT/ N o
FHABHYHI FI = 50 » 3/ EARLE A (uk /Vziuz » K)F > HERFABREEEEERT Ryd goqr  ARLAVEEZAX AL A
(bv + uxsin@ + vy — uy cos 8)? — 4vusin @ (bx + ay) = 0 =LA, o
P \ (=) BRETATE BIESIKIT - ANIBHYAHBETE
TR T )3/\V>u OB<r » a<mHY{&ET
u?sin® 8 x* + 2(uvsin8 — p? sin 0 cos 0)xy + (v — u cos 8)?y? — 2buv sin 0 x 1.5, &
+ 2(bv?* — bvucos 8 — 2avusin 8)y + b*v? = 0 H TRIRSH TR R RS r—a  ar
. . \ <
FH L BT AR 4R Ry —RE(E] - b _as bV
Ust 5 FE O BT Y B— Hj“ » BT EHVIEREREOE R - MARIE T » X V> o FTPARE ZH {6 ol hilEg -
2.S F
Ax? + Bxy 4+ Cy?  +Dx+Ey+F =0 " .
XTHbxy+ Lyt Dx+ by X5 cos 6<-—EHA BIr B FITRIFICARA ~ BB SRR » 11T S, 15557 26 31d 0]
|ESSEY s - -
allks5t o IS » f/ DR oy BEHFATERRT - Ry oo B 75 > SHVA T AEA 3(E ol B -
—Bx — E +/(2BE — 4CD)x + E%2 — 4CF -
y — . 3 El:llgl_
ZC d P’ e d
os ol » HIRFFIES S TG - T2 A2 THIR: » Heosa<l » AlfFEg 22 EFt
IR & [E R Mgl - 52673 3(d nJ il
3
iy — -B , E 1 [(2BE —4CD)x + E* — 4CF]2 7':7‘% PR A RE R LR B E B S e bR 4a/ N 2 B PR rid Bl B R JE
Y ToR s (2BE — 4CD) A AL O)iRs g 5% > BJY(0 > 0) tHi3& > RAlIBE B4R &
. , 1 L -
B BEEY R B0 B > x = a + b cot O tand = +sin@ V J o7 smzgyizd M AT DUREE -
| b cos 04 ua sin 8 (LUE[E/NZE—EHSR - BlEEmEr HIR eV 4R A ifEE
NI R AR A BES T A R SR BAXEH AR © x = a + 5 Area(@)

pa sin 6+ub cos 6 : (atan 6+Db)
RASGEAR G o]5Area of the envelope JzArea(0) 2 ab *3 ( v tan @ ) [2b —H Slr_l 0 v tan @ ] + |
B [(a + b cot 9)2—(8 n ub cos 8+ua sin 6)2] n E (b cotd — ub cos 8+ua sin 9) _
4C vtan 6 2C % tagl 6
3 ) 2
[(2BE-4CD)(a+b cot 9)+E2—4CF]5—[(23E—4CD)(a+”b cos 9+pa sin 9)+E2—4CF]2

v tan 6
3C(2BE—4CD)
59 > Etan 6 =§
Area(0)
(uv sin @ + u? sin 8 cos 6) buv sin 8 1
2
Z(+75) - 2u% sin? 6 b™ + U sin? 6 T 3u? sin? 0
] /N 1 3
f]ﬁtn m*@%% 4B () [Ei(u: sin @ + u? sin 0 cos 8)buv sin O + 8u? sin? 6 (bv? + bvu cos 8 — 2avu sin 0)]2- b2
thérerimiEB(a > —b) » F{ERER » FA TR0 B e 28 /5 BEX & =) 2
o Sk
P Irr AA R 2 I 3 iR 90 - i AR\ A B oy
I 5&%@5

p?sin® @ y% — 2(uvsin@ + u? sin @ cos )xy + (v + pcos 8)?x% — 2buvsin @ y e e g e | \ s e s S \
i/ INZO T R R A RS SR RIIESED fefo] > Bl E S d R E - 192000 NaY

fsRlE > Ho R E S EEVARTS 2RI > AlE R A A Dev C+id i AHVIE (TR —) -

— 2(bv? + bvu cos 0 — 2avu sin 8)x + b?v? = 0

i

WAL SV =15
Px? + Qxy + Ry* +Sx+ My + N =0

El|EsSisle g

_ —Qx — M +/(2QM — 4RS)x

Y = 2R

EAPL LT a)

—Q M 1 1 3 2AEMIRES T » BAMNE RS o = O1E Fo o] > Area(0) A G/IME » BAME 5oy KA (FLIT

y-dx =—x% ——x +—"(20M — 4RS)2- x2 o .- )

4R 2R 3R #r ) o HITREFUEIN B o WA

Hp 5 &b o NRR0 SE LR EE LA
, M 1 1 3 1 0 Ejj{%ﬁ%
Area(6) = Eb - ﬁb + 3R (20M — 4RS)2- b2 — Eab [ A7)

TREHFE[2007] - steinhaus — A —EE2 T imny—(EZE B - BEREER U 0 BT
95.8796.12 > 178
Ty TNy
[EFH—m o E]
H. Steinhaus(1963).the circus is coming ,100 Problems in Elementary Mathematics(pp.59-60)
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