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Abstract

This research explores signal interference when multiple signals are inputted simultaneously.
Analogous to a mathematical problem: "Fly to the west to fly to the east" raised by Professor Yu Senpeng
of the Department of Mathematics at the National Taiwan Normal University, we hope to find the peak
condition of signal overlaps by analyzing the signal overlap of multiple particles at different speeds and
the positional relationship between the origins. This may have applications in improving transmission
efficiency 1n the signal output of hardware receivers, circuitry design or logistics by avoiding mutual signal

interference.

We first derive the ability to quickly identify objects in any system by solving the journal problem
through piecewise functions. Subsequently, we increase the number of degrees of freedom through
parameterized curved equations and vector particle positions. Afterward, we use Gaussian functions and
Fourier series to express the solution in simultaneous equations, and finally discuss the closedness of the

system.
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HEREY o HEITREET R [X] WHE [x] = min{a € Zlx < a} » BEIHER > Bl
BRS KA n SEmE > EUEHKRY g = 0 IR ¢ T RES) » Hb e (v,y,2) =
(X W), YW),2(w)) » WEFE C Z ML e; ~ e » EHrft WLOG % e; = (0,0,0) BRR{CHE >
H e = (x5, yp,27) BB A4 - SRHI B B BIESR B e BRI HERE) 7 -
B~ e Ta(®) AR FIREH U S B ETER M EEER R m©) =C(ht) =
X(fut) T+ Yfl) [+ Z2(fd) ko "HAfih4g ¢ 2 4REERIEHEWT ¢

i er=(xf.yr.zf) dx () 2 dY (u) 2 dZ (1) 2
s = ,[ (du)+( du>+( du)du

e;=(0,0,0)

PR b s(C) B—H & 2R > REREFRICRLIE o HIFoR - 2K 6]k
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K5 200% - WS ARy 400% - (RIEEHE - AllZds s TIEERSISITIE 70 0 AR R pa(t) =

vpt )
o e S w

PERMIAE > EiEES 200% ZBFREIR - (I EEESREREEE - MER
n EEIEFTHRI RS > AR 14 Bt n EREEIKES) 20 ZIEREN - A 535
RRE S(¢ +14) = SO > HIFTAEEE [EEFE] ) FrZIRTHE A EEARE o RIEBAFIE AT
A BB E R L E 0 AR E da(0) o RV AT A S A AR o Ho dp(0) =

AU

i
£ e

pn(t)—Z[”"z“)]]

=(—1>[ x (pa(®) = 2[222]) + 2 (pu(t) -

s(©)

2[229]) € [0,100%] -

HbHMIESR T FEFE S £a(0) = pa(0) - 2 [222] € [0,200%) - FoE EEELE ¢ BF
A A 5 A B e — 8 9 L o 25 A BB (S (T4 BT 08« B BT e
dp(t) = 2[£,(D)] + £,(6) X (—DO1 > A H d,(£) = D x dy, (£) » 41— 2 5 RE B AT 248
B n GEEFTHIEN € - dy(0) FHER 28 > FRER U FEE R 2] ¢ (R ¥ i j €N

[1,n] s.t. di(te) = dj(te) = A FLAFHPATHEE -
di(te) = D (2[:(t)] + £i(t) x (D) = D (2[£;(t)] + £;(te) x (=D = dy (e,)

= 2([£:(t)] = [£;(t)]) = (fj(te) X (—1)[4’1'(%)]) = (£3(te) X (—1)lCN)

{‘Bi(te) - ‘gj(te) = 2([‘gi(te)] - [fj(te)])
= Vi,jENn[l,n]

or )
0i(t) + i (t) = 2([€:(tD] + [£;(t)])

BARIREZ I LR H 480 E 2 n B IEHORIR M {vy, vy, vs, ., v} PURIESTERE D >

R RTHE(AH AR ] £ BMILE dy(te) 751
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=~ B RSB = AEBILE

MRE R EIRAE 2 (B EANG AR (B 2 28 (d € [0, D] 2 i BT iR EE) ) > 3k
IR HIBZ B Ry TR fy tv, Z =R - FEEEFATS A Fourler series ZREE{GHE &2 IEH3E
BIAPI BT LURER P BB - MR = AR SR — P RETESR ZIFY -

VEARMEE R AR EY  SREIREE R 1 B 2L 0 N H R — R - #E
FTHERS A IL R -

n2m?

8 n-1
:{bnz X (=1)"2, forn€ odd

b, =0 , forn € even

8 (-D* [k + Dnx
= f(X) = szomﬂn <f>

FEILEHAP IR LA R R Bk x — t BT - YKo #m aR%E 1 B - e EHE

2 % & > MO A FEATERE 90° 13 H L M T & bt 7 2 ZiE S AL 2 = Az ks -

, 1
dn(t) = E +

4 o (=1 _<(2k+1)n(t—%)>
n

n? £ 2k + 172 3t T, /2

T, =22 =+ GhAHACRRE D 2 [RHHE et - RIS Pl
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D 4D°° (k| ZVt
n(t)_ — m51n<(k+ )

oo 1)k
=4d,(t) == + —z (Z(k )1)2 sin <( —|m(4f,t — 1) )
k=0

d (t)_9+iD 3 (Z(k-ll-f)ZSHl(( +%)n<;—i—1))

F B > Ay H R E i W 2 t, ML B EHEHM mE VijeENN
[1,n] s.t. di(t.) = d;(te)  BhEE » FRAIFI 2R A (8 B 1E 2 ek SO i A e 50— — S e R Ry

e (BB ) fut = ka(6) + 252 (ki (6) B AR TR 1)
SISCAEIL NS ) ST M -

= d;(t.) = dj(te)

, ki(e) + 2t . k) + 2%
= aq; fl = a; f}

¢i(te) + ¢j(te) —1
=

2T 2T

()bi(te) _ ¢j(te)
k 21 21

=0

{%@—ﬁ)=mm)
= (m(t,) € Z*)

or ,
te(fi + f}) = m(te)

EARIREEZ I IO H 480 E Z n B IEHORIR M {vy, vy, vs, o, v} PURISTERE D >
R RTHE(S AR AR ] ¢ BLE d(te) 751 -
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0~ BB FAMEEERAYELEE 2R

B JeHfERT Ze & R P AET G > BRIMTHE A ST B R O RS GRE & &
dn(t) » THBENES AR D 8 R 72 Py LL B B > st Esiiax M 2 B8R mT b
ZEAffor far s fu} © BOCKHRIFEEAS £ (v = 2D, ) FZORHEE > RS S B2 H PR
BRI -

BEE R fo PRGNS » BB tpas.m= 2= 2=2=—=2 (Vi€

Nn[Ln], k; € Z*,f, e R ) » HNBAEPAMEZEE > H kg & REE - QAN fi
T(1,2,3,..n) 78 [FIE B Fo B > H Rdlmw ~ V3~ e? ... Z[EEDTIR » A BE(EE T - B4
SRETEN fi EBAEEEGIRS (§>0) AlFZ A EHEAFEES i & /A

AEEANIR § BT - B AEEE D HATE S i ZGEImNE - £ = Ss‘ R =
% RILEEHE - BEEREHARIGER — 2R =P &% - BaRHE f 2B IRF F
(a'®,e®), (d'@,t@), (@D, ¢®), .., (P, tP) » WHElT f; ZEZIRIRFE R (d'(ﬂ,%),
, t@ , £3 , @
(d (2),?) , (d (3)’T)’ (d (p)'T) o
FE—B IR > MR 2EEEEL f 2% GhEBEILZ i ZETHE

REEHE o [EVERIE] i a4 SR L e - TR FERE B M — T TR f h 2B
B BEB I BENERER (p>0) 0 BIE f 2% 2 BKFE R (@MW),

(4@, 6@),(¢@,e®),..., (@P,eP) - TG f R K F R (A0,
@ 2 (g 2 ) P,
(¢@, p),(d 3, p),...,(d 28 p)

R EalrEmsE e - BMIE A TRREEIaiRT: (fu 2 fo ) fn} o BIATHERHEZ 208t
ZEBIURE - HESFE D ~ INEHE (= p& MIamEATA AT -
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ffi ~ 5130

FEIE KA 2 T B AT R DA =7 U e A 28 7 R B B P Y B (P 2
fie Z BRlret s - B E R B R R B TR 2 BRI er s, ~ S er B ~ (I = A
fif o [FIHY ARG BLAE % H AT 2 B0k - DAR SR B T BRSO bR B AR AR -

FEREOIBISE H RIHIAR ST - R H A& o 2 B 2 X HPRIGE - (EE 1R
i ETEma IR G P Nk Ay s B 2 AR (5 - FELLA S DU DAEN PR TP USER - [EI0
WA E SR SR LU S 4 IR - A0fEEREL ~ BRIRTRY AR AU AR S e g
LAY F B R -

5 - LHATE FE5R T R RISER - 5 =82 BB Z AR {fL 20 f5 ) fol
B R IEEEUT IR - R EERNIRHR 2 B R A B R 20 (i 2R SR T R
AYRSIDREAIRS - 1B —TRERRAE R m AV IS TIFE T -
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B ~ &R
— ~ R TIRTRE

(—) Question 01 - EHREA1:2: 40 » ZEEIEMHBEMUE (8o B HEE) FIHFRAR

th(d0) tFeks (5 5+ akr )~ (3,5 + 4k ) ~ (04r + 4kr) > Hip k € Z* -

(=) Question 02 * EHRLER 1:3: 9 » —EEIEHBNE (8 e; B ZFEHE) FINFHRH

5 (O 1k 5 (2,2 +9pk) ~ (D, 2+ 9pk) ~ (2,22 +9pk) ~ (0.9p +9pk) » Eorf:

2’ 4

kezZt -

(=) Question 03 : EZREER 1:3/2: 9/4 1 » —CEEMBAIE (8 e, BEZHHAE) FIF

HB 5 (0 &7 B (5,52 +36qk) ~ (.20 +36qk) - (2,75 +36qk) -

5

(22,1244 4 36qk) - (0,364 + 36qk) Fi4l -

() i 5 B 400 86 8 B 5 7 2 0 P03 2 vt € (s | = da(6) =
(-0% (vt =20 [22]), (a e Z4) -

2

=~ RETRREI L A

(—) TEERITRE S pa(t) 4 = ont .
S (e ey

(=) TREBRETAME £a(6) 1 £a(6) = pa(®) — 2 [222] € [0,200%) -

£ 2 2 2
O e

_ dn(®)
s(C) )

(=) "rEEIEEE d(0) ) =
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o [n®
) <(‘1)["”” ) (pn(t) —leT(t)D +2<p”(t) _lenz(t)D)

= 2[€,()] + £,,(t) x (=D)n®] € [0,100%] -

2;(te) — ;(te) = 2([£:(te)] — [€;(t)])
QUDN: i AVL A ik E e or , Vi,jeENN[1,n]-
ti(te) + fj(te) = 2([£i(te)] + [fj(te)])

=~ EUERE AR

(dn(t) =24 fT—ZZZio C1F sin ((k + l) T (% — 1))

2 (2k+1)2 2 D
D -1k

(—) TRrEEEE d,¢) , ={dn(®) =5+ 2—32?;0 2z Sin ((k + %) T(4fyt — 1)) .

D 4D -k 1 at
d,(t) = ~+ ;21210 2Dz Sin <(k + E) i (E — 1))

\

te(fi - f}) = m(te)

or , (m(t,) €Z*) -
te(fi + f]) = m(te)

(=) B ifRsH 2 = {

VY ~ BB FAMEERRAVET b RE

BIRFTA R TRERRE - B {f1, fo, fo, o, o} BERE R BEIEGIR (S AEED - RIS
DAY EREREERER - R RISUTIR AR {fo fo for oo o} SHERBE AR (A L ) - '
Bo&H 8 D ~ JIEHRE S = p& BRI ATA I8 A R (T -
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2k~ SH R A

f (2021 406 A 25 H) = [s2 &5 ] 23.976p vs. 24p © W& RARAEZE 0.1% 2 #9F5/)N
FERAY 2K o SPILL HK » BYE - https://www.spill.hk/audiovisual/23-976-fps-vs-24-fps/
AR (2022 4 06 H ) - AR EBEE—REITRER - B Z2EREREHERE
HFEHATIEE 61 &8 1 B - BUE : https://www.ntsec.gov.tw/article/detail.aspx7a=5132 °
SEmHEtET - k4 (2022 F) - NEAHZENER - FTHBUNSERRARAEE
SR o BUE - https://serc.tn.edutw/111 4EFEB I ST B EAR(E M/ -
FRERRAIZFIERR S - £E4 (2023 ) T IREIVY » REI | ZAERELHATT - 2023 Fr iR
% 63 [EE RFVNERI RS - HLE ¢
https://sci.ptc.edu.tw/Pthsci63/Upfile/Works/1677557188 _154226_31.pdf °
PHESP (2005 4E 03 H 21 H) « RELEBEARE « T #)4% Group FYME | - BITLZERTHIA
ELgEE 2, - HUH * https://math.ntnu.edu.tw/~li/algebra-html/chap].pdf °
BRER (2012 ) o Et&BRISEIERIEES K 09— P TR HIRASE - Airiti Library < HY
H  https://www.airitilibrary.com/Article/Detail/U0001-1507201220520900 ©
Stewart, J., Clegg, D. K., & Watson, S. (2020 4 ) - Stewart: Calculus, 9/ ( Metric Version ) °
Cengage Learning ° H 1169-1179 »
Weisstein, Eric W Fourier Series--Triangle Wave  MathWorld--A Wolfram Web Resource © HY
H : https://mathworld.wolfram.com/FourierSeries TriangleWave.html]

SR (2017 45 11 H 21 H) © 4-3 —$—BRple ¥ - BL& R - HLE ¢
https://luciuschang.wordpress.com/%eS %9 %ba%e 1% a4 % 8e %e6 %95 %b8%e 5 %oad%b8/
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