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Analysis of Mathematical Models on Work and Rest in Daily Life:
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In this work, we build mathematical models on work and rest in daily life and consider
the amount of work achieved. We discuss what kinds of rhythms emerge depending on
strategy to assign the limited amount of time in a day to work and rest, and how they affect
efficiency. In the model which we consider here, we found an approximate conservation law
where the amount of working time is approximately constant after averaging over a large
number of days, independent of adopted strategies. This is a consequence of the assumption
that the change of vitality is a linear function of the amount of time spent on work. Though
this assumption is not always valid, the insight obtained from the model is still useful for
analyzing more general situations. Based on these results, we also discuss cases where the
working efficiency is not a constant. We find that, depending on the conditions, overwork or
a steady work style results in higher efficiency.
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BRSO, ZARRRLI A RCHIE L TH, REFEIZIIEN 20,
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4.1 HAHIEKELE-EEHREETL

RTET CIX B O 7z O RIS FRERH a(z) BT 2D LIRE LT, ZOREDIERE LT, i
EHRw & L —ROBEICIEET 2, flIE. —oOHERE LTw 2 (HFERGHATO) &
NOBEEERRTLERNEZLND,

Wi = w(z)a(x) (19)
FaRENBRHDIEEHEOEREEL VI BRRRAEZELD L. w(z) Tz OB TH
5, ZOEA. BIFITOEENSELIZ, AUERMKBEITRI Z RSB L =2mea=1Td
DiET A LS REBRSREEREZRERIET S e BNbnd, MEREROKETEXNIE, R (9)
PDEESINBEO L1 LD X5, b,

b+c=
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2
h+r (20)
T, 20, b<2/(h+71) THBLH 7% “4ERE LARVEE DSREREIKE 257,

4.2 HEBERBFHICEKELE-EBDEETFTIL

BOAEEMEE LT, HEHR v BHEERH o 0K THIHEEEZXTH LI, LV ERIIL,
HEHR wIZZFDHDF OB E COAERER 7 IZEEFEL, w(r) ER2RETHD, ZORF, —
ADHEEDT

a(z)
Wi(a(z)) = /0 w(r)dr (21)

LB, TORE. HEOHE, H20E. MACKEHEITISL T, RES ZOOFWREESERX L
ns1E59,
o w(r) 1 DPDVEKTHDBE
i, EEREMARS IO TERFRLETHOETIZL W HREHE DL T REUTHIS
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o w(t) BT OEMBEKTHLHE
THUE, FEOTHBER{TITAZLIZL» T, AEDHRZED GRAREIZHIGT 5,

TEY—ROBM THoTh, z= EEORBEECEROFHEZMETLOTHIE, PR LLTHELs =1
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2T, w(r) & ORFEEB OB THERL TH L D,
w(r) = we + W't (22)

o, AFPDRw(r) BPALBRLSTLES & TRETIIT - HAFEENER 4TI LV EAT
HTLEROTARGHETHD, TOH, 0<7<1DETI<w(r), THRLL, —w. <w' &
IRMEEZDZ LICTH, ZORATIE, BEAPICHERITAFRRNREVIZEEL 25, #l
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EREDN, ZHIFEBRIZIE f OB/METH D, ERW <0DKE, oF v, HEERIESIIC
ONTEFRLEFNOBETIZLVHEREL TOKRAEZBVN T, ZRERBERE2E L LI R
IS REFEREZRER(LT 5,

W2, w' >0 DRI RERBERPR OROAFREZ/NILTHILIIRDE, ZORZIAX
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512, B4 RAEFEPHEROETNMZEBNT, BIRIZISUTED L ) TREERVBENT E0%2RT
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