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1.2 Hamiltonian’s equation

1.2.1 Energy Conservation
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1.2.2 Flow of Hamilton Dynamics
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1.3 Liouville Operator

1.3.1 Liouville Operator and Propagator
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2.2.1 Local Stress Tensor
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2.2.2 Physical Meaning of Irving-Kirkwood Gauge
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3. Temperature

3.1 Maxwell Distribution
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3.2 Canonical Ditribution
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4 Numerical Integration

4.1 Integration of ODE
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4.2 Integration of Equations of Motion
4.2.1 Euler method
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4.2.2 Velocity Verlet method
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4.3 Symplectic Integrator
4.3.1 Matrix Form
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5. Nose-Hoover Method
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5.2.4 Nose-Hoover Conserved Quantity
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5.3.2 Non-uniform Steady State
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6. Langevin Thermostat

Nose-Hoover iE TR E R REVE TH o 725, IRISHERVZEBRTH DTV TV anNVBREZEZTHALD,

6.1 Langevin Equation
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6.2 Euler-Maruyama Method
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7. Integration scheme for non-Hamliton systems
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7.3 Time Reversibility
7.3.1 Linear System

22T, WEREBHETOREKERSIREICOWTE LD TE IS, Kililz h 721D 3R RERE T
U(h) DRI TS 5 & 1%,

%ﬁf:j—: 8%550

CORDEWERD7-DIZ, FANRE FR2ZEATHES, WE Lt IZB VT (p,q) ITWzRD5, K
FBIZEOWZt +h T(P,Q)IXB-7-2T 5, Thbb

(o) ;)

ZOW, Uh) R385, (P,Q) & (p,q) OBTH B4, ZhEHIMNT, (p,q) % (P,Q) THRL
THh LD, MIEDOGEILHFTHZ 2T 37517,

(- )

ST, RHEEBERNTH 2 &3, K% b 728D 2HE 72 HAE U R 2 BT\ 6, £ IR
Z—h ETEDLEFEF 2N T LHEREEFL W, WS 28 THS, /oT,

()-+er()

XT, IKEMINTVWBEDED, YT Lo T 1y 2RO IR RIS FME 2 /D & I3 S 2w, FHEE
—RDY TV I T 4y VRIS B175

DHATHN I

~hon [ 1 h
o= (L, )

THO, ZNEHSHIZU(-h) 2IE—HLRW,

—Hi. CROY YTV I T 1y SR HIET 5175

o (1=n22 h
Uﬂh)(—h+hﬁ4 1-h%ﬂ>

WATH I



- 1—h?/2 h

Uy, H(h) =

2 (b) (h—hW4 1—h%?>
2h, ZHUE Uy(—h) IT—T 5,

7.3.2 Operator Formulation
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8. Generalized Liouville’s Theorem of non-Hamiltonian systems
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8.2 Dynamics of Jacobian
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8.3 Generalized Liouvllie’s Theorem
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