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O0:m axm0_1: 0 <m [ENV 2.3.1]
o0:Vy axm0_2: 0 <V, [ENV 2.3.2]
O0: At axm0_3: 0 < At [FUN 5.1]
Oo: Fy axm0. 4: 0 < Fy [FUN 2.2.4]
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oo: F inv0_1: 0 < F [FUN 2.2.5]
O0:d inv0_2: 0 <d [FUN 2.3.7]
O0:¢ inv0_3: d = £ [FUN 2.3.1]
oo:v inv0 4: 0 <7 [FUN 5.3]
Oo0:x inv0_5: 0 < V [FUN 3.1]

inv0_6: 0 < x [FUN 4.4]
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init

FZZF()

d:= L [FUN2.3.1]

t:=0[FUN5.2]

V=V, [FUN 2.3.2]

x:=0[FUN4.1]
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0 < V[FUN 3.1]

then
0 < F' [FUN 2.2.5]
d’ =L [FUN23.1]
t:=t+At[FUN54]
0<V-dAt=V =V-dAt[FUN233]
V—dAt<0=V =0[FUN233]
X' =x+ VAt [FUN42]

end
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00000000000000000000000000000

oo0:r axml_1: 0 < r [ENV 2.2.1]
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O00: wy,
00: w,
O0: slip

invl_1: 0 < w, [FUN 2.4.6]
invl 2: w,, < w, [FUN 2.3.8]
invl 3: w, = ¥ [FUN 2.3.4]
invl_4: 0 < slip [FUN 2.2]
invl_S: slip < S [FUN 2.3]

000000 wy=w, 0000w, 0 w,=20000000 [FUN235]000w,0000000000
000 [FUN243|10000000000slip00000 0[FUN2110000000000000000 init
0000000000000000000000000000

init
F = F()
_ F
~m
t:=0
VIZVO
x:=0

w, = 2 [FUN 2.4.3]
w, == 2 [FUN 2.3.5]
slip := 0 [FUN 2.1]

000 ADD000000000000D000000

step
when
0<V
then
0<F’
4=y
1= trj- At

0<V-dAt=V =V -dAt
V-dAt<0=V =0
X =x+ VAt
0 < w/, [FUN 2.4.6]
w,, < w, [FUN 2.3.4]
w, = L [FUN 2.3.4]
slip := § — 3= [FUN 2.1]
end
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O 0 : umax axm2_1: 0 < u; [FUN 2.2.1a]
0o [y s axm2_2: M1 < UMAX [FUNZZ]b]
00: Slip axm2_3: 0 < Slip [FUN 2.2.1c]

axm2.4: Slip < S [FUN 2.2.1d]
axm2.5: Slip = £ [FUN 1.1]

O0:u inv2_1: 0 < u [FUN 2.2.1f]
inv2 2: u < umax [FUN 2.2.1g]
inv2.3: y=0 < slip=0[FUN 2.2.1h]
inv2 4: u = uvax < slip = Slip [FUN 2.2.1i]
inv2.S:slip=S = u=

Oo0o0ooooO00ooooOoooOobcO0O0Op-00000C00000O0C0O00OOCOOOOOOOOOO
[FUN2.2.1hj000000 00000 O/FUN2.2.1jjOD00O0O



init

F = Fo
d:=h
t:= Om
V.= V()
x:=0
Wy = %
w, =t
slip =0

1t =0 [FUN 2.2.1j]

gobooboboobooboooobd

step
when
0<V
then
0<F
d=E
t:= t,i At

0<V—-dAt=>V =V-dNAt
V-dAt<0=V =0

X =x+ VAt

0<w,

w;, < w,

r _ VvV
W, = =
Sw,,
w,

slip” < Slip =y’ = /‘M+isp”p/ [FUN2.2.1k, 1]

Slip < slip’ = @' = piyiax — LSHIGES0) [FUN 2.2.1m, n]

slip:=S§ —

end
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oo:w axm3_1: 0 < W [ENV 2.2.2]

oo:1 axm3.2: 0 <1 [ENV24.1]

O0:e axm3_3: Fy = 0 [FUN 2.2.2, FUN 2.3.1]
axm3.4: e = W(4 + #)uMAXSf—iPAt [FUN 3.2-3.4]
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oo:T; inv3_1: T, = rFy [FUN 2.2.3]
O0: T, inv32: 0 < T, [FUN 2.2.6]
oo: T, inv33:0< T, [FUN 2.1.4]
od:a, inv3.4:T7,=T,—- T, [FUN 2.4.1]
00: Fy inv3.5: a, = 2 [FUN 2.4.2]

inv3.6: Fy = uW [FUN 2.2.2]
inv3.7: 0 < Fy [FUN 2.2.5]
inv3.8: F = F; [FUN 2.3.1]
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F:=F,
d:=h
t=0m
V=V,
x:=0
w, =t
slip =0
u:=0

T, := 0 [FUN 2.2.3]
Ty := 0 [FUN 2.1.5]
T, := 0 [FUN 2.4.1]
ay, := 0 [FUN 2.4.2]
Fy:= 0 [FUN 2.3.1]
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244a]0000

000000000 O0<slip[FUN23]000000000w,, <w, [FUN238]/00000000000
O00000 o, 0000000000000000%0
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step
when

€< wy
then

P _F
d_m

t:=t+ At

Vi =V-dAt

X =x+ VAt
y _ V

wv—T
slip:=S§ —

Sw,,
wy

s 000000000000000000
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pmaxslip’

Slip
Slip < slip’ = i’ = pimax — %ﬂ’pf"s’m
T/ = rF, [FUN 2.2.3]
0<Tj[FUN2.14]
T, =T, - T} [FUN 2.4.1]
a, = 1 [FUN 2.4.2]
F), = /W [FUN 2.2.2]
F’ = F}, [FUN 2.3.1]
0<wy +a,At = W, =w, +a,At [FUN 2.4.4]
Wy + d, At <0 = o, =0 [FUN 2.4.4]
end

slip” < Slip =y’ =
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00000000001 000000060000 lag0D 000 lagT O lagkOODOOOOODOOOOOO

At lagKAt

lag + b 5
lagT)ag T &)
O000Afr<lagT [FUN2.1.2¢]000000000000000000At=1lagT 0000 lag :=lagKb O

O000lgO b0 1000000000000 O00DOOOOOODOO

lag .= (1 -
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00000000000 pOOOOOODODO leg000000D0O0OCO [FUN212]000000000
o000 o0ooUooooogoooooooooo0Un (FUN212J000000000DO0O00OODOOO

T,00000 [FUN2.1.3]0

OO0:B
O0: lagT
O00: lagk
O0: Ky

oo:b
O0: lag
go: P

coooOooooocooboono

init
F:=F,
d:=5t
t::Om
V.= V()
x:=0
w0, =t
w, =t
slip :=0
u:=0
T,:=0
Tb =0
T,:=0
a, =0
Ff =0

b:=B[FUN 2.1.2f]
lag == 0 [FUN 2.1.2g]
P :=0[FUN 2.1.1]

000000000000 00000000007T,00000000000000000000000O0

0<7;,00000

step
when
€< w,y
then
y _ F'
d =5
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axm4_1: 0 < B

axm4 2: At < lagT [FUN 2.1.2a]
axm4_3: 0 < lagK [FUN 2.1.2b]
axm4 4: lagK < 1 [FUN 2.1.2b]
axm4.5: 0 < Ky [ENV 2.1.1]

invd_1 -B < b [FUN 2.1.2c]
invd 2 b < B[FUN 2.1.2¢]
invd_3 —B < lag [FUN 2.1.2d]
invd 4 lag < B [FUN 2.1.2d]
invd 50 < P [FUN 2.1.2¢]
inv4_6 T), = K;P [FUN 2.1.3]



t:=t+ At

V' =V -dAt

X =x+ VAt
r_V

(,()vzr

slip:=8§ —

Swy
Wy

slip” < Slip =y’ =

unmaxslip’

Slip
. . 1 )slip' =Sl
Slip < slip’ = ' = pupax — L)ty -Slip) g“_)é},-;" ip)

T, = rF;.
T,=T,-T,
’ T,

n

Ay =7
F} =u'w
F' = F}
0<wy+a At = w, =w, +a,At
wy+a,At<0=w,=0
-B<bAb<B[FUN2.1.2c]
lag' = (1 - {25)lag + “Er'b [FUN 2.1.2h, i, j, k]
0<P+lag’At = P’ = P+ lag'At [FUN 2.1.21]
P+lag’Ar<0= P =0[FUN2.1.2l]
T, = kP’ [FUN 2.1.3]

end
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step
when
€ < w,y
then
_ F
d ="
ti=t+ At
V=V —-dAt
X =x+ VAt
y _ V
w, = - s
T o
slip:=S§ — o
.y . _ pmaxslip’
slip” < Slip = p’ = B
. , —uy )(slip’ =Sl
Slip < slip’ = 1/ = pupax — Loax—p)slip -Slip) ’S“_)Si;p ip)
T, = rF}.
T,=T/-T,
y _ T,
aW =7
F}, =uw
F' =F
f

0<wy +a At = w, =w, +a,At
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wy +a,At<0=w), =0
’ lagK A
lag' = (1 - fetp)lag + <2 b
0<P+lag'At = P’ = P+ lag’ At
P+lagAt<0=P =0
T, =ksP’
slip” < Slip = b’ = B[FUN 1.2]
Slip < slip” = b’ = —B [FUN 1.2]
end
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step2

when
€< Wy

then
dy =3
th =1t + At
Vé =V, - déAl
X, = xy + ViAt
Wiy = %

Swyy
wWy2

slip, =8 —
. . umaxslip,
sliph, < Slip =y, = %})2
. . (umax—u1 )(slipy—Slip)
Slip < slipy, = ) = pmax — %
’ ’
T,=rF P
’ ’ ’
Tn2 - th - sz
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4 Tn2

awZ =

F}z =u,w

Fy = F}z

0<wp+d,At= W, =wyn+a,At
wp+aAt<0=>w,=0

lagKA
lagh = (1 — laifT)lagz + —iﬁgsz

0 < P + lagiAt = P, = P, + lagh At
Py +laghAt <0 = P, =0

Ty, = ki,
bz =B
end
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inv6 3t=1 = <pu gobooboooboobboooboon
inv6dtr=n=V<V, gobooboboooboobobooooboo
inv6 5St=1=x<x gobooboobbooboobooooba
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