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BUDEMEESHEZS

L:=1-10" H=10 uH

RPM = Hz
60
y:=12
Nip =750 RPM
D:=1 in
S:=0.5in

A::%»Dz =0.785 in>
Vp=y-A-S=4.712 in’

Qri= VD’Nr-Jma =15.3 gpm

Shift+F1TUIRNY &85,

ptc

o V

4V
2 8 S

f:=60 w:=2+7wef

1
rpm:=1 rpm=0.10472 —

=% _ 001667 L
60 S

3600 RPM =60 o
s

1
3600 rpm =376.991 —
s

S
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TXAMCHAEMATNE LAEEMR S, 2 Ctrl+Shift+M, TAEFClrl+-, EAFEEA

tokoroV 4,+V'5 +vA
EVOERS)

assume ,ALL>0

a-b

= \/E . \/E combine
Ve

factor — p.a?.b.(3-b+4)

C

factor

16-E-1-(b+2)-(3-b+2)

. b(3:b+4)  P-.a’

16-(b+2)-(3-b+2) E-I
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o . Ko _
B¢ B D5 Bt ih & kg-m =1.257-107°¢
" py=(1.257-10"°) 2o STUnitsOf (1)
B:=1 kN
L .
Ho =1.257.10""
SIUnits(]l’(pu}
I
i —8.854.10712
UnitsOf (L) =1 H SIUnitsOf (&)
UnitsOf(B) =11
[ B 3
SIUnitsOf (B)=1 2 =1-10
SIUnitsOf (B )
DEEDF OB
45
a::8—2 denom (a) — 82 numer (a) — 45

b:=trunc (a) —0 c:=floor (a) -0 bb:=trunc (i) -1 cc:=floor (i) —1

a a
45 confrac, fraction 1
82 1
8 1+ 1
1+ i
4+ 1
1+
1
1+ 7
1+—
2
EHEMORTOEREL f=60 wi=2e7sf Jwi=1li-w
R:=1 L:=1 C:=1 ) X :=jw+L=376.991i
CN:=1+f i ‘
jXi=——_=-0.003i
jw-C
1=\ —1=1i i:=1i
Z:=1+i |Z|=1.414 arg(Z)=45 deg
CN:=1+1 -1
1+Z:1i 1.2 —>l+l-11
1—12 141 2 2
Zi=1+1/3 i |Z| =2 arg(Z)=60 deg
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f:=60 Hza f=3600 rpm
L HA=1 1 1 Hz=9.549 rpm ! _o.105
s 9.549
T3 E RO
1 @]
_| 45 ﬁ|
yreg=le g0
lm 11 12J
SumArray (M) := | sum — 0.0
for i € ORIGIN .. last (M(O™4™N)
-— T
for j € ORIGIN .. last ((M"“li"“] )
sum+«— sum+M ;
return sum
SumArray (array) =178
B HRADEE
L ﬁ—] i Z, 7 solve,Vp,Vn
n Fi n Zn+ZL Slmpllfy ZL.VDD+ZTL.VDD+I]
[V, V. ]= |
Vop V. Zy 2y z
V,= +1I,+—|-
) Z,) \2,+2,

simplify Z, . <VDD+Ip-Zp+In-Zn>
A T Z,+Zy+ 2,

simplify Z; <VDD+ I,-Z,+I,- Zn>
Z,+Z+ 7,

diff (VopsZys ZyIns 1y, Z1) =V,=V,
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EQEREBDERD B

M :=stack (runif(lO ,—90, 90)) M5 =0
POS :=trim (M, Match(O , M, “lt”)) NEG :=trim (M, Match(O , M, “geq”))
[—89.772] [ —89.772]
—55.202 15.301 —55.202
15.301 _ | 58.111 _ [ —26.945
—26.945 POS= 5 NEG=| _35 283
M= 58.111 37.889 —73.546
1o | —63.484 | 0]
37.889 2 1
—35.283 « A 4 «14) — 3
_73.546 Match(O,M, geq )_ 5 Match(O,M, 1t )_ .
| —63.484 | 6 8
-9.
RAEOH H
) | 2.7
a(m)::sm(m) b(m)._sm(m+T) e
c(m)::sm T+——
")

90

180

270
€T

BIFETE  Primeb clear (f,i,n)

100

f(n):=if(n<0,0,n+f(n—1)) f(3)=6 f(4)=10 f(100)=5050 > i=>5050

i=1

g(n)::if(ngl,l,n-g(n—l)) g(3):6 g(4):24 f{i:24
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(=

it

.
2.7

O%a

0

B HEREYIVN-THEC

sin (z) dz=2 A::fsin(m)dm—>0 A::J(sin(w))2 dz — 7

01/20/2019

6
[Ti=720

=1

Slz=0 y=0 z=0 z] [ 1
# yl=| 2
r+y—z=4 z -1
®*
g r—2y+3 z=-6 r=1
®
224+3 y+2=7 y=2
| H i Z:_l
= y :=find(2’:,y,z)
A
z
B RN EITII TR
X:==0 Y:=0 Z:=0
11 -1 4 X X X 1
Ai=11 L2 3 B:i=|—6 A.lY|=B |Y|=A"'-B yl=]12
213 1 7 Z Z Z -1
X=1 Y=2 Z=-1
28I5IDERKRE(PS)
z:=0 deg,0.1 deg..360 deg
Xi=zx Y1 :=sin (z) Yz::cos(:z:) YB::sin(mz)
1‘ 152
0.8
0.61 ‘/ L1 _K
W 0.44
L 02 =
n 0 : 0 2
X 02 1 : m
> 0.4 | N
0.6 s
08
RE L.2
Chat 7S5 7024 KL
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D ptc )

I5-XNDEBEEY VIRV ICHEL
E = -

E,

R::-@JFR?’ R,
| R, R,+R,

J5-X)VTHELL
det( R, +R; R;

R3 R2+R3 _)RI'R2+R1'R3+R2'R3
det (R) _)RI'R2+R1'R3+R2'R3

collect , F,
det (Iy;) ————— (Ry+Ry)-E,—Ry-E,

det <IM2> _)RI'E2—E1'R3+R3'E2

_det(lyy)  By-Ry+ By -Ry—Ry-I [ L=
' det(R)  R,*Ry+R,-R;+R,-R,

_det () ] R,-E,—E,-R;+R;-E,
2~ ’
det(R) R\-Ry+R,-R;+R,-Ry I,+1, i

EI'R2+E1'R3_R3'E2

I-— Il . RI'R2+R1'R3+R2'R3
T I2 Rl'Ez—El'R3+R3'E2
RI'R2+R1'R3+R2'R3
simplify E,-R,+E,R;+R,-E,—E,-R
I3::II+I2 1 2 1 3 1 2 1 3

Rl 'R2+R1 'R3+R2'R3
Eﬁ\b\El'R?,_EI'R?, bi‘iﬁiﬁb\

DI-XNOEEEIYRUYIICEC2 (INHNANE)
R2.E1+E1'R3—R3°E2

stmplsi, . = :
I::lsolve(R,E)—fy, R, Ry;+R,-R3;+R,-R;
R,-E,—E,-R;+R3-E,

RI'R2+R1'R3+R2'R3

simplify R,-E,+R,-E,

Iy=1 +1
0 1 RI'R2+R1'R3+R2'R3
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KENMDIEND
f(z):=sin(z) x:=60 deg y:=f(z)=0.866
L
x Yy
x Yy
0
A:=0.2 X:= Yi=|y+—
042-A i
0 y
[0+2-A A
_y 3 -
4 1.05
0.87.00+
0.80+
0.60+
0.401
0.20
f(mw) 7:::)1:]: )0 0.60 .20 1.80 2.40 3.00\ 3.60 4.20 4.80 5.40 6.0 6.60 N
—0.40
Y —0.60
—0.80
—1.00
rxr
X
FRIRANTRIVDIERR
o -
0.01 1
. ! 0.02 2
:=0,1..47 k :=0.01- k= k-100=
T i i 0.03 3
0.04 4
. [ 0 -
k::matrix(47+1,1,max)-0.01 0.36 ;
k= |0.37 k-[100]= =
0.38 4
0 ! :
0.01
k:=0,0.01..0.47= 0.02 k1:0.01
0.03

N=J17/21
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I 7D RDF

we_Grid(azis,z1,x2,step,yl,y2):=||G «[NaN NaN]
r2—xl
I i s
step

forte0..n
r—xl+i-step
T yl
G —stack|G,| = y2
NaN NalN

if axis="“y”

G < augment <G(ORJGIN +1) i G(ORIGIN)) -

v(k):=|for f € 1,2..1000
meg(Rh— L 4.sin (—fn)]
I 250 314
stack (R,[NaN NaN|)

All:=stack (v (1),v(2),v(3),v(4))

G:=stack (we_Grid(“x”,0,5,0.5,—4,4),we_Grid (“y”,—4,4,0.5,0,4))

A
! <<
5 /N N\ / N~
7/ N N / N\ A AN
ST XTIN AN / 7/ \
1/ N\ ~ / X N\
/74 N\ N |/ \
/4 N\ N/ 7\ \
N \ \ N/ / ~/ .
0 1 \ 1 /\ 2 r/ 3 " (1)
. \ \ FARN / /] G
\ \ /T \ //
> \ / N/ \ /]
\ N/ A4 \ P Al
s \ \\V4 / N A/
AN / NS/
L N
G
Al
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S PIOL N SOESGN
we_logGrid (awis,wl,wQ,step,yl ,y2) =G [Na.N Na.N]
xl « floor (log (wl))
2 « ceil (log(mQ))
foriz exl..x2
for je 1,1+step..10
‘ x—j+10"
H T yl
G —stack|G,| z Y2
NalN NaN
if axis=“y”
G « augment <G(OR.'[G]N+ 1) : G(ORJGIN)> .
G
0 0 0 1
G7:=Grid||10]|,| 1 G8:=Grid|| 1 [,[10
; 11101 y 0.1l 11
1 1.10
0.9 9.1
0.8 8.2
0.7 7.3
0.6 6.4
0.5 5.5
a7 Gs%
0.3 3.7
0.2 2.8
0.1 1.9
— 1
1 2 3 45 6 7 8 9 10 _
01:102%10341024105510641074 10841094107 1
G7(0) GSM
10 0 10 0.1
G3:=Grid|| 1000 ], | 100 G4:=Grid|| 1000 |,| 100
| 0 10 0 0
100 1.10?
90
80
@ 1-10
60
50
0 G3(1) G4(1)
30 !
20
10
0 1.107*
1:10 1.10? ~
G3(O) 1:10 G4J<-OJ>4V 1.10%

N-39/21



t>YhFYT A medx

ptc

01/20/2019

BIDEMEEXIRZS
r=0.07 =2 pd (7000 FOI™ | [ OO T ) L obrlo
km s3.A? km
UnitsOf (r) =1 -*9"™ B I Y, 2 T
s3.A? UnltsOf(r)
SIUnitsOf (r) =1 £ i =7.107°
s3.A2 SIUnitsOf(r)
r«1 km=0.07 12 r«l1 km — 0.07-12
—(7.10°"
relm=(7-107) 2 0.07-02-m 1m 1m 1000.0-m
rel m-— = .
km 0.001 km 0.001 km km
BBEONEISEETEIL
cos| X |=0 cos| |10 =6.123 cos|Z|.10" 0
2 2 2
sin (0)=0 sin(0)-10'"=0

REREDHL T-F% NaN EIB3LRBETES,

a:=[0 0 1]

b:=[11 1]

c=[0 1 0] d:=[10 0]

N-J10/21

f::StaCk(a,b,C,daaaC’d’b)

g:=stack(a,d,b,a)

h:=stack(a,c,b,c,d)
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AENTVOTERL
r:=0,1..13 0
0.841
y :=sin(z)= |0.909
0.141
0 0 0
r= 1 Y= 0.841 x:=0,1..13= 1
mlzl y1:0.841
1:=0,1..13
0
n:=0,0.1..13= 0.1 n1:0.1 7:=0,1..130
ERFBOFY ROBH D BNEE
C(j)::polyint(m,y,joo.l) 0(5)0=0.48 0:=0,0.05..4.7
L(j):=linterp(z,y,j-0.1) L(5)=0.421
14 &
0.8 égfx
0.6 p
0.4 %
| (1&2}1//@&\% ‘ ﬂjz ‘ ”t:d‘ — ol Y
0.2 2.5 ﬁx 5 o 7.5 %10 i
7(]:1‘ | %
-1
j-0.1 L(j)
j+0.1 sin (6)
0
2.7 0

Yi= [7.6] i:=0..rows(Y)—1 X :=% X= |1| j=0..95  X_ int:=0.1+j
. . J

Y_int :=linterp (X, Y, X int ) C (]) :=polyint (X, Y, X int )
i i i

N=-J11/21
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0

ATy @R

stepfunl (z,X,Y)=
time y
0.1 1.2
02 11 stepfun2(z,X,Y)=
0.5 0.9
1 0.5

stepl(t):=stepfunl (t,time,y)

1=

" 01 ez a3 oa o5 ws a7 s o8 1 11 1z
t
I
i
time
P & d

sf3(z,X,Y):=reverse(lookup (z,X,Y,“leq”))

0.9 1.8 2.7 3.6 4.5 5.4, 6.3
X X int
] [ ] q
X _int
J
0.1
if I<XOR.IG]N 0‘2
[ eturn vary time:=| .5
for i e ORIGIN +1..last (X)
i r<X 1
return Ye—l 1 -5
Y
ot (v)
sf(z,X,Y):=
v« lookup(z,X,Y, “leq”)
vlutfﬂ]
step2(t):=stepfun2(t,time,y)
Iy
1.2
% 1.13 |
1(t
ety | 106
Yy
b & 1 0.99
0.92
0.85
0.78
0.71
0.64
0.57
0.5

v

1.2

1.1
y:=]0.9
0.5

0.7

[l v lookup (z,X,Y,“leq”)

v
last (v)

ORIGIN

0 02040608 1 1.2

N-J12/21

sf3(t,time,y)
| sf(t,time,y)
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I3 & FEDNERIEE clear (z) f(z):=sin(z)
[z1 22 yl y2]:=[-2 14 —1 1]
lA
0.8
0.6
0.4
0.2
f(m) -2 —od 2 4 [ 8 10 12 14 g
—-0.4
o, /)
-1
xXr
j+0.1
RARBNEEE

p.8 flE4.3
clear (Ll ,Lz,R,I,E,Z,w,P>

R-li-w-L,

Z=lieLi+—— 2
L, R+1li-w-L,

I'— liew-L,
" Z R+licw-L,

simplify R:|L,|* - |E|®

P(R):=|1|*-R -
|Li*R+Ly+R+w-Ly+ Ly 1il

R-|[L)?*-|E|?
P(R):= | &

(L*R+L,-R) +(<w-L1-L2)2>

assume ,ALL>0
d solve ,R wel <L
—P (R) =0 s
dR L,+L,
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FRDRH A
p;:=0.6947368 atm pl’zz 0.248684211 atm
1:=2705 5 L:=56 m
!r‘ 2
; m
: D:=1
; s
;i: ’ —xr? i -9 7r? D-3
| PimP_8 art|, 1 4L’
? pi+p 9
i >
|| D=Find(D)=0.791 T
il S
i
OR:
2
D=1
s
5 Dt ot 20t
8 (T izl 1 T ig|| i m
D:i=root|—|e " +—¢ 7 —1—1’,D =0.791 —
U 9 D1+D;
TP A=23Y
KEPIEF C[OCk Xl | Valery Ochkov + Mathced 18
hr = 10 Xl Il ’ ghr
i = 0 N Sy = —-{ F(b)-v () dt = 510383 km>
X“ 2 Japr
v
510383 - 510069 _ 0.062%
IX 510383
A
L
VI Sq= —-J r(t)-v (1) dt = 510069 km-
2 J1onr
r= 30000 km
v = 12257 kph
V“ m = 10tonne
V||| m=5972x 1021tonne

N-J14/21
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RAELR/IME Bl B B %K
f(w)::1.0-6_0'1'm-sin(2-w)
0
Vec:=0m,m..8m= []
F (z):=Maximize (f,x) G(z):=Minimize(f,z) j=0,1..4
F(Vec) )
= :=0,0.1..10-

@s [G(Vec;] ¢ i &=

0.76 0.926

3.902 0.676
m,::(Qs(O)) =| 7.044 y:=f (Qso) =|0.494 4:=0,1..300
! i |10.185 . i |o0.361

13.327 0.263

C(j) :=polyint (w,y,j-O.l)

-0.2

o /\/\ \\\\\

7((@%) )
J
) ® ¢ —0.6
e_i —0.8
i (QS(O)) , (QS(I)) I A
J J
3 [ ] « [ ] q
. 3.7
y(z):=sin(z) = ZO’T”?) mean():9
i:=0,1..1000 NAIELL
7 2
:=gsin 3. mean (y)=0.212 max(y)=1 —=0.212
Yi ( 1000 ) (y) (y) 3.7

N-J15/21
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0.8

0.6

0.4

0.2

»

100 200 300\ 400 500 600 {700 800 900 1.10% y
1
—=0.2

—0.4

—0.6

—0.8

(1 VAl))

mean (y(z)) = 9.809

max (y(z))= 0.809

0.8
0.6
0.4

0.2

»
>

0.95 1.9 2.85\ 3.8 4.75 5.7 [6.65 7.6 8.55 9.5 y(m)

—0.2

—0.4

—0.6

—0.8
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£l k) =k-sin(5)

0
0.1
0.2 25
0.3 2
0.4 ;Z

j=0,0.1..1=(0.5 k=
0.6 3 0
0.7 5

90

0.8 :
0.9 20
1

Are you aware that by using the inline evaluation you have changed j from a range to a vector? Thats
not bad or a problem, you just should be aware of that.

mazval (fun,z,y):= || O+ ORIGIN
[M X Y] fun (Io'yu) To yn] 1
forie O..last(z)
for j € O..last(y)
F— fun (;i:l_,yj)
if F=>M

H (M X Y]4—[F a y‘] N

[M X Y]

[MAX oy Ko | i=mazval (£ 5, k)

MAX =75.732 The maximum value in the table
£ | The value in vector j c ponding to the i value
Koo =90 The value in vector k corresponding to the i value

TAYDRHFA

' ' . substitute, V_ = AV
Vi Ry Vo + CerReap Ry Vs © ! Rgy + Byon + CgpRgaRyaos

= zolve, X - 7 T 7
CisBggs+ 1 Rgy+Rypy+ CgrReyRypys Ry2y{CgrReys + 1)-{Cr5Regs + 1)

simplify, max

Vi BpoVo+ RgpVeer + CorRepRypp Vs
CisRogs+1 Rgy + Rypp + CarRegpRypys
substitute ,V, =a-V,
solve ,
v, R122.V,+C67-R82-R122.V .5 simplify, max R82+R122+5:C67+R
C75-R96-5+1 R82+R122+C67-R82-R122+s R122+(5-C67-R82+1)+ (s
N:=3 M:=3

thetasl:=|foriel1..N
forjel..M

| th 4—@

i—1 -1 i 9

N-J17/21
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=11
th

6 6

1 1,2 1,3

1 1

Or shorter:

thetas2:= matrix(N,M,f{i ),

g 8 @
1,1 1,2 1,3
a8
2,2 2.3
g 8 0

31 3,2 3,3

thetas2 — | 6
2,1

+1,j+1)

01/20/2019

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

v

“911” “912” “613”

O :=maftrix (N,M,f(i ,j) «— concat (“9” ,num2str (i+ 1) ,num2str (j + 1))) =[“021” “022” “023”

O =“011”

)

O :=matrix (N,M,f(i,j) —6

N-3J18/21

1
(i+1)-10+(j+1))

6 6 0
11 12 13

6 6 06
21 22 23

6 6 0
31, 32 |33

“931” “932” “633”
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(&)
0,

_)9
0 11

5 3 2.9899060721082660368 2.99
Y :=root|z* —i——- P _x®—1,2,-1,6 -
foa ("” +( 5 2) % T | —0.77918900060094081705 | ~ | —0.779

zero(guess) = |x « guess

4 f "\l_ )
root|ix4:- | -:{—3 == !:-:;3 -x = 1-::|

v 22

r ~3)
|"|"—11\L { —0.779189 ) . T2 | 696601124 x 10 =
X = zero | |=;ms | Y=f(X)= )
IR WERESSSET \—6.96601125 x 10" )
0.04
¥
see | . : : ; : ! .
i(x) -1 =03 0 0.3 1 1.5 2 235 Y 35
L ]
-0.0¥F
X.x
0 1
Y:=root|sin(z)+—,z,—1,6
Zero(guess):= || x — guess :
) 1
root s1n(m)+5,:1:,0,6) Temw
1 6 3.665
Y :=root |sin(z)+—,z,1,6| — =|_
_ ( =) 2.1, 1.7 |~ |5.76
T 6
7T
X:=Zero(0) — b X »——
1107‘(’ 0 6 11°7T
ekl x| ==
6 1 6
'y 3.665 5.76
1.6+
1.4+
1.2+
1+
0.8t
1]{5: I 1
047 sin (z) + £y
,0‘3 ) 0.05 ) 285 N 475 A oo 76 8.5 o5 "
—0.4+
—0.61
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2 2
T
B
clear (y,z)
y(z):=|if (z>-1)A(z<1)| 2(z):= m< 1) |
wlz)=llit (pgx)afz<1) sign (z) | H ) —z(z+2)
A elseif (z<—1) else 1f (w> 1)
ehse if (1 £x)n[z<12] y(z+2) | H )—z(z—2)
eh; ::I (x>2) epe | Slgn(cos (7))
Ivte-2 ¥2)

up{r #2)

N=-3J20/21
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zeroM;EF
Zero:=zero Zero=0

:" 10 kg-a"(t)+20 E-m[.‘.)—EDDN

| m '

g x(Zero) = Zero x'(Zero) = Zero

1l

{| #:=odesolve (z(t),2 s)

n

t:=Zero,0.001 5..2 s

] &

z(t) (s)

E(n)=if(n<0,d,n+ X(n-1]) Z’(n) :if(ng0,0,n+2(n—1)) 2(6):21
=<0, 111 11(n) =i(n<0,1,m-11(n=1))  11(6)=720
clear,,,,(7)
i('r)—»l—e-(?l.r] I((i('r))z)d'r—»t wrong! J((i(r))z)dr—-r—n'r+4-c%
i[T)zq(c%—l] J(e;—l) dr—t wrong! J(L;—l] dT—>‘r—c_r+4-c%

K

(eq—Q-e 2+1)d7'—>t—e“‘+4-e 3 J(e“’—Z-e 2+1)d'r—vr—c“r+4-c £

T T t T T

2 expand

i['r] —>e‘T—2-c_ﬂ+1

|

15=1 ty:=root (W (t,) —1,1,)=3.25174783

or without a guess root (W (t)—1,t,0,10)=3.25174783 i

N=-J21/21



