Homework for Lecture 14 of Dr. Z.’s Dynamical Models in Biology class

Email the answers ( as .pdf file ) to

ShaloshBEkhad@gmail.com

by 8:00pm Monday, Oct. 27, 2025.

Subject: hwl4

with an attachment hwl4FirstLast.pdf and/or hwl4FirstLast.txt (preferred)
Using

http://sites.math.rutgers.edu/ zeilberg/Bio25/DMB14. txt

1. Copy-and-paste the following line into your worksheet (once you have donwloaded and read
DMB14.txt):

T:=RT([x],10);SSSg(T, [x]); SSg(T, [x],z);0RB(T, [x],[6.]1,1000,1010) [-1];

Run it twenty times. Out of these twenty times, how many times did the first and third numbers
agree?

2. Copy-and-paste the following line into your worksheet (once you have donwloaded and read
DMB14.txt):

T:=RT([x,y],10);S8g(T, [x,y]); SSSg(T, [x,y]);0RB(T, [x,y],[6.,8.]1,1000,1010) [-1];

Run it twenty times. Out of these twenty times, how many times did the first and third numbers
agree?

3. Copy-and-paste the following line into your worksheet (once you have donwloaded and read
DMB14.txt):

T:=RT([x,y,z],10);SSg(T, [x,y,z]); SSSg(T, [x,y,z]);
ORB(T, [x,y,2z],[6.,8.,11.]1,1000,1010) [-1];

Run it twenty times. Out of these twenty times, how many times did the first and third numbers
agree?

4. Copy-and-paste the following line into your worksheet (once you have donwloaded and read
DMB14.txt:

f:=RR([z[1],z[2]],10); T:=RecToTs(2,z,f);SSg(T, [z[1],z[2]]); SSSg(T, [z[1],z[2]]1);



Orbk(2,z,f,[5.,8.],2000,2010) [-1];

5. Copy-and-paste the following line into your worksheet (once you have donwloaded and read
DMB14.txt):

f:=RR([z[1],z[2],2z[3]]1,10); T:=RecToTs(3,z,f);SSg(T,[z[1],z[2],z[3]1]);
SSSg(T, [z[1]1,z[2],z[3]]1); Orbk(3,z,f,[5.,8.,11.1,2000,2010) [-1];

Run it twenty times. Out of these twenty times, how many times did the last coordinate of the
first point and the third numbers agree?

6. Copy-and-paste the following line into your worksheet (once you have donwloaded and read
DMB14.txt):

L:=rand(1..3)(); a:=rand(1..50)()/20.;c:=rand(1..50)()/20.; T:=NicholsonBailey(L,a,c,N,P)
;85g(T, [N,P]) ;SSSg(T, [N,P]);

Run it twenty times. Out of these twenty times, how many times did you get a non-empty set of
stable steady-states? (ignore those that have an error message)

7. Copy-and-paste the following line into your worksheet (once you have donwloaded and read
DMB14.txt):

a:=rand(1..10)()/10.: r:=rand(1..10)()/10.: K:=rand(1..10)():
T:=NicholsonBaileyM(a,r,K,14,N,P); SSSg(T, [N,P]);

Run it 100 times. Out of these fifty times, how many times did you get a non-empty set of stable
steady-states? (ignore those that have an error message)



1. Copy-and-paste the following line into your worksheet (once you have donwloaded and read

DMB14.txt):

T:=RT([x],10);SSSg(T, [x]); SSg(T, [x],z);0RB(T, [x], [6.],1000,1010) [-1];

Run it twenty times. Out of these twenty times, how many times did the first and third numbers

agree?
> T= RT([x], 10); SS5g(T, [x]); SSg(T, [x], z); ORB(T, [x], [6.], 1000, 1010) [ —1];
1o [ 210
~le+2x ]
(31213203430}

[[—1.121320343],[3.121320343] |
[3.121320342]

> Ti= RT([x), 10); SSSe(T. [x]): SSe(T. [x].2): ORB(T [] [6.], 1000, 1010)[ 1]

T

5+x]

{[2.5615;
[[—1.561552813], [2.561552813] ]
[2.561552813]

> T RI([x],10); SSSg(T, [x1): SSg(Z, [, ); ORB(T] [x],[6.1, 1000, 1010) [ —1];

T

8+5x
10 +2x

{[1.108495283])
[ —3.608495283], [1.108495283] ]
[1.108495283]

> 7= RT([x], 10); SSS¢(7, [x]): SSe(7, [], ); ORB(Z, [x], [6.], 1000, 1010)[ — 1];

-

2+4x
§+3x

{[0.387425886;
[[—1.720759220], [0.3874258863]]
[0.3874258867]

> = RT([x], 10); SSSe(T, [x]): SSe(T, [], ); ORB(T, [x], [6.], 1000, 1010)[—1];

T=

9+ 10x
2+ 3x

{[1.672603940]}
[[—0.6726039400], [1.672603940]]
[1.672603940]

> Ti= RT([x].10); SSSe(7. [x]): SSe(Z. [x].2): ORB(T. [x]. 6.1, 1000, 1010)[ 1]
T

_[10+9x

l+6x]

{[2.119632982])
[1—0.7862996483 | [2.119632982] |
[2.119632981]

[> T:= RT([x]. 10); SS5g(T; [x]); SSe(T, [x]. =)z ORB(T. [x], [6.], 1000, 1010)[ — 1];

[> T= RT([x]. 10); SS5g(T; [x]); SSe(T, [x]. 2): ORB(T. [x], [6.], 1000, 1010)[ — 1];

[> 7= RT([x], 10); SSSg(T; [x]); SSe(T. [x], 2); ORB(T, [], [6.], 1000, 1010)[ —1];

[> 7= RT([x], 10); SSSg(T. [x]); SSe(. [x],2); ORB(T, [x],[6.], 1000, 1010) [~ 1];

[> 7= RT([x], 10); SSSg(T. [x]); SSe(. [x],2): ORB(T, [x],[6.], 1000, 1010) [~ 1];

[> Te= RT([x], 10); S55g(T, [x]): SS&(T, [x],=): ORB(T, [], [6.], 1000, 1010) [~ 1];

[> 7= RT([x], 10); S55g(T, [x]): SSe(T, [x], =): ORB(T, [], [6.], 1000, 1010) [~ 1];

> T:= RT([x]. 10); SSSg(T: [x]): SSe(T, [x], =): ORB(T, [x], [6.], 1000, 1010)[ —1];

[> 7= RT([x]. 10): SS5g(7, [x]): SSe(. [x].): ORB(T. [x]. [6.]. 1000, 1010)[ —1];

[> 7= RT([x], 10): SSSg(T, [x]): SSe(T. [x].2): ORB(T. [x]. [6.], 1000, 1010)[ —1];

[> 7= RT([x], 10); SSSg(T, [x]); SSe(T. [x].2); ORB(T, [x], [6.], 1000, 1010)[~1];

[> 7= RT([x]. 10); SSSg(T: [x]); SSe(T: [x]. 2); ORB(T, [x]. [6.]. 1000, 1010)[ — 1];

[> 7= RT([x], 10); SSSe(T. [x]); SSe(T: [x].2): ORB(Z, [x], [6.], 1000, 1010)[ —1;

7+ 7x
7= [ 3+ 3.\-]
{[2.333333333]}
[[2333333333]]
[2:333333333]

I EEST:
8+ 10x
{[0.5
[[—1.].[0.5000000000]]
[0.5000000000]

T 3+ x ]

1+3x
(38}
[[=14711]
[1.000000000]

_[_5+5x
- 10+10x]
{[0.50000000001}
[[0.5000000000]]
[0.5000000000]

_[10+2x }
T s+ ax
{8}
[[—2.5000000001[1.]]
[1.000000000]

_[2+09x
T 5+ 9x ]
{[0.7433795288

[[—0.2989350844], [0.7433795288]]
[0.7433795290]

7+4x
= [ 3+ 10x]
{[0.8881527305])
[[—0.78815273051,[0.8881527305]]
[0.3881527310]
_[s+10x
T4 0x

{[13874258861)
[[—0.7207592157), [1.387425886]]
[1.387425887]

7+ 8x
7= [ 9+ x J
([2.192582404])
[[—3.192582404], [2.192582404]]
[2.192582404]

- [ 10+2x J
4+ 7x
{[1.060878539]} .
[[—1.346592825], [1.060878539]]
[1.060878539]

.=[ s+.r]
6+ 4x

{[0.9211646100]}
[[—2.171164610], [0.92116461001]
[0.9211646097]

_[1+7x
- [ 2+ 9x
{[0.7116805376])
[[—0.1561249820], [0.71168053761]
[0.7116805376]

> Ti= RT([x], 10); $S5g(T, [x]); SSe(T, [x], =); ORB(T, [x], [6.], 1000, 1010) [ —1];

S+9x
9+ 4x
{[1.118033988]}
[[—1.118033988], [1.118033988]]
[1.118033988]

-

> = RT([x], 10); SSSe(T, [x]); SSe( T, [x], =); ORB(T, [x], [6.], 1000, 1010)[ — 1];

T"IHHJ

6+ 4x
{[0.6513878188]}

[—1.151387819]([0.6513878188]
[0.6513878189]
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2. Copy-and-paste the following line into your worksheet (once you have donwloaded and read
DMB14.txt):

T:=RT([x,y],10);SSg(T, [x,y]); SSSg(T, [x,y]);0RB(T, [x,y], [6.,8.]1,1000,1010) [-1];
Run it twenty times. Out of these twenty times, how many times did the first and third numbers

agree?

> T= RT([x.y].10); SSg(T. [x.31): SSSg(T. [x. ¥1): ORB(T. [x. ], [6..8.]. 1000, 1010)[ - 1]

I 4+10x+8y 5+3x+5y
2+ 7x+ 2y T+5x+

[[1.745632788, 0.7464565858]]

{[1.745632788, 0.7464565858 ]}

[1.745632788, 0.7464565857] )
> o= RT([x3),10); S5¢(T, [x 1); SSS(T, [ ]); ORB(T, [x.3], [6.,8.], 1000, 1010)[ —1];

$+10x+2y 8+ 7x+9y J
6+8x+4y 4+ 10x+3)
[[1.051537188, 1.523154357]]
{[1.051537188, 1.523154357]}

[1.051537189, 1.523154359] ©
> Ti= RT([x], 10); SSe(T, [x.¥]): $SSe(7. [x,31); ORB(Z, [x,¥], [6..8.], 1000, 1010)[ 1]
rom |2 9xty dddxey
T+5x+2y" 6+3x+y

[1—0.309865067, 0.5920753815]]

: O\Q)\QK% \320 fwws

10+4x+ ]
S+ 8x+ 7y
[[0.6472327339, 0.9230130065]]
{[0.6472327339, 0.9230130065])
[0.6472327335, 0.9230130065] ®

> 7= RT([x3]10); $S¢(T, [x ¥1); SSSg(T, [x ¥1); ORB(T, [, [6.,8.], 1000, 1010)[ —1;

> Te= RT([x)],10); SS¢(T, [x 1); S5Sg(T; [x ¥1); ORB(T [x. 3], [6.,8.], 1000, 1010)]

{[1.127014906, 04480178765 |}

[1.127014906, 04480178766 ] ©
> o= RT(1x )], 10); SS¢(T, [x ]); SSSg(T, [x¥]); ORB(T, [, [6.,8.], 1000, 1010) [~ 1;
- I S+4x+3y X+7r+9v]
3+ 9x+3y° 10+x+ 5y
[[—0.9035331901, 0.5692717868 ||
z
[0.8510988810, 1.495902933] 10)
[> 7= RT([x)].10); SSe(. [x 11); SSSg(Z; [x.3]): ORB(T, [x. 3. [6. 8.1, 1000, 1010)[ — 1]
I [ 9+x+y 9+4x+9y I
3+ 9x+9y 24 5x+5y
[[3. —3.], [0.4543504473, 2.017830805]]
{[0.4543504473,2.017830805])
[0.4543504470, 2.017830804] an
[> 7= RT([x ) 10); SSe(T, [x¥1); SSSE(T; [x.¥]); ORB(T, [x»}, [6. 8., 1000, 1010) [~ 1];

{[0.582171280, 0.6201667838])
L [0.5821712805. 06201667838 a2
[> 7= RT([x ). 10): SSe(T. [x.11); SSSe(. [x.¥]): ORB(T. [x.. [6.. 8., 1000, 1010) [ — 1];

S+ 5x+ 10y ]
[[0.2021960617, —0.8900436637]]
o
[0.7508491588, 0.9463446147] a3

[> 7= RT([x1].10); SSe(. [x1); SSSe(T: [x.]): ORB(T. [x. . [6.. 8.1, 1000, 1010)[ — 1];
T [ 346x+6y 2+48x+ z\‘l
T+x+4y 2+4x+y
[[1:432383688, 178990349 |
{[1.432383688, 1.78990349]}

[1.432383688, 1789903570 a4

[> 7= RT(Lx.71 10); SSB(T, [ ¥): SSSB(T. [x.71); ORB(T, [x.7], [6. 8.1, 1000, 1010)[ ~ 1];

2+5x+6y 1+2x+8y
10+ 5x+5y" 10+2x+5
[[0.4687750581, 0.39457777861]
{[0.4687750581, 039457777861}

[0.4687750584, 0.3945777787] as)
> T:= RT([x.y] 10): SSg(T. [x.»]): SSSg(T. [x.¥]): ORB(T. [x.y]. [6. 8.]. 1000, 1010) [~ 1]
puo [LE3x40y Staxtay
T2+ 2x+3y 5+ 8x+ 7y

[[1.615015944, 0.6261292450] ]
{[1.615015944, 0.6261292450])
[1.615015945, 0.6261292449] a6

> 7= RT([x.y], 10); SSe(T. [x.11); SSSg(7. [ »]): ORB(T. [x ], [6., 8.1, 1000, 1010)[ ~1]

{[0.9340938070, 0.6220680673 ]}
| [0.9340938073, 0.6220680677] an
> Ti= RT([x)),10); SSg(T: [x}); SSSg(T; [x,y1); ORB(T, [x, V], [6. 8.1, 1000, 1010)[ - 1];
T

T+5Sx+y 8+9x+9y

S+ 6x+3)y S+3x+)

[[—1.218187898, 0.4090373769]]
a

| [0.6419052153, 4.891076637] sy
> Ti= RT([x )}, 10); SSe(T: [x1)); SSSe(7: [x31); ORB(T. [x ], [6..8.], 1000, 1010)[ ~1];
T

[9+s\+ 10y 3+8x+ 4\']
TH3x+7y 0 1+ 7x+)
[[ —3.588859253, 0.9460901279]]
a
[1.650395683, 1.596487762] a9
> o= RI([%3],10); SSB(T, [%.9): SSS(7, [x.31); ORB(Z. [, [6..8.], 1000, 1010) [~ 1];
6+8x+4y 10+3x+2
T+4x+10y° 6+ 10x+y
[[0.3071993482, —8.375921430]]
a
[1.40808853, 0.7476820875] @0
> To= RT([x.7],10); $S¢(T. [x 11): SSSB(. [x ¥]); ORB(T. [ ¥, [6..8.], 1000, 1010)[ —1];
T [

6+7x+y 10+x+ 10)»]
2+9x+8y" 1+ 7x+5y
[[0.6455732285, 1.315132700]]
{[0.6455732285, 1.315132700]}
[0.6455732286, 1.315132699] @
: ORB(T, [x.¥], [6..8.], 1000, 1010)[—1];
e [ 10+3x+5y 9+5x+7y
S+3x+4y° S+x+6y
[[1.417902121, 1.686781071]]
{[1.417902121, 1686781074}
11417902121, 1.686781071] @)

> Ti= RT([x)). 10); SSe(T: [x1]); SSSe(T. [x»

> T= RT([x.y].10): SSg(T. [x. ¥]): SSSg(T. [x. ¥]): ORB(T. [x.y]. [6..8.]. 1000, 1010) [ —1];

10+9x+y 3+5r+9_r]
3+ 5x+ 100" S+x+3y
[[0.6587766085. 2.108664959]]
{[0.6587766085, 2.108664959]
[0.6587766093, 2.108664959] @3)

[> 7= RT([x)]10): SSe(T. [x.71): S55€(T. [x 3]): ORB(T. [x.y]. [6. 8.1, 1000, 1010)[ — 1
T

+8x+6y 9+ x+2y ]
2+ 8x+5)° 10+ 10x+ 9y

[[1.035777768, 0.448195179]]

{[1.035777768, 0.448195179]}.

[1.035777768, 0.4481951808 ] 24




3. Copy-and-paste the following line into your worksheet (once you have donwloaded and read
DMB14.txt):

T:=RT([x,y,z],10);SSg(T, [x,y,2z]); SSSg(T, [x,y,z]);
ORB(T, [x,y,z],[6.,8.,11.]1,1000,1010) [-1];

Run it twenty times. Out of these twenty times, how many times did the first and third numbers
agree?

> T:=RT([x)
ORB(T. [x.y

<], 10); SSg(T, [x. 3, z]): SSSg(T. [x. 3. =]):

T+

|2+ 8x+4y+32  14+2x+9y+92 4+4x+4y+9z
[[0.6410287956, — 0.965904358, 0.242567879]]
=)
[1.317162504, 1.295733474,0.9173181249]

[> T:= RT([x.2], 10); SSg(T, [ 32 21); SSS(T: [x..2]):
ORB(T, [x.3,z). [6..8., 11.], 1000, 1010)[ —1];

_[2+9x+5y+10- 1+4x+4y+6- 6+3x+3y+6=

T | T oxt 2y 472 T48x+8r%5-" S+7x+9y+-
[[0.9835233408, 0.6870012014, 0.8522912596]]
{[0.9835233408, 0.6870012014, 0.8522912596]}
[0.9835233392, 0.6870012010, 0.8522912593 ]
> T= RT([x3,z].10); SSg(T. [x. 3. z]): SSSg( T [x. 3. z]);
ORB(T. [x.».z]. [6.8.11.]. 1000, 1010)[ — 1]
T 9+3x+8y+5- 9+10x+8y+8z 4+6x+9%y+4c
24+ 5x+10y+:-" 2+4x+3y+ 102" 2+ 10x+2y+ 3=
[[0.3927438884, 0.12173545, —1.97889587]]
j=3
[1.253144062, 1.751511178, 1.477392012]
> 7= RT([x3,2],10); SSe(7 [x.3: =]): SSSe(T: [x.3: =]):
ORB(T, [x.3,z]. [6..8.,11.]. 1000, 1010)[ — 1]
T 3+4x+4y+6z S5+2x+10y+3z 4+ 10x+3y+4:
T 74 5x+2y+1027 6+5x+9y+z © T+ Tx+y+1z
[[0.3568517562, —0.82424832, 0.58235887]]
j=3
[0.7045134768, 0.9844002525, 0.9140619222]
> 7= RT([x3,2],10); SSe(7 [x.3: =]): SSSe(T: [x.3: =]);
ORB(T. [x.).z]. [6.8.11.], 1000, 1010)[ —1]:
T 1+2x+y+4z 6+Tx+8y+3z 3+5x+4y+3:z

T+9x+8y+9z" 342x+2y+z7 10+ x+8y+3:
[[0.1669136937, 3.36995429, 0.48654787]]
{[0.1669136937. 3.36995429, 0.48654787]}

[0.1669136938, 3.369954285, 0.4865478672 ]

> T:= RT([x3.2].10); SSg(T. [x,.]); $SSg(T. [x.3. =
ORB(T. [x,3.2],[6.8.11.], 1000, 1010)[ —1];

_[8+8x+7y+5- 6+6x+6y+4- 9+ 5x+10y+9:-

6+7x+y+5-" 10+ 10x+5y+9z" 5+ 5x+2y+4:
[[1.269845917, 0578281662, 1.901658766]]
{[1.269845917, 0.578281662. 1.901658766]}
[1.269845917, 0.5782816595, 1.901658773]

T:

> T= RT([x.3:2],10); SSe(T, [x,3.=]): SS5¢(, [x.2:.=
ORB(T. [x.y.z]. [6.8.11.]. 1000, 1010)[ — 1]

9+ 10x+3y+7z 9+ 10x+7y+9z 1+3x+3y+ 10z

1+4x+9y+5-z" 6+x+5y+2z ° 9+9x+2y+2:
[[1.111444348,2.158621547, 0.7312695410]]
{[1.111444348,2.158621547, 0.7312695410]}
[1.111444347,2.158621541, 0.7312695401 ]

T:=

> 7= RT([x:2], 10); SSe(T: [x3: 21): SSSe(Z. [x.0. =
ORB(T, [x.3.], [6. 8. 11.], 1000, 1010)[ —1];

_[3+10x+5y+3- 10+ 7x+6y+6= 3+8x+y+10=
8+ 2x+3y+z "8+ 10x+4y+5z" 6+8x+ 10y+9:
[[0.9856701781, 8.90701596, —10.53709701]]
=)
[1.863968442, 0.9721852327, 0.7009148972]

T

> Te= RT([x):7], 10); SSe(T. [x.3: 21): SSSe(T: [x.3. =
ORB(T. [x,).<], [6. 8. 11.], 1000, 1010)[ — 1];

T T7+8x+2y+ 10z 7+5x+2y+5z 10+5x+y+4:z
34+ 7x+4y+7z7 64+4x+y+7z 7 10+ Tx+8y+ 2=z
[[—2.379671330, 3.650157528, 0.09352608318]]
=)
[1.242135363, 1.116520001, 0.6927391257]

> Te= RT([x3:2],10); SSe(T. [x.3,2]): $55¢(Z, [x2.2]);
ORB(T. [x.y.z]. [6.8.11.]. 1000, 1010)[ — 1]
2+ 7x+9%y+9z 10+8x+5y+6z 10+ 7x+5y+4:
6+x+4y+8z " 1+2x+Ty+6z" 6+4x+4y+3:
[[0.2069369080, —7.932927744, 8.532334823]]
=)

[1.576803812, 1.620080724, 1.508680891]

Ti=

b6 8- L 10001010071 _ |89 +2x+9%y+4- 9+4x+9y+ 5= 4+2x+6_v+7:] O\Q}\QJQQ/ k'o\z’b %\W\es

10)

an

12

13

a4

©)



> T:= RT([x.).z].10); SSg(T. [x. 3. z]): SSSg(T. [x. ). ]):
ORB(T, [x.y.=], [6.. 8., 11.], 1000, 1010)[ — 1];

> T:= RT([x.).z],10); SSg(T. [x. 3. z]): SSSg(T. [x. ). ]):
1. [6..8.11.], 1000, 1010)[ —1];

> T:= RT([x.),z],10); SSg(T. [x, 3. z]): SSSg(T. [x. ). =]):
3.2).[6..8.11.], 1000, 1010) [ —1];

> 1.10): SSg(T. [x, 3. 2]): SSSg(T. [x. 3. 2]):
-], [6..8.. 1.1, 1000, 1010)[ —1];
> T= RT([x.).2].10); SSg(T. [x. . =]): SSSg(T. [x. 3. 2]):

ORB(T, [x.).z].[6.. 8. 11.], 1000, 1010)[ — 1];

> T:= RT([x.),z].10); SSg(T. [x. ). z]): SSSg(T. [x. ). =
ORB(T, [x.,2],[6. 8. 11.], 1000, 1010)[ —1];

> T:= RT([x.),z].10); SSg(T. [x. ). =]): SSSg(T. [x. . =
ORB(T, [x.3,2],[6. 8. 11.], 1000, 1010)[ —1];

> T:= RT([x.3,z], 10); SSg(T. [x, 3. z]): SSSg(T. [x. ). =
ORB(T, [x.),z],[6.8.11.],1000, 1010)[ —1];

> T:= RT([x.),z].10); SSg(T. [x, ). z]): SSSg(T. [x. ). =

. 2] [6., 8., 11.],1000, 1010)[ —1];

> 7= RT([x.),z].10); SSg(T. [x. . =]): SSSg(T. [x. ). =
ORB(T, [x..2].[6. 8. 11.], 1000, 1010)[ —1];

_[7+6x+6y+7z T+4x+3y+2z 9+2x+2y+2:z

T | T xg5y%8: St 8xravtds 342+ 0v59-
[[0.7721046707. —4.419290744, —0.045317532]]
=)
[2.131292501, 0.6309131875, 0.8004643296 ]
T 1+3x+10y+2: T+x+y+9: 1+4x+y+6:
94+ x+2y+8z T2+ 2x+5y+3z" 4+9x+ 10y+ 4=
[[0.239072995, 0.05905157107, —0.8086224432]]
=)
[1.083838025, 1.124000405, 0.3186773417]
T 8§+ S5x+4y+6-z T+3x+5y+3z 4+9x+6y+7:
4+8x+9y+9-" 9+ 2x+3y+3z7 6+x+Ty+5=
[[0.1426317665, 1.040372633, —2.291166327]]
=)
[0.7627933799, 1.049232115, 1.273511329]
— 4+5x+5y+2z 2+4+4x+y+3z S+x+5y+7:
104 2x+7y+5z" 6+9x+2y+9z" 9+ Tx+y+ 8=
[[0.1839797317, —0.60361586, —0.71446680]]
=3
[0.5953721697. 0.3736290865, 0.6400195255]
T 3+8x+10y+ 2= 3+8x+y+4:z 9+ x+5y+ 8z
34 6x+4y+4z7 10+3x+10y+7z7 9+ 6x+ 10y+ 3z
[[1.305341002, 0.6627518081, 0.766837864]]
{[1.305341002, 0.6627518081, 0.766837864]}
[1.305341000, 0.6627518084, 0.7668378649 |
T 1+4x+3y+3z 4+5x+4y+3z 9+3x+2y+2:z
94+x+y+6z 9+ Tx+4y+5-° 10+ 7x+9y+ 62
[10:4741279627, 0.596203224,0.576581891]
{[0.4741279627, 0.596203224, 0.57658189]}
[0.4741279626, 0.5962032225, 0.5765818966 |
T 7+3x+6y+2z 1+10x+6y+10z 1+9x+4y+ 6=
T+3x+4y+8z" 1+10x+2y+9z" 2+ 8x+6y+ 3z
[[0.02688631069, —1.283131530, 0.3756539739]]
=)
[0.8462091852, 1.291816580, 1.015848272]
T 5+8x+10y+z S5+4x+8y+:z S5+4x+9y+9:
1+ 7x+Ty+8z" S+ 6x+Ty+4z" 1+ 2x+9y+4z
[[—2.536423176,0.4651268569, 2.107870421]]
=)
[0.7536548384, 0.7039120037, 1.913845881]
I §+4x+6y+6z 10+6x+y+3z 8+5x+9%y+ 5z
84+ 7x+10y+3z" 1+x+7y+3z" 10+3x+6y+2:
[[—1.824399896, 0.1705134395, 0.3370914600]]
=)
[0.8731855907, 1.345913473, 1.333184810]
T 4+5x+3y+2z 6+6x+8y+8z 4+2x+4y+2:

6+6x+6y+10z" 10+x+7y+3z" 1+8x+8y+3:
[[—0.1793924622, —1.015391689, 0.04027339613]]
=)
[0.4987260840, 1.146821272, 0.6754259176 ]
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4. Copy-and-paste the following line into your worksheet (once you have donwloaded and read

DMB14.txt:

f£:=RR([z[1],z[2]],10); T:=RecToTs(2,z,f);SSg(T, [z[1],z[2]]1); SSSg(T, [z[1],z[2]1]);

Orbk(2,z,f,[5.,8.]1,2000,2010) [-1];

> f= RR([=[1].2[2]], 10): T := RecToTs(2, = 1): SSe(T. [=[1]. 2 2]1): $5e(T. [[1]. 2 2]1):
Orbi{2,2.£ [5.,8.], 2000,2010) [ —1];

6+85+4x
6+85+45
Srant55 Al
[[1.068419234, 1.068419234]]
{[1.068419234, 1.068419234]}
1.068419234

Te=

> fi= RR([[1},2[2]], 10): T = RecToT5(2. =.7): SSe(T. [{ 1], 2[2]1): S5Sg(T: [{ 1], 2211):
Orbi{2,=.£ [5.,8.], 2000,2010) [ —1];

3+553+35
3+553+3
= |0+ o5+ 652 2]
[[0.3854886655, 0.3854886655]]
{[0.3854886655, 0.3854886655]}

0.3854886657
> fi= RR([1}. 4211, 10); T = RecToTs(2,=.): SS(. [ 1} A211); SSSe(T. [ 11, 52])):
Orbi{2, = £ [5..8.],2000,2010)[ —1];
L 1+95+35
AR ETEES Py
1+953+3

Ti=

T an 435 3]
[[0.8771507064, 0.8771507064]]
{[0.8771507064, 0.8771507064]}
0.8771507070

OrbA(2, %, £, 3., 8.1, 2000, 2010) [ —1);

[[1.640754482, 1.6407544821]
{[1.640754482, 1.640754482 ]}

1640754482
» = RR([Z[1}, 7121}, 10); T = RecToTs(2, 5.1); SSg( 7, [=(11,=(211); SSSE(, (2111, 1211);
Orbk(2, =, 5. 8.1, 2000, 2010) [ -1 };
[10.7675918792, 0.76759187921)
{[0.7675918792. 07675918792}
0.7675918794
» /= RR([z[1],2]2]], 10); T= RecToTs(2, = f); $Sg( T, [2[11.2[211); $$Sg( T, [=[11.2[211);
Orbk(2, =, 5. 8., 2000, 2010) [ 1 };

[10.8482423622, 0.8482423622 ]
{10.8482423622, 0.8482423622 ]}
0.8482423624
» f= RR([={1},2[2]}, 10); = RecToT5(2,=); SSg(T, [=[11=(211); SSSg(, [=[1}, 21210}
Orbk(2,zf, [5.,8.1,2000, 2010) [ —1];

10+6- +6-,
[10.7010094834, 070100948341
{10.7010094834, 0.7010094834]}
0.7010094832
2[2]),10); T:= RecToTs(2, = f); SSg( T, [2[11,2[2]1); $$Sg( T, [=[11.2[211);
8.1, 2000, 2010) [ —17;

[[1.126783171, 1.126783171]]
{[1.126783171, 1.126783171 ]}

1126783170
> f=RR([2[1].2[2]], 10); T'= RecToTs(2, =, f); $Sg( T, [=[1].2[2]1); $SSg( L, [=[1].[211);
Orbi(2,=f, [5.,8.1,2000,2010) [ —1;
6+2z,+7z,
Lol v ey Ty
642z +7

T

= |8+95 + 0=,
[[0.5888831139, 0.58888311397]
{[0.5888831139, 0,5888831139 1}
0.5888831142

2[2]), 10); T= RecToTs(2, = f); SSg(T, [=[1].2[211); $SSg(T. [=[11.2[21]);
=/ [5.,8.1,2000,2010)[ - 1],

;-
6+62+2z,
[EITEsras l 5
[10.9351331652, 0.935133163521]
{[0.9351331652, 0.9351331652]}
09351331636

T 6465+

|

[> f:= RR(I={1}, 2121}, 10); T'= RecToTs(2,.); SSE(T, (2111, 21211); SSSe(: (<111, 21210);
Orsk(2,=.1, 3. 8.1, 2000, 2010)[ - 1;

[10.8070445132, 0.8070445132]]
{10.8070445132, 0.8070445132 ]}
08070445131
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> fr=RR([[1],2[2]]), 10); I '= Reclols(2, = f); $3g(Z, [=[1].2[2]1); $38g(Z, [=[11.2[2]11);
Orbk(2, =, 3. 8.1, 2000, 2010) [ - 1];

2+8z +8z,
Ul s
248z +8z,
= ’W [ l5e2]
[11.284159836, 1.284159836]]
{[1.284159836, 1284159836}
1284159836

16)
[> 7= RR([=[11.2]2]], 10); T:= RecToTs(2, = f): SSg(T. [2[11. =[211): SSSg(T: [=[11.2[211);
Orbi(2,= £, 3.,8.],2000,2010) [ -1];

846z +3z,
[10.9458236434, 0.9458236434]]
{[0.9458236434, 0.9458236434 ]}
0.9458236435

an
[> f:= RR(IZ[1},2[2]}, 10); T+= RecToT5(2,=,1); SSg(T; (=111, 21211); SSSg( T, [[1L=(21));
Orbk(2, £, 3., 81,2000, 2010)[ -1,

e ey et 1 Y|
[10.7467858656, 0.7467858636]
{10.7467858636, 07467858636 ]}

0.7467858653

as)

[> /= RR([[1],5[2]], 10); T = RecToTs(2,=.1); $S¢(, [=[11,2[211); S8 (T, [=[11=121);
Orbk(2,=., 3., 8.1, 2000, 2010) [ - 1];

[[1.148331477, 1.148331477]]
{[1.148331477, 1.148331477 ]}

1.148331478
1148331478

a9
L 9
[> 7:= RR(1z[1),2[2]), 10); T'= RecToT5(2, = £); SSg(T, [=[1],2[211); SSSg(T; [=[1=[211);

Orbk(2,%.£, 3., 8.1, 2000, 2010) [ —1};

[[1.057097577, 1.0570975771)
(11057097577, 10570975771}

1.057097577 (20)
1, 10); T= RecToTs(2, = f); SS( L [=[ 11 2[211);: $8Sg( . [=[11.2(211):

[> f=RR([z[1),=(2]
18.1,2000,2010)[—11;

Ordk(2,=.f, [3.

+6z,

= |3z 6o 52l

[[0.4742718696. 0.47427186961]

(104742718696, 0.4742718696 ]}
04742718693

T

@en
[> f:= RR([=[1},5[2]), 10); T= RecToTs(2,= £ ); SSg( T [2[11,2[2]1): SSSe( %, [[1 121211

Orbk(2,%. £, 3., 8.],2000, 2010) [ —1];

548, +10z,
342z, +2,

=
548z +10z,

113313657169, 5.313657169]]
(15313657169, 5.313657169]}
5.313657166

@)
[> /= RR([=[1},5(21,10); T= RecToT5(2,5.£); SSg( T, [=111,=[211); SSSe( 7, [[1 1 =1211):

Orbk(2,%., 3. 8.1, 2000, 2010) [ —1};

S+75,+45

r= |
[10.6030226892, 0.6030226892])
{10.6030226892, 0.6030226892 ]}

0.6030226892

3
VouaULLODYL )
> fr= RR([2[1],2[2]), 10); T'= RecToTs(2,z,f); SSg( T, [=[1),2121)); $SSg( T, [=[1),2(2]));
Orbk(2, 2 £, 5., 8.), 2000, 2010) [ -1];

848549
U ¥ Py Y
848z +9
T8, +25, 0 13
[[1.835781669, 1.835781669]]
{[1.835781669, 1.835781669}

1835781670

Tim
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5. Copy-and-paste the following line into your worksheet (once you have donwloaded and read

DMB14.txt):

~f:=RR([z[1],z[2],2[3]1],10);

T:=RecToTs(3,z,f);SSg(T, [z[1],z[2],z[3]]);

Sssg(T, [z[1],z[2],=z[3]]); Orbk(3,z,f,[5.,8.,11.1,2000,2010) [-1];

Run it twenty times. Out of these twenty times, how many times did the last coordinate of the

first point and the third numbers agree?

>f RR([2[1],2[2],2(3]), 10); T= RecToT3(3, = f) SSg( T, [=[ 1), 12] =1310%
SSSg(T [2[10. 221 2[3]1); Orbk(3, 2 £ [5., 8., 111, 2000, 2010) [ - 1};

[> 1= R&(I: [1}.2[2),2(3]), 10); T'= RecoI5(3,./); SSg(T, || Ill=-12]= 1311
SSSg(T, [=[11,2[21,2[311); Ordki3, = £, [5., 8., 11.1,2000, 2010) [ — 1 };

2f); $Sg( T, [2[11,2(21.2[311);
Orbk(3,=,[5.,8., 11.1, 2000, 2010) [ 1 ];

[> 7= RR([=(1], |2]-[,]1 10; T:= RecToTs(3
SSSg(L (1021221311

[> fi= RR(=11 212
$85g(7, 111,21

L 2[3]),10); T= RecToT5(3, =, f); SSg(T. [=[1]. I2] =[310%
Z[3])); Ordk(3. = £, [5., 8., 11}, 3000, 2010) [ - 1],

> fi=RR([=[1].2[2].2[3]]. 10); T:= RecToI5(3, 2 £); $Sg(Z, [=[11.2[2].[31]);
SSSg(T, [=[11. 2121, 2[311); Orbk(3, 5 £, [5., 8., 11.1, 2000, 2010) [ —1;

> fo= BRUALL 24311 10T o= RT3,/ SSE(E <1121 0310
SSSg(T, [211], 2121 21311); Orbi(3, 5 £ 5., 8. 11,1, 3000, 2010) [~ 1];

> f=RR([z[11.2[21.2[31), 10); T= RecToT5(3, = f); SSg( T, || [1],-[ 123000
SSSg( 7, [2[1).2121,213]]); OrK(3,= £, 5. 8., 11,2000, 2010) |

>f= H(l'lll,-lll,-lsn, 10); 7= RecToT5(3,./); SSg( I, [+ lll,-[ L2310
'SSSg(Z, ({11,212}, 2[3]1): Ordk(3, = £, [3., 8., 11.], 2000, 2010) [ —
[> 7:=RR(|=[1}.2[2).5(3]). 10); Retﬁ’ﬁ'(l—,f) SSg( 7, [] [11=-[2L =300
$8Sg(T, [=[11,2(21.2[311); Orék(3, 2.£, [5., 8., 11.], 2000, 2010) [ - 1};
[> /= RR([[1}.2[2), =(3]). 10); T= RecToTs(3,.f); SSg( T, [<[1]. [21,'[311),
'SSSg(T; [=111, 2121, =[311); Ordi3, = £, [5., 8., 11,1, 2000, 2010) [ —

>f RR([2[1].2[2).2[3]]. 10); T:= ReeToIs(3, = f); $Sg( T, [2[11.2[21. 2[311);
SSSg( T, [=[11. 221 2[3]]); Ordk(3, 5 £, [5., 8., 11.], 3000, 2010) [ — 1

[> f:= RR([=[11.2121,2(3]), 10): T:= RecToT

& ) SSe( L 2112120, 2300):
SSSg( L, [=[1.2[2).2[311); Orbk(3. 2. £ 3. 8., 1%

11,2000, 2010) [ —

T=

11.406326967, 1406326967, 1.406326967]]
(11406326967, 1.406326967, 1406326967}
1406326067

0475565510

10 . 0.

{[0.8404050733, 0.8404050733, 0.8404050733 ]}

0.8404050735

2462, +105,+2z;
2462, +102,+22,
[[1.157128741, 1.157128741, 1.157128741])
{[1.157128741, 1.157128741, 1.157128741]}

1.157128741

Ii=

10.8960073293, 0.8960073293, 0.8960073293 1]

{[0.8960073293, 0.8960073293, 0.8960073293 T}

0.8960073293

546z, +6z2,+4z

f=
5+6z +62,+4z,
T 54T+ 105495

5+7;,+105,+

[10.6984226500, 0.6984226500, 0.69842265001]
{10.6984226500, 06984226500, 0.6984226500]

0.6984226500.

[[1.040504561, 1.040504561, 1.0405045611]
{[1.040504361, 1.040504361, 1.040504361 ]}
1.040504561

[10.7830951895, 07830951895 0.7830051805])
{10.7830951895, 0.7830931895, 0.7830951895 ]}

0.7830951894

34102, +105,+3z,

T+17¢, 3
110 0. . 0.
{[0.8818979203, 0.8818979205, 0.88189792057}
0.8818979201
1+2z
=337 )
1422495+
i s e s
fre. 0. -0 1]
{[0.6588333907, 0.6588333907, 0.6588333907 ]}
0.6588333909
f= 10+ +25,+
r 1+4z 492,472,

[[1.322407750, 1.522407750, 1.522407750]]
{[1.522407750, 1.522407750, 1.522407750]}
1.522407751

[10.8436307095, 0.8436307095, 0.8436307095 ] ]
{[0.8436307095, 0.8436307095, 0.8436307095 ]}
0.8436307100

11252655075, 1252655075, 1.252655075 1)
(11252655075, 1.252635075, 12526550751}
1252655075

UQB\QR R

\8[ 20
NS

®

®

0

an

a2

a3

149

15

(16)



> fi=RR([=[1},2[2),2[3]], 10); T:= RecToT5(3,=,f); SSg(T; [=[11,2[21.=[311);
SSSg(T, =[], 2[2). 2[3]]); Orbk(3. = £, [5.. 8., 11.1, 2000, 2010) [~ 1];

[> f:= RR((=(11212)
SSSg(T [A{1,2

2[3]).10); To= RecToIs(3.=.f); SSg( T, [=[ 1) '[2] =310
Z[311); OB(3, 5 £, [, 8., 11,1, 2000, 2010) [

[> = BR(A1L A2, 031 10): 7= RecToTs (3,2 f): ST 1), 5 [21, 300
SSSg(T, [2111,2121,21311); Orbki3,=.£ [5., 8., 11,1, 2000, 2010)

>/ RR([2[1],2(2],2[3]], 10); T= R"Tﬂfllqubassg(f[”[1],1[2],1[3]“,
SSSg(T, =11, 2[2). 2[3]]); Orék(3. = £, [5.. 8., 1.1, 2000, 2010) [ —

SSSg(T, [=[1),2[2),2(3]1); Ordk(3, 5./, (5., 8., 11.], 2000, 2010) [ =

SSSg(T, [=[1),212),2(311); Ordk(3,5 £, [5., 8., 11.], 2000, 2010) [ =

SSSg(T, [=[1),2[2),2(311); Ordk(3,5 £, [5., 8., 11.], 2000, 2010) [ =

SSSg(T, [=[1),2[2),2(311); Orbk(3, 5 £, (5., 8., 11.], 2000, 2010) [ =

84105 +75,+42,

[ 12.074570451, 2.074570451, 2074570451 )
{[2.074570451,2.074570451, 2.074570451 ]}
2074570451

111333333333, 1

{[1.333333333, 1.333333333, 1.333333333 ]}
1333333333

648z +2,+10z,

= Qe bl i

111321762910, 1.321762910, 132176291011
{11.32176291041.321762910,1.3217629101}

[> /1= RR(2(1),2(2),2(3]), 10); T'= ReeToTe(3, = f); SSg(T, [ |11,.[21,.|31|>.
1

[> f1= RR([2(1],2(2),2(3]), 10); T o= ReeToTs(3,5,/); SSg(T, |2 Ill--lllv-l3ll)-
1

[> f1= RR(|2(1],2(2),2(3]), 10); T o= ReeToTs(3,5,); SSBIT, |2 Ill--lllv-l3ll)-
1

[> f1= RR([2(1],2(2),2(3]), 10); T = ReeToTs(3,2,/); SSBI(T, |2 Ill--lllv-l3ll)-
1

1321762910

[[mnm mnm 0.8141428429))
(108141428429, 08141428429, 0.8141428429]
08141428430

uo.oomum. o.oomum. 0.9052343178)]
(109052343178, 09052343178, 0.9052343178 |}
09052343179

9+10z, +4z,+5¢z,

=

[1.429238738, 1.429238738, 1420238738

(11429238738, 1.429238738,4:429238738 )}
1420238738

12.054404503, 2.05440450: 2054404503 ]
{12.054404503, 2.054404503, 2054404503 )}
2054404503
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6. Copy-and-paste the following line into your worksheet (once you have donwloaded and read
DMB14.txt):

L:=rand(1..3)(); a:=rand(1..50)()/20.;c:=rand(1..50)()/20.; T:=NicholsonBailey(L,a,c,N,P)

;88g(T, [N,P]);SSSg(T, [N,P]);

Run it twenty times. Out of these twenty times, how many times did you get a non-empty set of

i stable steadv-states? (ignore those that have an error message)
[> L= rand(1.3)( );a = rand(1..50)( }/20; ¢ *= rand(1.50)( )20 T'= NicholsonBailey(L, a,c, N P)
SS¢(T, [N, P)): S552(Z, [N.2));

3 e
[10.,0.], [0.6114725169, 0.4484131790]]

- 0
[> L= rand(1.3)( ):a = rand(1.50)( )/ 20; ¢ == rand(1.50)( )/ 20.; T = NicholsonBailey(L, a, c, ZQ \}\)-Q Q/e
3 SSg(T, [N, P); $SSg(T; [N, P);

0%, 1.100000000 N (1 — =240 ) |

= [0 00m07 3 350000000 N (1 — 6000w ) |
[[N.0.]]
annot determine if this expression is true or false: max(l.,1.687500000%abs(N)) < 1 |DMB14.txt:489

y ) ); @ = rand(1.50)( }/20; ¢ = rand(1.50)( )/20; T
SSg(T[\ P)):$85g(T [N.2));
900000000
500000000
o [Ne O $00000000 N (1 — &7 ) |
[1V.0.]]
f this expression is or false: max(l. 0000000*abs(N)) < 1 |DMB14.tx

;¢ == rand(1.50)( ) /20.; T:= NicholsonBailey(L, a, ¢, N, P)

i 1.
SSg(L [N, Pl) SSSZ(TI\'P])

(3 N 3 100000000 N (1 — £ |
110, 0., [0.3269679431, 0.4577551203 ]

>r= rand(1.3)( ); a = rand(1.30)( )/20; ¢ := rand(1.50)( }/20.; T:= NicholsonBailey(L, a,c, N, P)
s SSg(T [N P)); SSSg(L [N P]);

5500000000 (1 — g™234) |
10,0, [1. 14369‘319 03150669003 ]]

=8
> L= rand(1.3)( );a = rand(1.50)( )/20; ¢ = rand(1..50)( }/20; T = NicholsonBailey(L, a,c, N, P)
+85¢(T; [N, P]); $55¢(T, [N, P]); s
a = 1.900000000
¢ 1= 1.950000000
Tm [\e™ 1 050000000 X7 (1 — e~ ) |
[[N.0.7)

Error or lse: 3.7 00000*abs(N)) < 1 |DMB14.txt:489
> Li=r ();a = rand(1. 50)() 120;,¢ = rand(1..50)( )20, T-= NicholsonBailey(L, a,, N

and|( ¢
SSg(T N, 1’]) SSSSlTI\ Py

= [2 Ne™ 10N 1500000000 N (1 — &= ) |
[10.,0.], [5.281121376, 0.3960841032]]
=4

> L= rand(1.3)( ); a = rand(1.50)( }/20; ¢ = rand(1.50)( )/20.; T:= NicholsonBailey (L, a,c, N, P)
3 SSg( T [N, P); SSSg(L [N, P));

= [3 N300, 1 950000000 N (1 — 2007 |

[10., 0., [0.4122372565, 05350084335 ]
a
> L= rand(1.3)( );a = rand(1.50)( ) /20; ¢ = ramd(1..50)( ) /20 T'= NicholsonBailey(L, a,c, N, P)
;SSg(T [N, P1); SSSg( T, [N, P]); Les
= 2350000000
0.3500000000

500000000 " (1 — =557
. [2.003548247, 0.4674943909]]
e

> L= rand(1.3)( );a = rand(1.50)( )/20; ¢ = rand(1..50)( /20; T = NicholsonBailey(L, a,c, N, P)
+85¢(T; [N, P]); $55¢( T, [N, P]);

L=
a = 1.200000000
¢ == 1.650000000

o [2Ve™ S0 1 650000000 (1 — o= ) |
[10., 0.1, [0.7001486672, 05776226305 ]]
a

®)

©

a0

an



o i

> L= rand(1.3)( );a = rand(1.50)( ) /20; ¢ *= rand(1.50)( ) /20.; T'= NicholsonBailey(L, a, c, N, P)
S SSg(L [N P)): SSSg( T [N, P)):

L=1
a = 1.100000000
¢ := 2.200000000

i [N 3 300000000 (1 — &0 ) |
[[N.0.1]
s) <1

> L= rand(1.3)( );a = rand(1.50)( }/20. ?)
SSSg(TIN.P1); SSS¢( L [V, 21):
=2
= 1600000000
¢ = 0.8000000000

Tim [2Ne™H 4007 0 8000000000 N (1 — ™" %) |
[10.,0.], [1.083042470, 0.4332169878 )
o

a
> L= rand(1.3)( ); a = rand(1.50)( /20 ¢ := rand(1.50)( }/20.; T= NicholsonBailey(L, a,c, N, P)
SSg(L [N P)): SSSgU T [N.P)): I3
a = 2250000000
¢ = 1.450000000
Ti= [3Ne 50 1450000000 N (1 — &7 7) |
[10.,0.], [0.5051090982, 0.4882721283]]
e a3
> L= rand(1.3)( );a = rand(1.50)( /20 ¢ := rand(1.50)( )/20.; T = NicholsonBailey(L a,c, N, P)
+SSg(T, [N P1); $S5g( T, [N P1):
Te= [2Ne™559%9% 005000000000 N (1 — &™) |
[10.,0.1, [12.05473357, 0.3013683394]]
@ a4
SI= rand(1.3)( ); a = rand(1.50)( )/20.;¢ == rand(1..50)( }/20.; T:= NicholsonBailey(L, a,c, N, P)
S SSg(L [N P]); SSSg( T [N P)); Lea
a = 1.350000000
¢ := 1.850000000
Ti= [2Ne™ "S54 1 850000000 N (1 — ™" =0 %) |
[10.,0.], [0.4834505183, 0.4471917294]]
@ as

> L:=rand(1.3)( );a = rand(1.50)( )/20.;¢ := rand(1.50)( )/20.; T:= NicholsonBailey(L, a, ¢, N, P)
$SSg( T [N P]): SSSg(L [N.P1): Lt
a := 2.150000000
¢ == 0.05000000000
Ti= [Ne™H 0 0.05000000000 N (1 — &™) ]
[[N.0.1]
(in SSSg) cannot determine if this expression is true or false: max(l.,.1075000000%abs(N)) < 1 |DMB14.txt:489
L 1.3)( );a = rand(1.50)( )/20; ¢ = rand(1.50)( )/20.; T'= NicholsonBailey(L, a, ¢, N, P)
$SSg(T [N P]): SSSg( T [N.21):

L=1
a := 1.900000000
¢ = 2.200000000
Tim [Ne™ Um0, 2 360000000 N (1 — g~ <0000 #) |
[[.0.0]
{in SSSg) cannot determine if this expression is true or false: max(1.,4.180000000%abs(N)) < 1 |DMB14.txt:489

L= rand(1.3)( ); a = rand(1.50)( )/20.; ¢ := rand(1..50)( }/20.; T'= NicholsonBailey(L, a,c, N, P)

3 SSg(T [N, P1); SSSg (L [N, P]); Les
a = 0.1500000000
¢ »= 1.250000000

Tim [2 N0 1 950000000 N (1 — =100 ) |
[10.,0.], [7.393569926, 4.620981204])
o

ae
> L= rand(1.3)( ); a = rand(1.30)( )/20.; ¢ = rand(1.50)( )/20.; T := NicholsonBailey(L, a,¢, N, P}
: SSg(T [N, P1); SSSg (L [N, P]);
Ti= [3 N7 0.3000000000 N (1 — e~ *** %) |
[[0-,0.], [0.8582908505, 0.4577551203]]
z an

> L:=rand(1.3)( );a = rand(1.50)( )/20.; ¢ = rand(1.50)( ) /20.; T'= NicholsonBailey(L, a, ¢, N, P)
3 SSg(T [N, P1); SSSg (L [N, P]);

T [ I 300000000 (1 — a7 45
[10.,0.], [0.7617001984, 0.4951051290]]
= as)




7. Copy-and-paste the following line into your worksheet (once you have donwloaded and read

DMB14.txt):

a:=rand(1..10)()/10.:
T:=NicholsonBaileyM(a,r,K,14,N,P); SSSg(T,[N,P]);

Run it 100 times. Out of these fifty times, how many times did you get a

r:=rand(1..10) ()/10.:

steady-states? (ignore those that have an error message)

> a=rand(1.10)( )/10.: r == rand(1.10)( }/10.: K
T:= NicholsonBaileyM(a, r, K, 14, N, P); $88g(T, [N, P]);

a = rand(1.10)( )/10.: r = rand(1..10)( ) /10.: X -
T= NicholsonBaileyM(a, r, K, 14, N, P); S35g( I, [N, P]);

T= NicholsonBaileyM(a, r, K, 14, N, P); SSSg( .

a = rand(1.10)( )/10.: r == rand(1..10)( )/ 10.
T= NicholsonBaileyM(a, , K, 14, N, P); S55¢( T, |

23IH

= ranii{1 ) ) 0= ra

NicholsonBailey. \I[a rk, 14

A= rana S0y

P SSSng[\ Py

= rand(1.10)( )/10.: r = rand(1..10)( ) /10.: K—mndu 10)():
NicholsonBaileyM(a, 1, K, 14, N, P); $SSg(T, [N, P]);

~a

and(1..10)( /10.: 7= rand(1..10)( }/10.: K = rand(1.10)( ) :
VicholsonBaileyMia, r, K, 14, N, P; $SS¢(T, [N, P1);

and(1..10)( /10.: 7= rand(1.10)( }/10.: K = ramd(1.10)( )
NicholsonBaileyM(a, 7, K, 14, N, P); SSSg(T, [N, P1);

i

= rand(1.10)( )/10. 7 == ramd(1..10)( }/10.: K = rand(1.10)( ) :
NicholsonBaileyM(a, 7, K, 14, \ P); $85¢(T; [N, P]);

rand(1..10)( )/10. 7 += rand(1.10) () /10.: X = ramd(1.10)( ) :
VicholsonBaileyM(a, r, K, 14, N, P; $SS¢(T, [N, P1);

and(1..10)( /10.: 7= rand(1..10)( }/10.: K = rand(1.10)( ) :
ficholsonBaileyM(a, 7, K, 14, \ P); $S5¢(T, [N, P]);

rand(1..10)( )/10. 7 += rand(1..10) () /10.: X = ramd(1 .10)( ) :
VicholsonBaileyMia, r, K, 14, N, P; $SS¢(T, [N, P1);

and(1.10)()/10.: 7= rand(1 .10) /10, K = rand(1 .10) )
VicholsonBaileyMia, r, K, 14, N, P; $SS¢(T, [N, P1);

v

andi(1..10)( /0. 7= rand(1..10)( }/10.: K *= rand(1.10)( ) :
VicholsonBaileyMia, r, K, 14, N, P; $SS¢(T, [N, P1);

> = rand(1.10)( )/10.: 7 = ramd(1..10)( }/10.: K = remd(1..10)( ) :
T'= NicholsonBaileyMia, r, K, 14, N, P); $SS¢(T, [N, P1);

= rand(1..10)( ) :

L10)():

> a=rand(1.10)( )/10.:r = rand(1.10)( )/10.: K = rand(1.10)( ) :

> a=rand(1.10)( )/10.: r = rand(1.10)( )/10. L10)() -
T= NicholsonBaileyMia, r, K, 14, N, P); $85g(T, [N,

> a= rand(1..10)( )/10.: r = rand(1.10)( )/10.: K := L10)() -
T:= NicholsonBaileyMia, r, K, 14, N, P); $8Sg(T, [N, P]);

:)

> a:=rand(1.10)( )/10.: 7 := rand(1..10)( ) /10. L10)():
T:= NicholsonBaileyM(a, r, K, 14, N, P); $55¢( T,

[> = rand(1.10)( )/10.  r = rand(1.10)( }/10.: K := rand(1.10)( ) :
T:= NicholsonBaileyMia, r, K, 14, N, P); $85g(T, [N, P]);

[> @ = rand(1.10)( ) /10.: 7 = rand(1.10) ()/10.: -10)():
T= NicholsonBaileyMia, r, K, 14, N, P); $S5g( T, [N,

[> a:=rand(1.10)( )/10. rand(1.10)( )/10. L10)():
T:= NicholsonBailey M{a, 4,N, P); $SSg(T,

[> @ '= rand(1.10)()/10.: 7 = rand(1.10)( ) /10.: -10)():
T = NicholsonBaileyM(a, r, K, 14, N, P); S5g(T,

B

> L10)():

-
Fom [14 ooy 1y _ 1y (oo
a
T=[14¢" X 14 e iR 0 Y]
{10.001563076979. 0.0021881368 7
Tom [ 14, 73566666667~ 040000000m N 14 _ 1 =000
{10.7852761752, 3.7738633301}

Tim [14 g0~ somn 1y g (asmonon
a
Ti= (1467 N 14— 14 g 0smo0ooonn "
a
o [14 g s 14 g oz
{10.005729720004, 0.01603402721}
o [14 -t R TRypr—
(12057901634, 6.4489483921)
i (14 ¢7 e sy 1y oo
(11340082148, 58385286061}
oo [14 gm0 s 1y 14 ~asmoninn
e
oo [14 om0 1y 14 (~avwsonis
[z
e [14 gm0~ 1y 1 (o vwsonin
a
o [ o= 1y _ 1y oy

{[0:001563076979, 0.0021881368 1}

T [14 ™27 000N gm0 |

(107852761752, 3.7738633507}

-4

Tom [ 14 g0 00000~ 0URRU000N 14 _ 14 =000 ]
T

Tim [14 ¢~ SO0 020000000N 14 _ 14 g-02000800)

{10:005729720004, 0.0160340272]}

Tim [14 6700003000000 14 _ 14 0300000

{[2.057901634, 6448948392}
Fmf1ee _ 1y grosemmn)
{[1:349082148, 5.838528606]}

Tim [14¢701200 BRI

Tem [14¢70 TN 1414 =000

a

T=[14¢7" SERSE

Tim [14 ™ 000 0I00M0N 14 _ 14 g-01000800)

{[0.001563076979, 0.0021881368}

K:=rand(1..10)(:

non-empty set of stable

16)

an

asy

a9

@0

@n

@2

@3

Q4

25)

(26)

©

10)

an

a2

a3y

a9

as



> a=rand(1.10)( )/10.: 7= rand(1.10)( )/10.: K := rand(1 ..
T:= NicholsonBaileyM(a,r, K, 14, N, P); S33g(T, [N, P1);

= rand|(1..
1

> a = rand(1.10)( )/10.: = rand(1.10)( )/ 10.
T= NicholsonBaileyM(a, 1, K, 14, N, P); $5Sg(T; [N,

rand(1..10)( )/10.: r = rand(1.10)( )/10.: K := rand(1 ..
NicholsonBaileyM(a, r, K, 14, N, P); $85g(T. [N, P]);

kvl

a = rand(1.10)( )/10.: 7= rand(1.10)( ) /10.: K := rand(1 ..
T:= NicholsonBaileyM(a, r, K, 14, N, P); $$Sg( T, [N, P]);

> a=rand(1.10)( )/10.: r = rand(1.10)( }/10.: K = rand(1 ..
T:= NicholsonBaileyM(a, r, K, 14, N, P); SSSg( T, [N. P]);

> a=rand(1.10)( }/10.:r = rand(1.10)( )/10.: X := rand(1 ..
T:= NicholsonBaileyM(a,r, K, 14, N, P); $33g(T, [N, P]);

> a=rand(1.10)( }/10.: 7= rand(1.10)( )/10.: K := rand(1 ..
T:= NicholsonBaileyM(a,r, K, 14, N, P); S8Sg(T, [N, P);

> @ = rand(1.10)( }/10.: 7= rand(1.10)( }/10.: K := rand(1 ..
T:= NicholsonBaileyM(a, r, K, 14, N, P); SSSg( T, [N. P]);

vvAm

a = rand(1.10)( )/10.: 7= rand(1.10)( ) /10.: K := rand(1 ..
T= NicholsonBaileyM(a, 1, K, 14, N, P); $SSg(T, [N, P]);

10)()/10.

> a=rand(1.10)( )/10.: 7 = rand
T N, P); $8g( T, [N, P]);

NicholsonBaileyM(a,

> a=rand(1.10)( )/10.: 7= rand(1.10)( )/10.: X := rand(1 ..
T:= NicholsonBaileyM(a,r, K, 14, N, P); $33g(T, [N, P1);

1= NICIOISUNDAUIEY AL\ Gy 1y ey 18, N, E ), 3308\ L, |5 T ),

and(1.10)( )/10.: 7 = rand(1.10)( ) /10.: K = ramd(1.10)( ) :
NicholsonBaileyM(a, r, K, 13, N, P); $SSg(T; [N, P]);

rand(1..10)( )/10.: r = rand(1
T:= NicholsonBaileyM(a, r, K, 14, N,

10)()/10.: K == rand(1.10)( ) :
) SSSg(L [N P

and(1..10)( )/10.:

rand(1.10)( )/10.:
NicholsonBaileyM(a, r, K. 14,

); $SSg(T; [N, P]);

1.10)():

and(1.10) ( )/10.:

rand(1..10)( )/10.: K += rand(1.10)( ) :
NicholsonBaileyM(a, r, K, 14

L P); SSSg(T [N, P]);

and(1.10)( )/10. r = rand(1
T= NicholsonBaileyM(a, 7, K, 14, N

10)( )/10.: X = ramd(1..10)( ) :
); SSSg( T [N, P]);

and(1.10)( )/10.: 7= rand(1.10)( )/10.: K := rand(1..10)( ) :
T= NicholsonBaileyM(a, r, K, 14, N, P); SSSg(, [N, P]);

and(1..10)( ) /10.: 7= rand(1.10)( ) /10.: K := rand(1.10)( ) :
NicholsonBaileyM(a, 1, K, 14, N, P); $8Sg( T [N, P);

and(1.10)( )/10. 7 = rand(1.10)( ) /10.: K = ramd(1..10)( ) :
NicholsonBailey M(a, r, K, 14, N, P); S55g( T,

rand(1.10)( ) :

>a

and(1.10) ( )/10. 7 = rand(
NicholsonBaileyM(a, r, K, 14, N

L10)():

10)():

10)():

10)():

10)():

10)():

10)():

10)():

10)():

10)():

(1.10)() :

10)():

T [ 14 72066007 ~U0N g _ 14 =0 400000 K]

(10.7852761752, 3.773863350]

Ti=[14e™"* ! ” Y 14-14¢ |
(=8

Tom [ 14 70200000 = Q0NN 14 _ 14 0RO N ]
(=8

Tim [14 ¢ s0m000m-020 14 — 14 g0 20000

{10.005729720004, 0.0160340272]}

Tim [14 ¢ 10000000 01000000000 14 _ 14 §=0M000 4]

{12.057901634, 6.448948302 ]}

Trm [14 ¢ 500000000 04000000000% 14 _ 14 o=0000000000 )

{11.349082148, 5.838528606 ]}

Tim [14 ¢~ 20000 00000000 N 14 _ 14 =000 )

&

T [[14 ™00 070000000N 14 _ 14 g=070000000 )

(=8

Tim [14 6070000 070000000 N 14 _ 14 o=0T000000000 4]

&

T [14 60000 =CIO0000ON 14 _ 14 oogllllroo00 )

{10.001563076979, 0.0021881368 1}

Trom [14 ¢ 230666667~ 04000000000% 1y _ 3 4 04000000000 )

(10.7852761752, 3.7738633501}

Tim [ 14 ¢~03200000000— 0000000000 14 _ 1.4 o= 040000 ]

=4

T=[14e7 14— 14 "
e

Tim [ 14 g 30000000— 030000000 ¥ 14 _ 14 o0 20000000 1

{10.005729720004, 0.01603402721}

Tim [14 pol0000000- 0300000 ¥ 4 4 go030umeeo )

112057901634, 64489483927}
T=[14¢” " 14— 14¢ "
(11349082148, 5.838528606 ]}
T=[14e™ 14— 14 "
(=8

Tim [ 14 ¢~00000000—.cccco

¥ 14 — 14 g0 0]

=4

T [14 gm0 1 oo
(=8
Fim [14 o7 = tomn 4 _ g mosoneinon)
{10:001563076979, 0.00218813681}
Tim [ 14 7250 Y 14— 14¢ y|

{10.7852761752, 3.773863350}}

Tim [14 7032000000~ QAOO00ON 14 _ 14 404000000000

T

@9

39

“0)

(Y]

“)

“3)

@9

5

“n

@n

(]

29

(&)

QY]

@2

33

(&)

@33

@7



L10)():

iyt

rand(1.10)( )/10.: 7 = rand(1.10)( /10.: 10)():

icholsonBaileyM(a, 1, K, 14, N, P); SSSg (T, [

a
T

= rand(1.10)( )/10.: 7 += ramd(1.10)( }/10.: K = rand(1.10)( ) :
NicholsonBaileyM(a, r, K, 14, N, P); $SSg( T, [N, P]);

> @ = rand(1.10)( rand(1.10)( )/10.: K = ramd(1..10)( } :
T lrhal:aanlo\!(ark 14, P); SSSg[T[’\,P]),

> = rand(1.10)( )/10.: 7 = rand(1.10)( )/10, 10)():
T'= NicholsonBaileyM(a, r, K, 14, N, P): SSS¢(T,

L10)():

>

>

> @ 1L10)()/10.: = rand(1.10) ) 110 and(1.10)( ) :
T= NicholsonBaileyM(a, r, K, 14, N, P); SSSg( T, |2

> = rand(1.10)( )/10.: 7 = rand(1.10)( ) /10.: K = ramd(1.10)( ) :
r= amz:anxng Mia, 7, K, 14, N, P); SSSg(T, [N, P1);

> = rand(1.10)( )/10.: 7 = rand(1.10)( ) /10.: 10)():
T= NicholsonBaileyM(a, r, K, 14, N, P); s

andi(1..10)( }/10. - 10)():
licholsonBaileyM(a,
> = rand(1.10)( )/10.: r = rand(1.10)( ) = rand(1.10)( ) :
T'= NicholsonBaileyM(a, 7, K, 14, N, P),SSSg(T[\ P]),
=>
|

\lcholsaanls\ M(a rL 14 \ P) SSSg(T [\ Py

rand(1..10)( )/10.:
NicholsonBaileyM(a,

and(1..10)( )/10.:
14, N, P); SS5¢(T,

1)

and[l..lO)[}):‘lO.:r

2K 14, N, P); SSSg(T, [N, P)):

rand(1.10)( )/10.:
NicholsonBaileyM|a,

and(1..10)( }/10.:
. 14, N, P); $SSg(T,

IvAvIbva

and(1..10)( )/10.: 7= rand(1..10)( )/ 10.
NicholsonBaileyM(a, r, K, 14, N, P); $SSg(T.

and(1..10)( )/10.: 7= rand(1.10)( )/10.
NicholsonBaileyM(a, r. K, 14, N, P); 5S¢ (T, [N. P]);

and(1..10)( )/10.: 7= rand(1..10)( )/ 10.
NicholsonBaileyM(a,r, K, 14, N, P); $SSg( T,

= rand(1..10)( }/10.: 7= rand(1..10)( )/10.: K
= NicholsonBaileyM(a, 1, K, 14, N, P); $SSg(T, [N, P]);

v

rand(1..10)( )/10.: 7= rand(1..10)( )/10.
NicholsonBaileyM(a, r, K, 14, N, P); 83S¢(T. [N, P]);

o w = s av gy — g s vy g

rand(1.10)( ) :

rand(1..10)( )/10.: K = rand(1..10)( ) :

L10)():

L10)():

L10)():

L10)():

rand(1.10)( ) :

L10)():

rand(1.10)( ) :

rand(1.10)( ) :

[> = rand(1.10)(/10.: 7 = rand(1.10)( }/10.: K := rand(1.10)( }:

T=[14e™ ESTE ER "
(=8
o [14 R 1y _ 1 g-omomn s
{10.005729720004, 0.0160340272
o 14 -t 1y gy o
(12057901634, 6.448948392 ]
I=[ue" 14— 14e "
(11349082148, 5.838528606]}
T=[14e™" ESTE ER "
&
o 14 gmocammmn - g4 _ 14 oo
a
T [14 00— 000N 14 _ 14 (=0700008600]
a
o 14 -t 1y g oo
{10.001563076979, 0.0021881368]}

= 14 672366666667 AOOUON 14 _ 14 =000 ]

(107852761752, 3.773863350])
Tim [146705 Y 14— 14e "
(=8
Ti= 1467 0 “14- 14 J|
e

T [14 677300000000~ 02000000000% 14 _ 14 o=02000000000]

{10.005729720004, 0.0160340272]}

T [14 ¢ 10000000 02000000000 14 _ 14 ¢=010000000004]

{[2.057901634, 6.448948392 ]}

I=[14e™ 00000000 % 14 _ 14 ¢ 9|
(11349082148, 5838528606 ]}

o 14 ¢ 01200000000 - 05000000000 ¥ —a 000000000 ¥
Ii=[14¢ 14— 14 1

€
a

T [14 ¢ 0000000000- 07000000000 14 _ 14 =0 000000000]

(28

T [14 ¢707000000000 070000000004 14

14 000000004

(28

T [14 000000 Oy 0000 ¥ |
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T = NicholsonBailey Ma, r, K. 13N, P): $S5g(I. [N, P1):

T:= NicholsonBaileyM(a, r, K, 14, N, P); $SSg(T; [N, P]);

ramd(1.10)( )/10.: 7 = rand(1..10)( )/10.
VicholsonBaileyM(a, r, K, 14, N, P); $88g( T [N, P);

VicholsonBaileyM(a, r, K, 14, N, P); SSSg( T, [N, P]);

VicholsonBaileyM(a, r, K. 14, N, P); $SSg( T, [N, P]);

W L AV )| )AL LS | LAV )LV, L A = )

icholsonBaileyM(a, r, K, 14, N, P); SSSg(T, [N, P]);

and(1.10)( )/10.:
VicholsonBaileyM(a, 1, K, 14, N, P); $88g( T [N. P]):

icholsonBaileyM(a, r, K, 14, N, P); SSSg(T, [N, P]);

VvVl

VicholsonBaileyM(a, r, K, 14, N, P); $85g( T [N, P]);

VicholsonBaileyM(a, r, K, 14, N, P); $85g( T, [N, P]);

VicholsonBaileyM(a, r, K, 14, N, P); $SSg( T, [N, P]);

= NicholsonBaileyM(a, . K, 14, N, P); $88g(T, [N, P]);

VicholsonBaileyM(a, r, K, 14, N, P); 885g( T, [N, P]);

o= ramd(1.10) () /10.: K = rand(1 .

and(1..10)( )/10.: 7= rand(1.10)( }/10.: K := rand(1 ..

and(1..10)( )/10.: 7 = rand(1..10)( }/10.: K := rand(1 ...

and(1.10)( }/10.: 7 += rand(1.10)( }/10.: K = ramd(1 .

and(1..10)( )/10.: 7 == rand(1..10)( }/10.: K := rand(1 ..

> a = rand(1.10)( )/10.: 7 = rand(1.10)( }/10.: K = rand(1..
T:= NicholsonBaileyM(a, r, K, 14, N, P); 83Sg(T, [N, P]);

> a= and(1..10)( )/10.: 7 == rand(1..10)( }/10.: K := rand(1 ...
T:= NicholsonBaileyM(a, r, K, 14, N, P); $85g( T, [N, P]);

B

> a:=rand(1.10)( )/10.: rand(1..10)( )/10.: K = rand(1 ..
T = NicholsonBaileyM|a. L 14, N, P); 888g( T, [N, P]);

> a=rand(1.10)( )/10.: 7= rand(1.10)( }/10.: K := rand(1 ..

and(1.10)( )/10. 7 += rand(1..10)( )/10.: K = rand(1 .

W — runU\ L LAV AVe L f = U 3 LAV [V A U LAV ] -

and(1.10)( }/10.: 7= rand(1 .10)( )/10.: K = rand(1.10)( ) :

= rand(1.10)( ) :

> a=rand(1.10)( )/10.: 7= rand(1.10)( )/10.: K := rand(1.10)( ) :
T = NicholsonBaileyM(a, r, K, 14, N, P); $35g(T, [N, P]);

B

[>

> a=rand(1.10)( )/10.: 7= rand(1.10)( ) /10.: K := rand(1.10)( ) :
T= NicholsonBaileyM(a, r, K, 14, N, P); $35g(T, [N, P]);

[>a: 1.10)( )/10.: 7= rand(1..10)( )/10.: K := rand(1.10)( ) :
T = NicholsonBaileyM(a, r, K, 14, N, P); $3Sg (T, [N, P]);

> a and(1..10)( )/10.: 7= rand(1..10)( ) /10.: K := rand(1.10)( ) :
T = NicholsonBaileyM(a, r, K, 14, N, P); $35g(T, [N, P]);

rand(1..10)( )/10.: 7 = ramd(1.10)( ) /10.: K += rand(1..10)( ) :

> a = rand(1.10)( )/10.: r == rand(1.10)( }/10.: K := rand(1..10)( ) :
T VicholsonBaileyM(a, r, K, 14, N, P); $88g(T, [N, P]);

B

> a:=rand(1.10)( )/10.: 7= rand(1..10)( )/10. L10)() -
T = NicholsonBaileyM(a, r, K, 14, N, P); $35g(T, [N, P]);

E ramd(1.10)( )/10.: 7 = rand(1..10) ( )/10.: K = rand(1.10)( ) :
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a
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e
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T [14 610000~ 0100000 L gy g0

{10.001563076979, 0.0021881368 ]}
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a
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Tim [14 ¢ H00N0-000000000N 14 _ 14 o=0300000000]
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@ = 7ana|i.1v)| )/ 1V. 7= Tanajl.Av)| )/ V. A = Tanaii ..

T:= NicholsonBaileyM(a, r, K, 14, N, P); $85g( T, [N, P]);

a = rand(1.10)( )/10.: r = rand(1.10)( }/10.: K—mnd(l
T:= NicholsonBaileyM(a, 1, K, 14, N, P); T2

= rand(1.10)( ) /10.: 7
icholsonBailey M(a,

N8

a = rand(1.10)( }/10.: 7= rand(1.10)( )/10.: K := rand(1 ..

T:= NicholsonBaileyM(a, r, K, 14, N, P); SSSg( T, [N, P]);

a = rand(1.10)( }/10.: 7= rand(1.10)( )/10.: K =
T:= NicholsonBaileyM(a. r, K,

P), SSSg(T. [N, P1);

a = rand(1.10)( }/10.: 7= rand(1.10)( ) /10.: K := rand(1 ..

T:= NicholsonBaileyM(a, r, K, 14, N, P); $SSg( T, [N, P]);

a = rand(1..10)( )/10.: r—rand(l 10)()/10.: K»—rand[l
T:= NicholsonBaileyM(a, r, K, 14, N, P); S85g( T,

a = rand(1..10)( }/10.:r = rand(1..10)( ) /10.: X := rand(1 ...

T:= NicholsonBaileyM(a, r, K, 14, N, P); $85g(T. [N, P);

a = rand(1..10)( }/10.: 7 = rand(1.10)( )/10.: KX -mnd[l
T:= NicholsonBaileyM(a, r, K, 14, N, P); $85g( T,

a = rand(1.10)( )/10.:r:= rand(1.10)( )/10.: K := rand(1 ..

T= NicholsonBaileyM(a, r, X, 14, N, P); 85S¢ (T, [N, P]);

a= rand(1.10)( )/10.: 7 := rand(1.10)( )/10.: K := rand(1 .
T:= NicholsonBaileyM(a, 1, K, 14, N, P

a = rand(1.10)( )/10.:
T = NicholsonBaileyM(a,

10)()/10.: K
); SSSg( T, [N,

rand(1 ..
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10)():
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> a'=rand(1.10)( )/10.: 7= rand(1.10)( )/10.: K
T

rand(1..10)( ) :
NicholsonBaileyM(a, r, K, 14, N, P); SSSg(T. [N, P));

Tim [ 14 04000000000~ C700000000N 14 __ 14 o=0.T00000000 ]
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