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with Parameters
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What happens with t=287
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What happens with t=-147?
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Here it seems for all t we get an unique solution (and

parameter t disappears?)?
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Here it seems we have to study the special case

t=—3/147
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Here it seems the parameter t is without meaning (t

disappears?)?

But in case t=0:

ref (mat | t=0)
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rref (mat | t=0)

rank (mat)

rank (mat | t=0)

The rank—function can’t compute the rank in dependence

on the parameter t!
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If we use the "ref” or ”rref” or “rank” functions the CP
should give a message "no solution with parameters” (cp
TI-Nspire CAS, OS 1.86)

another exercise with complex numbers:
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0125 145 |®mat
s 04 -1
J 2t 3+2+§
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rank (mat)
3
rank (mat |s=—j and t=—4+4j)
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Again, the rank is depending on the parameters s and t

The exchange procedure:

DelVar a;i, @iz, 8z1y A2z, B1y B2y X1y Xay t
done
start with following svstem:
X, Xa,,+x-%a,.=8, (1)
X, Xz FXRa=8: (2)

let be a;;#0 (pivot element)

equivalent system:



vi=0=x,Xa,,+¥x.%Xa,.—#,%x1 (3)
vo=0=x,Xa, . Xa.,—f.x1 (4)

solve (F1=X1Xal 1+X3X313—BIX1 y X1 )

—diz*X
{X1= 12°Xa B + 1
dii dix a1z

_312'X2+ B + ¥1 ]
dii

expand [ Va=X Xas +XaXaza—B2X1 | X,=
djy djy

_a‘z'azl‘xz+azz-xz+’8‘ dz1 -8, _I_ﬂzl

¥a=
11 dia
new equivalent svstems:
1 dip -5
X3= y + —, X + ——1 (5)
! dyy Y1 —di11 2 —di1
a —
¥a= 2oy, + [ﬂzz'l'ﬂlz'_zl ]'Xz + [_Bz'l‘alz'_ . ]'1 (6)
au i1 11

write (3), (4) in a table ST with matrix matST:

ST X Xa 1

¥1 | ai diz -5

¥a | ax daz -8z

K * A1z =5, K is the bottom (a help row,
—di1i —di11

put * in the pivot column

and

divide by —pivot otherwise. )

where mai:ST=[all EE

] — in matST are all
21 Az —H-:

!



informations on the system.

write (5), (B6) in a table T1 with matrix matT1

{an equivalent svstem, exchange v, € x;)

T1 V1 Xz 1
1 a - ;
X | — =12 B using
di1 =di1 —di1

inverse value and K row respectively

dazy =51
¥= | dpzta, et —fzta,
dia —di11 —di11

division by

pivot (old pivot column) and

"triangular rule” respectively

delete v, column (because ¥,=0)

T1 Vi X 1
a —
X, | m 12 B
—di —di11
day -5
¥= | | dpzta, ot —Fzta e
—di11 —di11
S =81
: —di1 —di11
with matT1= P
dzq 1
Azzta; s’ —HBata; e
—di11 —di11

in matT1l are all informations on the svstem.
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The next pivot element could be azz+alz-_'r:‘§1 (#0) to
11

exchange v, © X

Thus we get (if exchange v. © 3x» possible)

T 2 =ET ¥1 ¥o ].
X1 I | [ | O
Xa | [ [ O unique solution

If ap+a;.c—2-=0 than T1=ET (end table with followig

—dii1

decisions):
T1=ET Vi ¥a=t 1
¥,y | [ | O O
Va2 | u 0 [0] non—unique solution
{with parameter t)
T1=ET Vi ¥a=t 1
¥,y | [ | O O
Va | | 0 [#0] <(no solution,
contradiction in the y-row v+0)
stop



Now using the new created functions LinEqSys and
AVRank in Main=menu
{To use the LinEqSwy¥s and AVRank program in an eActivity

the program must be stored in the Librarv—folder!)

ST X, o X3 1

Y1 | a5, A1z diz -5 pivot a,,;¥0 to

va | 821 8z azs —Ha exchange y,0x,

¥a | as dzz daz -HB3

¥a | a4 Adyz daz -5

3 2t

[1] L il PmatST

-102 -1
3 2t O
0 1-41
1 30 -1
-102 -1

LinEqSys(matST, 1, 1)

done

syntax: LinEqSys(matrix, row index i of aji, column

index k of aji), if aji pivot

matnew>matT1



2
3 3
1 -4 1
7 =t
g 3 1
2 0t 5 _
3 gt2 -1
T1 Vi o X 1
X, | H O O O
v | W O O O pivot ap.+0 to
vz | H O O O exchange v.©x%,
ve | N O O O
LinEqSys(matT1, 2, 1)
done
mathew>matT2
[—(t+8) 2
3 3
4 -1
—(t—-28) 10
3 3
t+14 5
3 3
T2 ¥1 ¥a Xz 1
X, | H | O O
Xz | H | O O
v2 | H [ O O pivot as;#0 to
ve | N [ O O exchange v;©x; or

pivot a.s¥0 to



exchange v,©3x;

If t+#28 than we have a third exchange—step x; © ¥3

LinEqSys({matT2, 3, 1)

mathew>matET
T3=ET ¥1 ¥a ¥a 1
4o (t+2)
X, | N [ | [ | ~1-28
-40
Xz | [ | | | m—l
-10
X | 0 [ | [ | 1—28
v | m m w2 ya=0,

matET is the solution, if the last element t_— 52;

i.e. t=0

10

done

4+ (142) ]

t—28

-40 _
t—28
-10
t—28
—5-t
| t-28

1

if t=0

equals 0,



matET | t=0

9
ki
3
7
9
14
| 0
Thus x==2f7, v=3fT7, z=5/14
If t#14 than we have a third exchange—step x; © ¥,
We start again with matST:
LinEqSys(matST, 1, 1)
done
LinEqSys({matnew, 2, 1)
done
LinEqSys({matnew, 4, 1)
done
matnew>matET
[ —(t+4) ]
t+14
20 -1
t+14
=5t
t+14
| t+14

T3=ET ¥1 ¥a2 ¥a 1
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—(t+4)

x | . u t+14

X | W | | tf? 1 -1

vs | B ®m =m —0L yam0, if =0
s | ® " - t+51 4

matET is the solution, if the 3rd element vs; equals 0,

i.e. t=0

matET | t=0
_2]
7
3
T
0
9
| 14 ]
Thus x==2f7, v=3fT7, z=5/14
stop
Remark: rank of matST is 3 for t=0 and 4 otherwise
AVRank (matST, 1, 1)
done

syntax:
AVRank (matrix, row index i of ajik, column index k of

ajlk), if aji pivot
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The rank of a matrix is the number of possible exchange

steps

mathew>matT]

T1 ¥1 Xz X3 1
X, | ® u ] n
v, | N O O O
v | N O O O
va | H O O O
AVRank(matT1,1,1)
matnew>matT2

T2 ¥1 ¥z X3 1
X, | ® u ] n
X | W u ] n

13

1o -4 1

7 -t _

3 3 1
2t

'3 3*2 1

delete the old pivot
row and pivot column
pivot aE0 to

exchange x, © ¥v:

done
—(t—-28) _10
3 3
t+14 5
3 3

delete the old pivot



row and pivot column again
vz | W [ | O O pivot a,,®0 to
exchange x, © v.

v, | ®m ®m O O

If t+#28 we compute:

AVRank(matT2, 1, 1)

done
mathew>matT3
-5t
t—28
T3 ¥1 ¥z X3 1
X, | ® u ] u
X | W u ] u
v2 | N [ | [ [ | delete the old
pivot row and pivot column again
=5t
If t¥#=14 we compute:
AVRank (matT2, 2, 1)
done
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matnew>»matT3

B
t+14
T3 ¥1 ¥z X3 1
X3 | | | [ | [ |
Xz | | | [ | [ |
-5+t
v | W - - t+14
vo | 0 [ | [ [ | delete the old

pivot row and pivot column again

Thus we have 3 steps, i.e. rank equals 3, and for t+0

we pget rank equals 4

3 2t O
0 1-41
rank 1 30 -1
-102 -1

The rank({matrix) function can not differ between 3 or 4

in dependence of parameter t.
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