ALGY 2

www.stepsinlogic.com

What if:

Every student had a friend that could quickly check
each line of their working, relative to the previous
line, and report if it was right or wrong but did not

tell them the answer?

What if:

The student could then efficiently edit the lines of
working, experimenting to find what to do make
them correct?

What if

They could do this for expressions, equations and
inequations?

Would this be of use?
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The following is a demonstration of ALGY 2.

A student is asked to solve 7x + 2 = 6x — 5. Their first attempt is:
v File Edit Check ?

* [t MandlorlNoS |

Ta+2=6x-5 ™1

hd

[mth[abc [cat | 2D |

[x[8f#[of <>, [5|aly|=|z |«

n |7 [=2]2]["]=]

/) Vo HEHAEE

™ floggOf 1 |2]3][+]-

—1le]|.|e|lans

m| () {"5'}12" VAR |EXE
Alay L)

They ask ALGY to check each line relative to the first for correctness, ALGY returns:

W File Edit Check 7

H| (0N

* [t MandlorlNoS |
Ta+2=6ax-3 =

X 13a+2=-5

® 13x=?—?

® x=1—3-

v
|mth|abc cat | 2D |
[n]8]i[of<]>], [3]xly|z]z]|e

w7 [=[2][*[=]
/m| o

FAEHAEE
e floggOf 1 |2]3][+]-

] O [6sdfer e Jee
Algy (00|
They then ask ALGY to check each line relative to the previous to see if they can
locate the line in which they made an error and ALGY reports:

I ES

H | |0N

Ny File Edit Check ? Ny File Edit Check ?
* rilIHﬂlorlNoSlxinR% * I‘lMandlorlNoslxinR§
7a+2=62-5 = Ta+2=62-5 =
X 13a+2=-5 -> a+2=-5
-> 132=-7 -> ﬁ¥=—?
-7
-2 x=1— o
1}
v =
2D 20
[x[8]sfof<]>], [3|a]y|=|z |« [x[8]s[of <>, [3]a]y|=| |«
- m_|[7[2[2]["]= : T
= /| /o {4]5]6]|[*]= %[+
" | " JlesgOf[1]2]3][+]- g p
—1|a|. [e][ans ans
Im| () {"5'}|§|| VAR |EXE EXE
Alay @ |, They then edit and recheck and [Alay CD
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They then add a new zone to work in and are asked to find what x(x-1)(x+1)+x is
equivalent to. The student is very sure, after making a table of values for the

expression above that it is a cube, so she asks ALGY to check her and:
W File Edit Check ?

¥ [t MandlorlNoslxinR ¥

Ta+2=6x-5 o
A+2=-5
x==7

n]

1]

xla-1)(a+1)+a

p v
|mth|abc, |c,at 2D |

[m]8fi[o]<]>]s |2 |x|y]z|z ]|«
- n_|[7[s[2]["[=]
=|/m| /o a5[6lx[=
| " |eogOf[1]Z2Z][+]=
—1{2]. |e]|/ans
Im|{) {"5'}@| VAR |EXE
Alay |

From here on I will not make any errors and just demonstrate ALGY at work:

Now let’s solve some inequalities.

W File Edit Check ? [ ¥ File Edit Check ? W File Edit Check ?
* l‘lMandlorINoSIxinR§ E3 I‘ilIHandlorlNoSIxinR% * l‘lMandlorINoSIxinR§
0 il 1]
g a-15Catloia X -1 Carlota
aa-1)(a+1d+a o >
a3 1] 1]
B A a+2) (a=3)20 A a+2) (a=3)>0
A a+2) (a=3)>0 -> =2 <0 or A>3 ->-2{<B or A>3
=>-2{ <8 or A>3 L ->a>=2 and a<{@ or a» =>4>-2 and x<8 or a>3
b v b v 1]
(mth [abe [ cat | 20 |EIEIR]| |(mth[abe [cat [ 20 |BAEIE]| [mth ke [cat [ 20 |EAEIE]
[x[gfefof<|>]s [>|x]y|=|z|e| ([(x]a]i]of<]>],[>|x|y|z|z|e]l [x]a]i]a]<]>],[>]|x]|y]|z]z]«|
HEEBEANE HEE EEREBEEEANE HEE EEr BEEEARE HEEEE
T <n]-J[4]S]E][%]* el < n]-J{4]S5]8][2]= “l#<]n]-J[4]S]8][%]*
an | bn Cn§123+— an | bn Cn[§l123+— an | bn cn§123+—
1 | s2 |FSlv[E|B]. |E||lans | e rSlv[_]B . [E|lans 1 | s2 |FS1v[E|B]. |E||lans
TRIG JcALC | & | vAR |EXE] || TRIG JcALC | & | vAR |EXE]| || TRIG JcALC | & | vAR |EXE
Alay (D] Algy [0D] Alay (D]
Equations containing algebraic fractions are fun.
v File Edit Check ? Y File Edit Check ? v File Edit Check ?
* l‘lMandlorlNoslxinR§ * l‘lMﬂlorlNoslxinR§ # rlMandlorlNoSIxinR§
i+x=2 l§| i+Af=2 l§| 1 =
x x ;+x=2
¥ 2_ ¥ 2_
1+x2 1+x2 = 1+a2=2n
A 1+arc-2=0 ~? 1+arc-2=0 EYTE
2 _ _ 2 _ A C-2a=0
X ac-1=0 > a<-1=0 =3 ¢x=132=0
¥ (a-1)(ar+1)=0 > (a-1)( a+1)=0 - "_’1 =
¥ a=-1 or a=1 L -> a=-1 or a=1 L x= |
v 1] v v
[mth[abe [cat | 20 |BAEIE]|  |[mth]abe [cat [ 20 |BIEIR]  [(mth]abe [cat |20 |XIEIE]
[x]g]i[of<]>], [3xly|zlz|e]l |[x]afile]<]>],|>|x|y|=|z]e] |x]a]i]e]]>],|>|x|y|=|z]e]
- n_|[7[3]2]["]=] HEE R n_|[7[z[2]["]=]
:’EJE§456X+ HRBE DEE§|45SX+
=M | e™ floggOf 1 ]|2]3][+]- 2| 3][+]- ™ | ™ |leag0f[ 1] 2]3][+]-
—1{2]. |e]|lans —1{2]. |e]|/ans =1 8]|.|e]|[ans
m||{) {"5'}@| VAR |EXE {"5'}@| VAR |EXE LUK {"5'}12" VAR |EXE
Algy ] ] Alay i
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What about when there are no real solutions?
N File Edit Check ?

* Fi MﬂlorlNoS [xink3
£y
i+A'=2 I
x
=> 3+al=2a

=> 2 2-22+3=0

=> Ca-122+4=0
-> No Solution

hd
[mth[abe [cat | 20 |EIEIER]
[m]8i]o]<[>],]3|xly|z]z]+
- m—J7[8[2]["]=
= /W) /o HAEHAEE
| " loggOf[1[2]3|[+]-

ar
Im| () {'is'}l'ﬂl R [
Alay @ | but if you choose to working complex mode then it does

have solutions.
\ File Edit Check 7

¥ [t MandlorlNoslzinR ¥

§+x=2 ]
%

-> 3+ =2
-> 34x2-22=0
=> 222 +3=0

-> x=1—\u"2_io or x=1+~f:b |§I
0 v
|mth |abc |c,at 20 |

[n]efilof<>],]> |x|y]=|z|«]
B [
x e'hg.U§123+—

LIS, {'is'}lgzﬂ il

Algy (0D

And another example
W File Edit Check 7

* i Mand]orlNoSlxinR »

3 A+2_ M
& 3 .
N Q- (a+2) =2
Sax
-3 9-x2-24t'=
Sa

2

-3 9-a2-2x—6a -

Sa
-> 9-22-5a=0
=> —(a+9)(a-1)=0
-> x=-9 or a=1

a

4
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Is this correct?

Ny File Edit Check ?

* l‘lMﬂlorlNoSlxinR?
A+3=3 =
_y X(X+3) _Sx
x x
1]

hd
|mth|abc, |c,at 2D |

[x[8f#[of<>], |3 |aly|=|z |«

3 m_|[7 ]3] [=
=it HEAEE
| " |eogOf[1]Z2Z][+]=

—1{2]. |e]|/ans
Im|) () {"5'}@| VAR |EXE
Algy [a0]

Quadratic Equations/Inequations — note the need for the inclusion of the word OR. No
or and ALGY will not tell you that you are correct.

Ny File Edit Check ?

N File Edit Check ?

Ny File Edit Check ?

=> (a+3)(a-3)=0
-> x=-3 or =3
0

* l’”&lﬁlﬂlorlNoSlxinR? # rlMandlorlNoSlxinR§ * l’”&lﬁlﬂlorlNoSlxinR?
£y £y £y
xds=p 1 x2-18=0 1 x2-42x-5=0 1

=> Cahf18 ) a—-\f18 =8
->a=—18 or a=y18

hd

=> (a+l)(a-5)=0
-> x=—1 or =3

1]

hd

hd
[mth[abe [cat | 20 |EIEIE]

(mth [abc [cat | 20 |EIEIE]

[mth [abe [ cat | 20 |EIEIE]

-> (a+4)(a—-4)78
-> x<i-4 or a>4
1]
b

[x]g]i|of<]>], |3 xly|z]z |« |[n]8]i]o]<|>], | |x|y|z|e]«]| |[x]a]i]of]>],[>]|x|y]=]z]|«
- n_[7[e]2][*[=]] (= w7122l [=) ([ZI T2 7 el 2] ]=]
DEJE§456x+ DEJE§I456X+ "#|4n'|§|456x+
| " |eogOf[ 12 Z][+]= ™ | ™ |leag0f[ 1] 2]3][+]- an | bn c.-.§123+—
—1{2]. |e]|lans —1/2|.[e][ans FEEREY BREEE
m||{) {"5'}@| vr [eve]l (UM ) {"S'}E" VAR |ExE|| | TRIG [cALC [ & | vAR [EXE
Algy (o] Algy [0} Alay (o]
\ File Edit Check ? \ _File Edit Check ?
* l’”&lﬁlﬂlorlNoSlxinR? # rlMandlorlNoSlxinR§
rFN ry
x2-1650 ] x2-1620 ]

-> (a+d4){a—-4)208
-> a<-4 or a4
u]
u}

hd

hd
(mth [abc [ cat | 20 |EIEIE]

(mth [abe [cat | 20 |EEIEIE]

[(x]gfsfof<>]s [ ]x|y|=|z |«

=< >z 722" ]=

[x]B]i|of<>], [3]x|y|=|z]|«
HHEEBEANE HEERE
“T#]1]< -l[4]5]e][*]=

J|lw

2
HENENDE BEOEE

an bn Cn 112(3]|+(-
Il «2 |rSlvE 8 E ||ans

an bn Ccn gll 2|13+~
v | e [rSIvfie]. [e][ans

TRIG CALC | & | VAR |EXE

Alay )
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But this time we need to stipulate an AND.
N File Edit Check ?

¥ [t MandlorlNoslxinR »

x2-16¢0
-> (a+d4)(a-4><{0
-> —4< <4
—>Dx>—4 and a<4

hd
(mth [abc [ cat | 20 |EIEIE]
[x]g]i|of<>], [3]x|y|=|z]|«
#[<]>]2 < 7s]2]]=
“T#]1[< -4 :
an bn Cn gl 213||+]|-

J|lw

1 +«2 |rSlviE 8. |e||lans
TRIG |CFILC| ) VAR |EXE

Alay i)

Checking my working for the completing the square process.

\ File Edit Check 7 W _File Edit Check 7
* l‘lMandlorINoSIxinR§ * l‘lMandlorINoSIxinR§
-~ -~
x2-2x-1=0 ] x2-2x-1=0 ]
x2-2afr1-1-1=0 => aZ-2adr1-1-1=0
Ca-1)2-2=p -> Ca-1>2-2=0
Ca-132-({2 ) 2=p => Ca-132-¢{2 ) 2=p
Ca-1-J2 (=142 » =5 Ca=1=\{2 YCa=1hf2 »
a=1+y2 or x=1—\|(2_ =>a=1+y2 or x=1—\|(2_
0 o
v v
Alay (D] Alay (D]

Not only can we deal with situation where there is no real solution (see earlier

example), but also interesting cases where the solution is all but one values of x.
W File Edit Check 7

¥ [t MandlorlNoSIxinR »

A2+131
-> a+8

v
(mth [abe [cat [ 20 |EIEIE]
[x]gfifolc|> ], [>|x]y|x|z ]|«
[ <>z 7= 2] ]=
IR -l[4]5]8][*]=

an bn cr 1123+~
+1 +«2 |rSlvifE@]. |e|lans

TRIG JcALC | & | vAR |EXE
Algy [am]

J|w
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What about working with equations in more than one variable?

Ny File Edit Check ? N File Edit Check ?
* l’”&lﬁlﬂlorlNoSlxinR? # rlMandlorlNoSlxinR§
£y £y
ax+y=0 B S=2nrh B
-’ y=—ax -5 A= s
-5 =2 2nr
e => r=i
b 2nh
= L

hd
[mth|[abc [cat | 2D IEIEIR]| |[(mth[abe [cat | 20 |EEIE]
c

t
a

Alay g Alay qn

Checking the equivalence of complex numbers:
W File Edit Check 7

¥ [t MandlorlNoSlxinR »
3 V{'_ a
= E +i
2 2
1]

v
[mth [abc - 20 |EEIE]

[nf8lslef<>], ] |x|ylz|z|«]

— N EIEE
= |/ E§4ssx

| e® loggOlf; 2z|[+]-
=1 a|.[e][ans

LI KA LG o T B

Algy [am]

Is ALGY tell me the correct thing below? It is in REAL mode.

W File Edit Check ? [ ¥ File Edit Check ?
* rlMlorlNoslxinR§ E3 I”rMandlorlNoSlxinR%
rFN rFN
\ixz \412
K oa = |a
1]
= v
(mth [abc [ cat | 20 |EIEIE] mth[abc [cat | 2D
[m]8]i]o]]>],|3|xly|z]z] [m]8]i]o]<[>]s |2 ]|x|s|z]z]
[ <>z 7] 2]["]= - w7 [2]2]["]=
HONANE BEABEE DEJE§456><+
an bn Cn§-|123+— x. e.log.D§123+-
v | e [rSIvfE{e]. [e|lans =1l a|.|e][ans
TRIG JcALC | & | vAR |EXE m|{) {"5'}|ﬂ| VAR |EXE
Algy @ | what about now [Alay )
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What about if we were in complex mode? What should ALGY report?
W File Edit Check ?

¥ [t MandlorlNoslxinR ¥
"J x2 I
K|
1]

hd
|mth|abc, |c,at 2D |

[x[8f#[of<>], |3 |aly|=|z |«

] m—|[7|2]|2]|"]|=
=i L] 'El nERIEE
| " |eogOf[1]Z2Z][+]=

—1{2]. |e]|/ans
Im|) () {"5'}@| VAR |EXE
Algy ]

Solving x*3=1 (in complex mode).

W File Edit Check 7 J|5% _File Edit Check 2 ¥ File Edit Check 2
* l‘lMandlorINoSIxinRM E3 I‘iLIHandlorlNoSlxinR% E3 I‘iLIHandlorlNoSlxinR%
- -~ -~
13=|1 M 3= I 3= I
X oa=1
g > a=1 or —%+§i or? => “';+§i. or —%—gﬂ
1] 1]
0 0
- v v

(mth [abe [cat | 20 |EAEIE]|(mth [abe [cat | 20 |BAEIE]| [(mth|zbe [cat | 20

[n]8]d]e| <[> ]s |2 ]|x|s|z|z|e]|[x]e]i]e] <] [2|xylz|z |« [x]e]ie]<]>]s]3]|x]s]z]z]+]
] m—|72]|2]||~]=]||]] = m_ [ 7[e]9]|[*]= ~ =
Eﬁﬁﬂtssx—ﬁﬁﬁl g = :' x|+
| & l.og.l]f 212+ T=-11| =™ | & log.D§|1 -
=1 a|.[e][ans —1 ans
| | O |{isB 1 vem EXEl || | () )it EXE
Alay qm]  JAlgy [0D]
Some more complex number work.
Ny File Edit Check ? [ ¥ File Edit Check ?
* l‘lMandlorlNoslxinR§ E3 I‘lMandlorlNoSIxinR§
rFN rN
aZ=i 1 aZ=i i
® x=\l(i'_ - xz—i,=e
b —>z=—\|(i_ or z=l,|"i_
u]
- v
[mth[abe [cat | 20 |EIEIE]| [mth]abe [cat | 20 |EIEIE]
[m]e]i|e] 2] |3]|a)e|z]z ]| [[x][8]5]e]<]>]s]3]x|s]z]|2 ]+
- m—{7]s]e]|[~[=] ([m= m_|[7[=]3]["]=
DEJE§456><+ DEJE§|456><+
| e® floggOf 1] 2]3][+]- ™ | " leogOf[1]2]3][+]-
=1 a|.|e][ans —1|@]|.|e]|[ans
LI K MG o e = L R A G 5 e
Alay @ | |Algy @ | ALGY will not let you be
careless!
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And finally for some first principles calculations.

W File Edit Check ? W File Edit Check ?
* l‘lMandlorlNoSIxinR§ * l‘lMandlorlNoSIxinR§
rN rN
[ carmrZ-22 1 [ carmrZ-22 1
lim T lim T
L0 L0
2 aZ 2 2_
T [ Ca +2:n x ] - [lar +2xl‘;+h A
> L0
®  lim [(2:h] = lim [—2" ""‘2]
_ 399 h>0 n
T _ lim (2a+h)
A0
= 2
o
v v
Alay ) Alay (D]
BUG entry.
Ny File Edit Check ? N File Edit Check ?
* l’”&lﬁlﬂlorlNoSlxinR? # rlMandlorlNoSlxinR§
rFy rs
[ carrmrZ-22 1 [ carmd 222 1
lim —a limn =
A0 A0
[ calrzanrn?- (al+2ahrhl-x?
® lim —h) R | =
h-0
[ 2ap+n? [ 2an+n?
= lim —a = lim —a
h-0 -8
= lim (Zar+h) _ lim (2a+h)
h->0 L8
= 2 = 2x
1] 1]
v -
Alay ) Alay qmn
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Now ALGY is not perfect and sometimes can not decide. In such cases ALGY returns
a?

Ny File Edit Check ? N File Edit Check ? Ny File Edit Check ?
* l‘lMandlorlNoslxinR§ # rlMandlorlNoSIxinR§ * l‘lMandlorlNoslxinR§
£y £y £y
QA =07 I Aa1=128 B sinCa)=1 I
? aln()=In(27) ? =3 o =l
? =3 b 2
i} b

hd hd hd
(mth[abe [cat [ 20 |EIEE]| [(mth|abe [cat [ 20 |EEIR]| |[mth[abe [cat | 20 |EIEIE]

[x[8fe]of<|>]s [>|aly|=|z || ([(x[a]s]of<>],[>|x|y|=z|z|e] [x]8]i[a]]>],]>]|x]|y]|=z]z]«]
loa [ In [+ F[7[2]2][7[=]) |[ = [ [um E[7[=]2]["[=]] ([ n_|[7[2]3]["]=]
=2 | e* [t 4|5 e]|[x[=]| [[diff | ¢ [int |i[4]S[e][x]= Dﬁﬁg4ssx+
ENIER RHERE U | nPr|ncr |{1]2]3][+]- M | e™ loggOf 1 ]|2]3][+]-
[ 1 | <=y E[a]. [e]|lans]| |[solv]dSlv| * Ji@a].]|e]lans —12]. |e]|/ans
TRIG JcALC JoPTN] vAR [EXE] || TRIG | & JorPTN] vAR |EXE LIS, {"5'}@| VAR |EXE

Algy ] Alay i Algy |

Of course, as ALGY grows older, the more powerful ALGY will become.

A trial version of ALGY 2 can be downloaded from www.stepsinlogic.com You can
get a cpy that will run on the CP 300 and also one that will run on a Windows PC.

Trial versions are fully functional, except you cannot save your work, or ‘rule off” and
start a new problem. Hence, you can only work on one problem at a time and then go
to File and New to work on a new problem.

If you like ALGY please tell us.

If you do not, please tell us. Share your thoughts on the topic with me. You can email
me at aharra@pac.edu.au

Page 10 of 10 ALGY, designed by Harradine, coded by Morfey Copyright Harradine 2006.



