ALGY 2

www.stepsinlogic.com

| % File Edit Check Help

Wh at lf |*PLMandIDrINDSIIinH"§I
Trxt+l=d4-x+12 B
Woll-m+2=12
Every student had a friend that could quickly check : iiﬁm
each line of their working, relative to the previous p

line, and report if it was right or wrong but did not
tell them the answer?

Algy Standard Cplx Rad dm]

| % File Edit Check Help

What if: H&l"’l-uﬂandlnrlhlnﬁlxinﬂ"?
Trxt+l=d-x+12 B
—r 3ex+Z=12
The student could then efficiently edit the lines of : i:ﬁm
working, experimenting to find what to do make '

them correct?

Algy Standard Cplx Rad dm]

[ % File Edit Check Help i)

1 |91'f»;|'|'Jr andlnranSIxinH"ﬁ
What if Il 3
TextE=dex+1Z -
Tex+2=12

They could do this for expressions, equations and i:ﬁm

o . 3
inequations? 0
xZ-3%8

—» Cx43)-(x-200
- E<—3 or xi3

Would this be of use? Alay Standard Cols Fad
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The following is a demonstration of ALGY 2.

A student is asked to solve 7x 4+ 2 = 6x — 5. Their first attempt is:
[ % File Edit Check 7

[ # r#m.andlnrlNDSIxinR?

Tatl=ca-5 B
13a+2=-5
153a==7
Wt

13
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bl
2D

nlafifo| 2], [3|a|s]|z]z ]
= .JE |'." g2])[~]=
=M | " [logg0 |1

(| | ) [{istdf

Alay
They ask ALGY to check each line relative to the first for correctness, ALGY returns:
[ % File Edit Check 7

[ # r#m.andlnrlNDSIxinR?

Tatl=ca-5 B
13a+2=-5
153a==7
Wt

13

oK

A
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2D
nlafifo| 2], [3|a|s]|z]z ]
'HEEIRE

=]
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Algy ]
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:

[ % File Edit Check 7 [ % File Edit Check 7
[ # r*m.andlnrlNDSIxinR? [ # r*m.andlnrlhluﬁlxinﬁ?
Ta+i=0a—3 = Ta+i=ca—3 =
¥ 13a+2=-5 - Aa+2=-5
-3 13.r=-7 - Er=—?
-7
- =Tz o
1]
- -
2D R
nlafifo| 2], [3|a|s]|z]z ] nlafifo| 2], [3|a|s]|z]z ]
- m_ 7 [=[=]["[=] - m_ 7 [=[=]["[=]
DEE§|455X+ DEE§|456X+
] 109.|:|'|123+— ol 109.|:|'|123+—
= a].|e][an= [al].e]lans
||| O s er [ || | O LR ver [eme
Algy @ |, They then edit and recheck and [Alax ]
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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:
[ % File Edit Check 7

[ # r#m.andlnrlNDSIxinR?

Tatl=ta—5 &
x+I=—5
=7

n]

]

A1t +tar
o

b =
2D

nlafifo| 2], [3|a|s]|z]z ]
= .JE |'." g2])[~]=
=M | " [logg0 |1

(| | ) [{istdf

Algy

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

Now let’s solve some inequalities.
[ % File Edit Check 7 [ % File Edit Check 7 [ % File Edit Check 7

| * I"'l'm.andlnrlNDSIxinH?- | * I"im.andlnrlNDSIxinR? | * I"'l'm.andlnrlNDSIxinH?-
5] u] u]
g Al Aa—-1riawtltar A a—1r(atlrtar
A1t +tar 3 3
o o o
u]

A A2 ar—-30 8
—r—Z24AH or A3
- a2 and {0 or Ak

A a2 =30 8
—F-Z2iA<B or akd
—F-Zia<d or akd =k 432 and a<@ or a3

1] b 1] hd b b
mth |abc [cat [ 2D mth [abc [cat | 2D mth |abc [cat [ 2D

[n[eiofc[>]s |5 |aly|zlz]]| ([x]B]e]o]c[>[s |5 [als|=|z|#| |[x]8]i]o]c]]. [5]a]y]x|z]|w]|

A a2 a—=300

=< zlz T e o= =Rl e ER N R EER =
CTEL 2 m e e == (g T - Hals e ll=1=]0 (I [0 [2]n]- a5 8][=]=
an | br cn|§|123+— an | b v:.-.|§|123+— an | br cn|§|123+—
+1 +2 rSlvUE’l « |E||ans 1 | 42 rSlvUE‘ - [E]|ans +1 +2 rSlvUE’l « |E||ans
TRIG JoALC | &= | vAR JE<E] || TRIG JoALc | & | vAr JExE]| | TRIG JoALCc | & | var JERE
Algw G Algy [T Algw G
Equations containing algebraic fractions are fun.
[ %~ File Edit Check % [ %~ File Edit Check % [ % File Edit Check 7
[ # r*m.andlnrlhluﬁlxinﬁ? [ # r*m.andlnrlNDSIxinR? [ % I‘*m.andlurlhlnﬂlxinﬂ?
1 _ | l _ | .:
" ta=l lﬁ' A ta=l lﬁ' %+x=2
Z_ Z_
¥ 1+x2— ; 1+x2— —¥ ltarl=ta
L —F l+ar<-2=n -5 2
u 2_ _ — 2_ _ 1+ar<—2a=8
ac-1=8 ac—-1=8 -5 {2
M [ar—100ar+1)=0 —» Lar—10(ar+10=0 Lar—la<=g
% oar=—1 or ar=1 L - a=—1 or ar=1 L — A=l L
1] - 1] - -
mth |abe [cat | 20 mth |abe [cat | 20 mth |abe [ cat | 20
a8+ [#[ (P Elxlr[z]e EEEEELERpEEE  |=EEEELEREE
- 'HEERE ] m_|{7[=]2][*]=] ] m |7 =2][2][*]=]
= |/, : ':'Ji“"E:HSex; Dﬁﬁ:usex;
| e |leagDf 1 | ™ eagDf 1] 2]2][+]- M| & eagOf 12| 3][+]-
—1a]. —| @ E|[an= —1] & E|[an=
|| ) € ) [{ist L RO LS o e = L R L B e
Algy Algy ] Algy ]
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‘What about when there are no real solutions?
[ % File Edit Check 7

IE3 r¢uﬂandlnr|NDS|xinH?~

i+M=2 ]
A

e 3+x2=24¥
~¥ A Z-Zar+3=@
=3 (ar—-13Z +4=p
=» Mo Salution

had
[mth [abe [cat [ 20
n|ali|e]c|2], |#a|y|z|z ]
] m_lr=2 [
= |/ “'lE§|456 e
= | & |wognf 1 z2]=][+]-

| O =B e e
Algy @1 _| but if you choose to working complex mode then it does
have solutions.

[ % File Edit Check 7

[ # r#m.andlnrlNDSIxinR?

§+x=2
x

~F B+ l=Dar
= 3422 2a=n
— %2 Dar+3=0
- x=1—~.|"2_i or x=1+\.|'?b
D b

2D

nlafifo| 2], [3|a|s]|z]z ]

HEERR
=[G _
=M | hgl”é“

(o | { ) {Hsr}E

Algy

And another example
[ % File Edit Check 7

IE3 |"'l-m.and|DrINDS|xinFt?-

R o ]
x 3
S—arla+ld
da -
— S-arl-Za -
Jar

e
_y At ia —aeg
2ar

2

- 2

2

_y FaTGa—ta

DA
- 9-aZ-Car=n
-5 ~{ a+3) 2-1)=0
—r Aa=—7 or a=1

5]

Algy ]
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Is this correct?
[ % File Edit Check 7

[ # r*m.andlnrlhluﬁlxinﬁ?

A+3=3 n
& a+3]_ Sa
A A

1]

-

zo |EEE]
n|a|i|mfc )|,|%—|z|y|z|t 4-|
[7

I:I
xl
|

Algy

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.

[ % File Edit Check 7 [ % File Edit Check 7 [ % File Edit Check 7
[ # r*m.andlnrlhluﬁlxinﬁ? [ % I‘*m.andlurlhlnﬂlxinﬂ? [ # r*m.andlnrlhluﬁlxinﬁ?
r F r
adasp aZ-1p=p a2 —d4a-5=n
—r CAa+3 a—-30=8 = Car 1B I a—18 1=@ —r LA+l a-50=8
—r a=—3 or a=3 —-r a=—1 or a=5
i] —-rax=—J18 or a=ylno
n] o
- -

o
[mth [abe [cat | 20 || |[meh [ebe [cat | 20 || [mth (26 (oot [ 20 | EIEE]
~[B(] D Byl [o] (TR [ DL Blellelele] (e[l DL DRzl
- {7 | [~ =]

1 <[z l7[e]2]["]=
— = "#I£n|_|456><+
. i an | br |§|1 z|z]|+]-
i | . rSlvUEl . Je][ans
|| || TRIG JCALC | &= | vAR JERE
Algw Alay Algw 0]
[ % File Edit Check [ % File Edit Check 7
[ # r*m.andlnrlhluﬁlxinﬁ? [ % I‘*m.andlurlhlnﬂlxinﬂ?
aZ-1838 ] aZ-1gam ]
=y a4 ca—4 8 = Lartddcar—4r20
- ai—4 or a4 -> as—4 o azH
u] u]
B O

bl

-
mth |abc [cat | 20 -- mth |abc [cat | 20
[n]Bf#[of<]o]s [ |x]y|=]z |« InIEI»IWI<I>I=I%-IzIrIzIr |
<[z W7el2ll7 =) =T =107 =] =]["]=]
"#I£n|_|456><+ "#I£n|_|456><+
an | bn |§|123+— an | bBn |§|123+—
r'Sl'u Bl.|E|[lan= f'S].'u' B|.|E[|lans
TRIG|I3FILI3| YAR |EXE THIG ||::F||_|:| YAR |EXE
Alay ] Algy ]
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But this time we need to stipulate an AND.

[ % File Edit Check 7

[ # r*m.andlnrlhluﬁlxinﬁ?

21628
—F Lartd i a—d4 48
—r -4 i d
—>Er>—4 and a4

mthlabc, cat | 2D ---

EICI I EIE |%*|r|-v|f|t +|

<[z l7[e]2]["]=
"#Iﬁn A EHAEE
an | bn [1]=z]=][+]-

élﬂ.eans
TRIG|I3FILI3| YAR |EXE
Alg |

Checking my working for the completing the square

process.

[ File Edit Check 7

[ File Edit Check 7

tar-132-¢f2 3 Zp

Car-1=2 2 Car-147 b
=1y or x=1—\.|"2_
o

| * I"'l'm.andlnrlNDSIxinH?- | * I"'l'm.andlnrlNDSIxinH?-
aZ-Za-1=0 I aZ-Za-1=0 I
aZ-zakl-1-1=n -7 aZ-Zadr1-1-1=8
Ca—132-2=g =¥ (ar-132-2=0

-3 (ar-132-¢2 2 2=p

-3 (=12 dear-1mfT
—r A=l ar x=1—\.|"2_
o

Algy ]

Algy ]

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.

[ File Edit Check 7

IE3 |"'l-m.and|DrINDS|xinFt?-

a1l
—» A

mth |abc [cat [ 2D EIEE]

zlelslofch]. [ |xlyiz|e] &l
=< =z 7 [e]5]["]=
"#Izn B EHEHBEE

an | brn | en ElL2]E][+]-

+1 +2 S U al.|Eflan=

TRIG JoALC | & | vAR JEHE
Algy ]
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What about working with equations in more than one variable?

[ % File Edit Check 7

[ % File Edit Check 7

[ # r*m.andlnrlhluﬁlxinﬁ? [ % I‘*m.andlurlNDSlxinR?
axt+y=a = S=inrh 1
-k y=-aa g &
— = s
-a I
b "k
1]

w---
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=
J
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r
W

=
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[ File Edit Check 7

IE3 |"'l-m.and|DrINDS|xinFt?-
i A u
ER

z z
p

20 |EEE]

HMEIBAER )|,|%—|x|y|z|t 4-|
[7

E 5 6 = | =

= 2 [=][+]-

ans

Ll ] '-.-'FIR EE
Algy ]

Checking the equivalence of complex numbers:

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

[ File Edit Check 7

IE3 |"'l-m.and|DrINDS|xinFt?-

i1

bl

mth |abc [cat [ 2D EIEE]

[nBfi[o]c]a]s |3 |arly]=|x ]|+
=< =z 785" ]=]
lE = n - 45 e ][=]=
an | brn | en ElL2]E][+]-
+1 +2 rSlvéjE’l « |E||ans

TRIG JoALC | & | vAR JEHE

Algy ]
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[ File Edit Check 7

IE3 |"'l-m.and|DrINDS|xinFt?-
Jat I
= |l
p

bl

2 |EEE]
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What about if we were in complex mode? What should ALGY report?
[ % File Edit Check 7

[ # r*m.andlnrlhluﬁlxinﬁ?
Ja? I

Ho|a
1]

had
2D
nlafifo| 2], [3|a|s]|z]z ]
] m_ 7 [=[=]["[=]

=
2™ | & |loogDf[ 1
|

O [gent

Algy

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

[ % File Edit Check 7 || ¢ Fil= Edit Check = [ % File Edit Check 7
| * I"'im.andlnrlt\lnﬁlxinﬂ?-l | * I"im.andlnrlNDSIxinR? | * I"im.andlnrlNDSIxinR?
-1 = - = - =
“ =1l
o o
a] a]
- - -

=0 | EIEIE]|[meh (&b [cat | =0 mth |abc | cat | 20

[ B]i o 3]s [#|afy]a]e [ m]|[n]E]5][o] 5[ |5 [arfa|a]e|w]| |[n]a]@]o]<] ] ]3]|]s]z]e ][]
;EIJ—EITE'?T? ;ﬁlril?897? ;ﬁlril?897?
= Eais & ==|-= = FREE = = FREE
= | & |esaOf L[ Z]F][+[-)] =™ | €™ [esaD)| L] 2] =][+]- | & JeagOf 2] 3][+]-
- |IEI . |E||an= - |Ei . |E||an= - |Ei . |E||an=
LI R MG G s EHEl LI G e = (e R S B e
Algy o]  JAlay cm| Alay cm|
Some more complex number work.
[ % File Edit Check 7 [ % File Edit Check 7
| * I"'l'm.andlnrlNDSIxinH?- | * I"im.andlnrlNDSIxinR?
i rF
aZ=i ] aZ=i [
Hoa=fi - aZ_j=g
b —>x=—\.|"ir_ oF x=|-.f'i_
O
- -
mth|abc Jcat | 20
n[e 3oL | e =
;EIJ—EITS'?T? ;ﬁlril?897?
= = E B = o= [5]==
= | ™ a0 1 2]3][+]- =" | ™ a0 1= 5][+]-
- |IEI . |E||an= - |Ei E |[|an=s
LI G G G L R o e B
Algy | [Alay @i | ALGY will not let you be

careless!
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And finally for some first principles calculations.

[ % File Edit Check 7 [ % File Edit Check 7
| * I*l'uﬂandlnrlNDSIxinH?- | * I"'l'm.andlnrlNDSIxinH?-
i i
| carthr a2 | carthr a2
limn T limn T
A A
| carizarh-a’ | welrzaenrhi-a
" limn T = limn —hh
A A
w lim [—(2:'“ ] R [ Zahth® ]
B8 &
. =0
G = lm (Zar+h)
A
= Z2a
o
- -
Algw ] Algw ]
BUG entry.
[ % File Edit Check 7 [ % File Edit Check =
[ # r*m.andlnrlhluﬁlxinﬁ? [ % I‘*m.andlurlhlnﬂlxinﬂ?
e il
[ carrbr A [ carmrd-a?
lirn T lim T
A ]
| carrzamenZ- CaliZahrhe—ar”
b lirn —hh o4 M
A
[ zarn+n® [ zacktn®
= lim =a = lim —
A i
_  lim [Zarth) _ lim [Zarth)
A0 A0
= 2a = Zax
1] 1]
- -
Algy ] Alaw i
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Now ALGY is not perfect and sometimes can not decide. In such cases ALGY returns
a?

[ % File Edit Check 7 [ % File Edit Check 7 [ % File Edit Check 7
[ # r*m.andlnrlhluﬁlxinﬁ? [ % I‘*m.andlurlhlnﬂlxinﬂ? [ # r*m.andlnrlhluﬁlxinﬁ?
2 07 = a1=1208 = sinCai=1 =
7 alng3r=InizTo ? Ef=5 o =l
T =3 2
b b

b ; b
mth |abc [cat | 20 mth |abc [cat | 20 mth |abe [cat | 20
[m[8fifof<]o], [*|afylzle|e]) ([(x]a]i]n[<[>]; [+ [|xy|z]z]e] |[n]a]i[=]]>],]]2]y]z]z]+]

IR HEEE RN HEEE 1 = HEEE
=2 [ e |t 4| 5]e]=]=]| |[afe] o [int B 4[5]&]=]= ‘:'“'IiW"EfHSE.x—
HEREDNR RHERE U [nPr[nCr [ 1 ]2]2]]+]- | ™ eagDf 1] 2]2][+]-
[ 1 [« fle]. [e]lans]| |[selv]dslv| * [Ee]. [e||ans = a].|e][an=
TRIG | CALC JorTH | WAk JERE) || TRIG | &= |orTH] YAR JEXE ] { )| Qisdy | wAR JEXE
Algy ] Algy ] Algy ]

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

A trial version of ALGY 2, that will run on a ClassPad 300, can be downloaded from
www.stepsinlogic.com

We are hoping to release a version of ALGY 2 that will run on a Windows PC soon —
visit www.stepsinlogic.com to stay up to date.

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
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