Loops and repetitions

?? Do

Dolexpr, {imax}] evaluates expr imax times.
Dolexpr, {i, imax}] €valuates expr with the variable i successively taking on the values 1 through iy (in steps of 1).
Dolexpr, {i, imin, imax}] starts with i = inn.
Dolexpr, {i, imin, imax di}] uses steps di.
Dolexpr, {i, {i1, i2, ...}}] uses the successive values iy, iy, ....
{

Dolexpr, {i, imin, imax}: {I, jmin: Jmax} ---] €valuates expr looping over different values of |, etc. for eachi. >
Attributes[Do] = {HoldAll, Protected}

Do[Print [n" ---" x”~n], {n, 10}]

%
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10 --- x%0

Do[Print [x"(n-m7], {n, 1, 3}, {m 1, 5}]
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?? Wi le

While[test, body] evaluates test, then body, repetitively, until test first fails to give True. >
Attributes[While] = {HoldAll, Protected}

=0; Wile[n<10, Print [n]; n=n+1]
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?7? For
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For[start, test, incr, body] executes start, then repeatedly evaluates body and incr until test fails to give True. >
Attributes[For] = {HoldAll, Protected}

For[i =3, i <14, i ++, Print[i]]

© 00 N o 0o A~ W
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Problem 7.5

Find the smallest positive integer m such that 529° + 132%m is divisible by

262417.

Cl ear [m]

m=1;

Wil e[Mbd[52973 +13273 m 262417] '=0, m++]
m

1984

Mbd [5297 3 + 13273 x 19, 262417]
170871

For [m=1, Mbd[5297"3 +13273 m 262417] '=0, m++, m]
m

1984

Problem 7.9

['ind the sum of the sequence

1 5 10
1+2  2+3 ' 0+11°
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Sumli / (i +i +1), {i, 1, 10}]

10

Zi /(i i +1.)
i=l

N[%]

64157 087
14549535
4.40956

4.40956

For[{i =1, b=0}, i <11, i ++, b=b+i /7 ( +i +1)]
b

N[b]

64 157 087

14549535

4.40956

7.2 Nested loops

Do[Do[Print [f[i, j11, i, 1, 5}1, {j, 1, 5}]
Do[Print [f[i, 11, {i, 1, 5}, {j, 1, 5}1;
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Homewor k

= Problem 7.11

Find all the pairs (n,m) tor n,m < 10 such that n? + m? is a squared number
(c.g., (8,4) as 32 | 42 =52),

Clear [m n]
Table[Sqrt [mM2+n"2], {m 1, 10}, {n, 1, 10}]
Sel ect [Table[Sqgrt [M2+n”"2], {m 1, 10}, {n, 1, 10}], IntegerQ]
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13, 24/5, V29, 2+/10, V53, 2+/17, /85, 2 :
\34, 345, 458, V73, 3410, V109, V17, 24/5, 5, 4
V65, 4+/5

{5, 5, 10, 10}
?? Sel ect

Select[list, crit] picks out all elements g of list for which crit[g] is True.
Select[list, crit, n] picks out the first n elements for which crit[g] is True. >

Attributes[Select] = {Protected}

?? Nest

Nest[ f, expr, n] gives an expression with f applied ntimes to expr. >
Attributes[Nest] = {Protected}

fIx_1:=1/(1+x)
Nest [f, X, 3]
1

1
1+—
1+x

?7? Nest Li st

NestList[ f, expr, n] gives a list of the results of applying f to expr 0 through n times.

Attributes[NestList] = {Protected}

Nest Li st [f, x, 4]

>



x> —0.165%* +3.993x10™* =0

(xBi section net hod
eq=x3-0.165x%+3.993 x107%;
Fi ndRoot [eq == 0, {x, 0.2}]
NSol ve[eq == 0, X]

Pl ot [eq, {X, -0.1, 0.2}]

{x - 0.14636}

{{X > -0.0437371}, (X > 0.0623776}, {X > 0.14636} )

0.0015

0.0010 -

0.0005 |-

e A PRI E TR
-0.10 —-005 r 0.05 0.10

~0.0005 |-

~0.0010 -

fIx_]:=x%-0.165x%+3.993 x10™%;
x|l =0; xu=0.11;

xm= (x| +xu) /2;

f [xm];

f[xm] f [xu]

f [xm] f [xI]

-1.77156 x 1078

2.65734x10°8

Xl =xm

xm= (Xl +xu) /2
f[xm];

f[xm] f [xu]

f [xm] f [xI]

0.055
0.0825
4.31818 x10°8

~1.07954 x 1078

0.15

0.20

Lecture 14.nb | 7

%)



8 | Lecture 14.nb

XU = Xxm

xm= (Xl +xu) /2
f[xmy;

f [xm] f [xu]
f[xm] f [x]]

0.0825

0.06875

9.02432 x 10°°

~-3.70229 x 10°°

XU = Xxm

xm= (Xl +xu) /2
f[xmy;
f[xm] f [xu]
f[xm] f [x] ]

0.06875

0.061875

-2.4947 x 10710

2.98432 x 10710

Xl =xm

xm= (Xl +xu) /2
f[xmp;
f[xm] f [xu]
f[xm] f [xI]

0.061875

0.0653125

1.44304 x 10°°

-1.1632x 10710

XU = Xxm

xm= (x| +xu) /2
f [xm];
f[xm] f [xu]

f [xm] f [xI]

0.0653125
0.0635938
2.80237 x 10710

-4.84469 x 10711
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XU = Xxm

xm= (Xl +xu) /2
f[xmy;

f [xm] f [xu]
f[xm] f [xI]

0.0635938

0.0627344

3.43207 x 10°11

-1.42457 x 10711

XU = Xxm

xm= (Xl +xu) /2
f [xmp;

f[xm] f [xu]
fxm] f [xI]

0.0627344

0.0623047

-2.06404 x 10712

2.91359 x 10712

Xl =xm

xm= (Xl +xu) /2
f[xmp;

f[xm] f [xu]
f[xm] f [xI]

0.0623047

0.0625195

4.01725 x 10712

-8.21624 x 10713

Xl =xm

xm= (x| +xu) /2
f [xm];

f[xm] f [xu]

f [xm] f [xI]

0.0625195

0.062627

7.05542 x 10712

2.80852 x 10712

Horme wor k use Do or Wi |l e

?? Wil e
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While[test, body] evaluates test, then body, repetitively, until test first fails to give True. >

Attributes[While] = {HoldAll, Protected}



