ouzo2:code$ ghc -0 Fib.hs

[1 of 1] Compiling Main ( Fib.hs, Fib.o )
Linking Fib ...

ouzo2:code$ time ./Fib

701408733

real Om3.248s

user 0m3.226s

Sys 0mo.006s

ouzo2:code$ ghc -0 —-threaded Fib.hs

[1 of 1] Compiling Main ( Fib.hs, Fib.o )
Linking Fib ...

ouzo2:code$ time ./Fib

701408733

real omlé6.419s

user Omlé6.300s

Sys omo.111s

ouzo2:code$ ghc -0 —threaded Fib.hs

[1 of 1] Compiling Main ( Fib.hs, Fib.o )
Linking Fib ...

ouzo2:code$ time ./Fib

701408733

real Om3.855s

user om3.817s

Sys 0mo.028s

ouzo2:code$ time ./Fib +RTS -N2
701408733

real oml1.977s

user Om3.896s

Sys 0me.023s
ouzo2:code$ time ./Fib +RTS
701408733

N4

real Oml.065s

user Om4.105s

Sys 0mo.023s

ouzo2:code$ time ./Fib +RTS -N8
701408733

real 0mo.968s

user om7.296s

Sys 0mo .059s

ouzo2:code$ time ./Fib +RTS -N8 -s

701408733

11,224,504,024 bytes allocated in the heap
3,660,536 bytes copied during GC

268,392 bytes maximum residency (2 sample(s))
128,920 bytes maximum slop

9 MB total memory in use (@ MB lost due to fragmentation)

Tot time (elapsed)

Avg pause

Max pause



Gen © 1421 colls, 1421 par 5.495s 0.020s 0.0000s 0.0002s
Gen 1 2 colls, 1 par 0.000s 0.000s 0.0001s 0.0001s

Parallel GC work balance: 488.31% (serial 0%, perfect 100%)
TASKS: 18 (1 bound, 17 peak workers (17 total), using -N8)
SPARKS: 290 (74 converted, © overflowed, © dud, 4 GC'd, 212 fizzled)
INIT time 0.001s
MUT time 1.787s
GC time 5.496s

EXIT time 0.001s
Total time 7.285s

0.004s elapsed)
0.923s elapsed)
0.020s elapsed)
0.005s elapsed)
0.952s elapsed)

e N e N

Alloc rate 6,280,131,429 bytes per MUT second
Productivity 24.5% of total user, 97.5% of total elapsed

gc_alloc_block_sync: 29482
whitehole_spin: 0
gen[@].sync: 211
gen[1].sync: ©

real 0mo .962s

user om7.287s

Sys Omo.059s

ouzo2:code$ ghci Laziness.hs

GHCi, version 8.2.2: http://www.haskell.org/ghc/ :? for help
Loaded GHCi configuration from /Users/hallgren/.ghci

[1 of 1] Compiling Laziness ( Laziness.hs, interpreted )

Laziness.hs:27:7: error:
Ambiguous occurrence ‘choose’
It could refer to either 'Test.QuickCheck.choose’,
imported from ’'Test.QuickCheck' at Laziness.hs:16:1

(and originally defined in ’'Test.QuickCheck.Gen')
or 'Laziness.choose’, defined at Laziness.hs:25:1
I
27 | g n = choose (n==0) 1000 (10 ‘div’ n)
| AAAAAA
Failed, no modules loaded.
Prelude> :r
[1 of 1] Compiling Laziness ( Laziness.hs, interpreted )
Ok, one module loaded.
k*Laziness> f 0
1000
%Laziness> g ©
1000
*Laziness> [nxn|n<-[0..10]]
[0,1,4,9,16,25,36,49,64,81,1001]
*Laziness> sq
sqroot  sqrt squares



k*Laziness> :print sq
sqroot  sqrt squares
%Laziness> :print squares
squares = (_t1::[Int])
*Laziness> :sprint squares
squares = _

k*Laziness> null sq

sqroot  sqrt squares
k*Laziness> null squares
False

*Laziness> :sprint sq
sqroot  sqrt squares
k*Laziness> :sprint squares
squares = _ : _

k*Laziness> head sq

sqroot  sqrt squares
*Laziness> head squares

0

*Laziness> :sprint squares
squares = 0 : _

k*Laziness> squares !! 5

25

kLaziness> :sprint squares

squares =0 : _ : _ _ _ 125 ¢ _
k*Laziness> length sq

sqroot sqrt squares

k*Laziness> length squares

11

kLaziness> :sprint squares

squares = [@,_,_,_,_,25,_,_,_,_,_]
kLaziness> last sq

sqroot sqgrt squares

k*Laziness> last squares

100

*Laziness> :sprint squares

squares = [0, _,_,_,_,25,_,_,_,_,100]
k*Laziness> sum sq

sqroot  sqrt squares

*Laziness> sum sq

sqroot  sqrt squares

*Laziness> sum squares

385

*Laziness> :sprint squares

squares = [0,1,4,9,16,25,36,49,64,81,1001

kLaziness> :r

[1 of 1] Compiling Laziness ( Laziness.hs, interpreted )
Ok, one module loaded.

kLaziness> take 20 ones
[1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,11

*Laziness> :r

[1 of 1] Compiling Laziness ( Laziness.hs, interpreted )
Ok, one module loaded.

k*Laziness> :sprint nu

null numShrinkTries numTests



numShrinkFinal numShrinks numbers
kLaziness> :sprint numbers
numbers = _
k*Laziness> take 20 num
numShrinkFinal numShrinkTries numShrinks numTests numbers
k*Laziness> take 20 numbers
[0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,191
kLaziness> :sprint numbers
numbers =0 : 1 : 2 :3:4 :5:6:7 :8:9:10 : 11 : 12 :

13 : 14 ¢ 15 : 16 : 17 : 18 : 19 : _
kLaziness> :r
[1 of 1] Compiling Laziness ( Laziness.hs, interpreted )
Ok, one module loaded.
kLaziness> take 10 (countUp 50)
[50,51,52,53,54,55,56,57,58,591
kLaziness> :r
[1 of 1] Compiling Laziness ( Laziness.hs, interpreted )
Ok, one module loaded.
*Laziness> fromTo 1 10
[1,2,3,4,5,6,7,8,9,10]
*Laziness> fromTo 1 0O
[]
*Laziness> :r
[1 of 1] Compiling Laziness ( Laziness.hs, interpreted )
Ok, one module loaded.
kLaziness> take 43 fibs
[1,1,2,3,5,8,13,21,34,55,89,144,233,377,610,987,1597,2584,4181,6765,10946,17711,
28657 ,46368,75025,121393,196418,317811,514229,832040,1346269,2178309,3524578,570
2887,9227465,14930352,24157817,39088169,63245986,102334155,165580141,267914296,4
334944371
kLaziness> :r
[1 of 1] Compiling Laziness ( Laziness.hs, interpreted )
Ok, one module loaded.
kLaziness> take 43 fibs
[1,1,2,3,5,8,13,21,34,55,89,144,233,377,610,987,1597, 2584, 4181, 6765,10946,17711,
28657,46368,75025,121393,196418,317811,514229,832040,1346269,2178309,3524578,570
2887,9227465,14930352,24157817,39088169,63245986,102334155,165580141,267914296,4
334944371
kLaziness> :r
Ok, one module loaded.
*Laziness> :set +s
kLaziness> take 2000 pri
primes primes_vi print printTestCase
*Laziness> take 2000 primes_vl
[2,3,5,7,11,13,17,19,23,29,31,37,41,43,47,53,59,61,67,71,73,79,83,89,97,101,103,
107,109,113,127,131,137,139,149,151,157,163,167,173,179,181,191,193,197,199, 211,
223,227,229,233,239,241,251,257,263,269,271,277,281,283,293,307,311,313,317,331,
337,347,349,353,359,367,373,379,383,389,397,401,409,419,421,431,433,439, 443,449,
457,461 ,463,467,479,487,491,499,503,509,521,523,541,547,557,563,569,571,577,587,
593,599,601,607,613,617,619,631,641,643,647,653,659,661,673,677,683,691,701,709,
719,727,733,739,743,751,757,761,769,773,787,797,809,811,821,823,827,829,839,853,
857,859,863,877,881,883,887,907,911,919,929,937,941,947,953,967,971,977,983,991,
997,1009,1013,1019,16021,1031,1033,1039,1049,1051,1061,1063,1069,1087,1091,1093,1
097,1103,1109,1117,1123,1129,1151,1153,1163,1171,1181,1187,1193,1201,1213,1217,1



223,1229,1231,1237,1249,1259,1277,1279,1283,1289,1291,1297,1301, 1303, 1307,1319, 1
321,1327,1361,1367,1373,1381,1399,1409,1423,1427,1429,1433, 1439, 1447 ,1451,1453, 1
459,1471,1481,1483,1487,1489,1493,1499,1511,1523,1531,1543, 1549 ,1553,1559,1567, 1
571,1579,1583,1597,1601,1607,1609,1613,1619,1621,1627,1637,1657,1663,1667,1669,1
693,1697,1699,1709,1721,1723,1733,1741,1747,1753,1759,1777,1783,1787,1789,1801, 1
811,1823,1831,1847,1861,1867,1871,1873,1877,1879,1889,1901,1907,1913,1931,1933,1
949,1951,1973,1979,1987,1993,1997, 1999, 2003, 2011, 2017, 2027,2029, 2039, 2053, 2063, 2
069,2081,2083,2087,2089,2099,2111,2113,2129,2131,2137, 2141, 2143,2153,2161, 2179, 2
203,2207,2213,2221,2237,2239,2243,2251,2267,2269,2273,2281,2287,2293,2297, 2309, 2
311, 2333,2339,2341, 2347, 2351,2357, 2371, 2377,2381, 2383, 2389, 2393, 2399, 2411, 2417 , 2
423,2437, 2441, 2447 2459, 2467 2473, 2477 ,2503, 2521, 2531, 2539, 2543, 2549, 2551, 2557 , 2
579,2591,2593,2609,2617,2621,2633, 2647 ,2657,2659,2663,2671,2677,2683,2687,2689, 2
693,2699,2707,2711,2713,2719,2729,2731,2741,2749,2753,2767,2777,2789,2791,2797, 2
801,2803,2819,2833,2837,2843,2851,2857,2861,2879,2887,2897,2903,2909,2917, 2927, 2
939,2953,2957,2963,2969,2971,2999, 3001, 3011, 3019, 3023, 3037, 3041, 3049, 3061,3067, 3
979,3083,3089,3109,3119,3121,3137, 3163, 3167,3169, 3181, 3187,3191, 3203, 3209,3217, 3
221,3229,3251,3253,3257,3259,3271, 3299, 3301,3307, 3313, 3319, 3323, 3329, 3331, 3343, 3
347,3359,3361,3371,3373,3389,3391, 3407, 3413, 3433, 3449, 3457, 3461, 3463, 3467 ,3469, 3
491,3499,3511,3517, 3527, 3529, 3533, 3539, 3541, 3547, 3557, 3559, 3571, 3581, 3583,3593, 3
607,3613,3617,3623,3631,3637,3643,3659,3671,3673,3677,3691,3697,3701,3709,3719, 3
727,3733,3739,3761,3767,3769,3779,3793,3797,3803, 3821, 3823, 3833, 3847, 3851, 3853, 3
863,3877,3881,3889,3907,3911,3917,3919,3923,3929,3931,3943,3947,3967,3989, 4001, 4
003, 4007, 4013,4019, 4021, 4027, 4049, 4051, 4057, 4073, 4079, 4091, 4093, 4099, 4111, 4127 , 4
129, 4133, 4139, 4153, 4157, 4159, 4177 , 4201, 4211, 4217 , 4219, 4229, 4231, 4241, 4243, 4253, 4
259, 4261,4271,4273,4283, 4289, 4297 ,4327, 4337, 4339, 4349, 4357 , 4363, 4373, 4391, 4397, 4
409, 4421, 4423, L4L1, L4LT L5, 4457 , 4463, 4481, 4483, 4493, 4507, 4513, 4517 , 4519, 4523, 4
547,4549,4561,4567,4583,4591, 4597, 4603, 4621, 4637, 4639, 4643, 4649, 4651, 4657 , 4663, 4
673,4679,4691,4703,4721,4723,4729,4733,4751, 4759, 4783, 4787, 4789, 4793, 4799, 4801, 4
813, 4817, 4831,4861,4871,4877,4889,4903,4909, 4919, 4931, 4933, 4937, 4943, 4951, 4957 , 4
967,4969,4973,4987,4993,4999,5003,5009,5011,5021,5023,5039,5051,5059,5077,5081, 5
987,5099,5101,5107,5113,5119,5147,5153,5167,5171,5179,5189,5197,5209,5227,5231, 5
233,5237,5261,5273,5279,5281,5297,5303, 5309, 5323, 5333, 5347,5351,5381,5387,5393, 5
399,5407,5413,5417,5419,5431, 5437, 5441, 5443, 5449 ,5471,5477 5479 ,5483,5501, 5503, 5
507,5519,5521,5527,5531,5557, 5563, 5569,5573,5581, 5591, 5623,5639,5641,5647,5651, 5
653,5657,5659,5669,5683,5689,5693,5701,5711,5717,5737,5741,5743,5749,5779,5783, 5
791,5801,5807,5813,5821,5827,5839,5843,5849,5851,5857,5861,5867,5869,5879,5881,5
897,5903,5923,5927,5939,5953,5981, 5987, 6007, 6011, 6029, 6037, 6043, 6047, 6053, 6067 , 6
073, 6079,6089,6091,6101,6113,6121, 6131, 6133, 6143, 6151, 6163,6173,6197,6199,6203, 6
211, 6217,6221,6229,6247 6257 ,6263,6269,6271,6277,6287,6299, 6301, 6311, 6317, 6323, 6
329,6337,6343,6353,6359,6361,6367,6373,6379,6389,6397,6421, 6427 , 6449, 6451, 6469, 6
473,6481,6491,6521,6529,6547, 6551, 6553,6563,6569,6571,6577,6581,6599,6607,6619, 6
637,6653,6659,6661,6673,6679,6689,6691,6701,6703,6709,6719,6733,6737,6761,6763,6
779,6781,6791,6793,6803,6823,6827, 6829, 6833, 6841, 6857,6863,6869,6871,6883,6899, 6
907, 6911,6917,6947,6949,6959, 6961, 6967,6971,6977,6983,6991,6997,7001,7013,7019, 7
927,7039,7043,7057,7069,7079,7103,7109,7121,7127,7129,7151, 7159 ,7177,7187,7193,7
207,7211,7213,7219,7229,7237,7243,7247,7253,7283,7297,7307,7309,7321,7331, 7333, 7
349,7351,7369,7393,7411,7417, 7433, 7451, 7457 , 7459, 7477, 7481, 7487 , 7489, 7499, 7507, 7
517,7523,7529,7537,7541, 7547 , 7549, 7559, 7561, 7573,7577,7583, 7589, 7591, 7603, 7607, 7
621,7639,7643,7649,7669,7673,7681,7687,7691,7699,7703,7717,7723,7727,7741,7753,7
757,7759,7789,7793,7817,7823,7829,7841,7853,7867,7873,7877,7879,7883,7901,7907, 7
919,7927,7933,7937,7949,7951,7963,7993, 8009, 8011, 8017, 8039, 8053, 8059, 8069, 8081, 8
087,8089,8093,8101,8111,8117,8123,8147,8161,8167,8171,8179,8191,8209,8219,8221,8
231,8233,8237,8243,8263,8269,8273,8287,8291,8293,8297,8311,8317, 8329, 8353, 8363, 8
369,8377,8387,8389,8419,8423,8429, 8431, 8443, 8447 ,8461,8467,8501,8513,8521,8527, 8



537,8539,8543,8563,8573,8581,8597,8599,8609,8623,8627,8629,8641,8647,8663,8669,8
677,8681,8689,8693,8699,8707,8713,8719,8731,8737,8741,8747,8753,8761,8779,8783, 8
803,8807,8819,8821,8831,8837,8839,8849,8861,8863,8867,8887,8893,8923,8929,8933, 8
941,8951,8963,8969,8971,8999,9001,9007,9011, 9013, 9029, 9041, 9043, 9049 ,9059, 9067 ,9
091,9103,9109,9127,9133,9137,9151,9157,9161,9173,9181, 9187, 9199, 9203,9209, 9221, 9
227,9239,9241,9257,9277,9281,9283,9293,9311,9319, 9323, 9337, 9341, 9343,9349,9371,9
377,9391,9397,9403,9413, 9419, 9421, 9431, 9433, 9437, 9439, 9461, 9463, 9467 ,9473,9479,9
491,9497,9511,9521,9533,9539,9547,9551,9587, 9601, 9613,9619,9623,9629,9631,9643,9
649,9661,9677,9679,9689,9697,9719,9721,9733,9739,9743,9749,9767,9769,9781,9787,9
791,9803,9811,9817,9829,9833,9839,9851, 9857, 9859, 9871, 9883, 9887, 9901, 9907, 9923, 9
929,9931,9941,9949,9967,9973,10007,10009,10037,10039,10061, 10067 ,10069,10079, 100
91,10093,10099,10103,10111,10133,10139,10141,10151,10159,10163,10169,10177,10181
,10193,10211,10223,10243,10247,10253,10259,10267,10271,10273,10289,10301,10303, 1
9313,10321,10331,10333,10337,10343, 10357, 10369,10391,10399, 10427, 10429,10433, 104
53,10457,10459,10463,10477,10487,10499,10501,10513,10529, 10531, 10559,10567 , 18589
,10597,10601,10607,10613,10627,10631,10639,10651,10657,10663,10667,10687,10691, 1
9709,10711,10723,10729,10733,10739,10753,10771,10781,10789,10799,10831,10837, 108
47,10853,10859,10861,10867,10883,10889,10891,10903,10909,10937,10939,10949, 10957
,10973,10979,10987,10993, 11003 ,11027,11047,11057,11059,11069,11671,11083,11087, 1
1093,11113,11117,11119,11131,11149,11159, 11161,11171,11173,11177,11197, 11213, 112
39,11243,11251,11257,11261,11273,11279,11287,11299,11311,11317,11321,11329, 11351
,11353,11369,11383,11393,11399,11411,11423, 11437, 11443, 11447 , 11467 ,11471,11483, 1
1489,11491,11497,11503, 11519, 11527,11549, 11551, 11579, 11587, 11593 ,11597, 11617, 116
21,11633,11657,11677,11681,11689,11699,11701,11717,11719,11731,11743,11777, 11779
,11783,11789,11801,11807,11813,11821,11827,11831,11833,11839,11863,11867,11887,1
1897,11903,11909,11923,11927,11933,11939, 11941,11953,11959,11969,11971,11981, 119
87,12007,12011,12037,12041,12043,12049,12071,12073,12097,12101,12107,12109, 12113
,12119,12143,12149,12157,12161,12163,12197,12203,12211,12227,12239,12241,12251, 1
2253,12263,12269,12277,12281,12289,12301,12323,12329,12343,12347,12373,12377,123
79,12391,12401,12409,12413,12421,12433,12437,12451,12457 ,12473,12479,12487 , 12491
,12497,12503,12511,12517,12527,12539,12541, 12547, 12553 ,12569,12577,12583,12589, 1
2601,12611,12613,12619,12637,12641,12647,12653,12659,12671,12689,12697,12703,127
13,12721,12739,12743,12757,12763,12781,12791,12799,12809,12821,12823, 12829, 12841
,12853,12889,12893,12899,12907,12911,12917,12919,12923,12941,12953,12959,12967, 1
2973,12979,12983,13001,13003,13007,13009, 13033, 13037,13043,13049,13063, 13093, 130
99,13103,13109,13121,13127,13147,13151,13159,13163,13171,13177,13183,13187, 13217
,13219,13229,13241,13249,13259,13267,13291,13297,13309, 13313, 13327,13331, 13337, 1
3339,13367,13381,13397,13399,13411,13417,13421, 13441,13451,13457 , 13463 ,13469, 134
77,13487,13499,13513,13523,13537,13553,13567,13577,13591, 13597, 13613,13619, 13627
,13633,13649,13669,13679,13681,13687,13691,13693,13697,13709,13711,13721,13723,1
3729,13751,13757,13759,13763,13781,13789,13799,13807,13829, 13831, 13841,13859, 138
73,13877,13879,13883,13901,13903,13907,13913,13921,13931, 13933, 13963,13967, 13997
,13999,14009,14011,14029,14033,14051,14057,14071,14081,14083,14087,14107,14143,1
4149,14153,14159,14173,14177,14197,14207, 14221, 14243, 14249, 14251, 14281 ,14293, 143
03,14321,14323,14327,14341, 14347 ,14369,14387 ,14389,14401, 14407 , 14411 ,14419 , 14423
, 14431, 14437 , 14447 14449 , 14461, 14479, 14489, 14503, 14519, 14533, 14537, 14543, 14549, 1
4551,14557 ,14561,14563,14591,14593,14621, 14627 ,14629,14633,14639,14653,14657 , 146
69,14683,14699,14713,14717,14723,14731,14737 , 14741 ,14747 , 14753, 14759 ,14767, 14771
,14779,14783,14797,14813,14821,14827,14831, 14843 ,14851,14867 ,14869,14879,14887,1
4891,14897,14923,14929,14939, 14947 ,14951, 14957, 14969,14983,15013,15017,15031, 150
53,15061,15073,15077,15083,15091,15101,15107,15121,15131, 15137, 15139,15149, 15161
,15173,15187,15193,15199,15217,15227,15233, 15241, 15259,15263, 15269 ,15271,15277, 1
5287,15289,15299,15307,15313,15319,15329, 15331, 15349,15359, 15361, 15373,15377, 153
83,15391,15401,15413,15427, 15439, 15443 ,15451, 15461 ,15467,15473,15493,15497,15511




,15527,15541,15551,15559,15569,15581,15583,15601,15607,15619,15629,15641,15643,1
5647,15649,15661,15667,15671,15679,15683,15727,15731,15733,15737,15739,15749,157
61,15767,15773,15787,15791,15797,15803,15809,15817,15823,15859,15877,15881,15887
,15889,15901,15907,15913,15919,15923,15937,15959,15971,15973,15991,16001,16007,1
6033,16057,16061,16063,16067,16069,16073,16087,16091,16097,16103,16111,16127,161
39,16141,16183,16187,16189,16193,16217,16223,16229,16231,16249,16253,16267,16273
,16301,16319,16333,16339,16349,16361,16363,16369,16381,16411,16417,16421,16427,1
6433,16447,16451,16453,16477,16481,16487,16493,16519,16529,16547,16553,16561,165
67,16573,16603,16607,16619,16631,16633,16649,16651,16657,16661,16673,16691,16693
,16699,16703,16729,16741,16747,16759,16763,16787,16811,16823,16829,16831,16843,1
6871,16879,16883,16889,16901,16903,16921,16927,16931,16937,16943,16963,16979,169
81,16987,16993,17011,17021,17027,17029,17033,17041,17047,17053,17077,17093,17099
,17107,17117,17123,17137,17159,17167,17183,17189,17191,17203,17207,17209,17231,1
7239,17257,17291,17293,17299,17317,17321,17327,17333,17341,17351,17359,17377, 173
83,17387,17389]

(9.16 secs, 4,475,870,624 bytes)

kLaziness> :r

[1 of 1] Compiling Laziness ( Laziness.hs, interpreted )

Ok, one module loaded.

kLaziness> take 2000 primes
[2,3,5,7,11,13,17,19,23,29,31,37,41,43,47,53,59,61,67,71,73,79,83,89,97,101,103,
107,109,113,127,131,137,139,149,151,157,163,167,173,179,181,191,193,197,199, 211,
223,227,229,233,239,241,251,257,263,269,271,277,281,283,293,307,311,313,317,331,
337,347,349,353,359,367,373,379,383,389,397,401, 409,419,421 ,431,433,439, 443,449,
457,461 ,463,467,479,487,491,499,503,509,521,523,541,547,557,563,569,571,577,587,
593,599,601,607,613,617,619,631,641,643,647,653,659,661,673,677,683,691,701,709,
719,727,733,739,743,751,757,761,769,773,787,797,809,811,821,823,827,829,839,853,
857,859,863,877,881,883,887,907,911,919,929,937,941,947,953,967,971,977,983,991,
997,1009,1013,1019,1021,1031,1033,1039,1049,1051,1061,1063,1069,1087,1091,1093,1
097,1103,1109,1117,1123,1129,1151,1153,1163,1171,1181,1187,1193,1201,1213,1217,1
223,1229,1231,1237,1249,1259,1277,1279,1283,1289,1291,1297,1301,1303, 1307,1319, 1
321,1327,1361,1367,1373,1381,1399,1409,1423,1427,1429,1433,1439,1447,1451,1453,1
459,1471,1481,1483,1487,1489,1493,1499,1511,1523,1531,1543,1549,1553,1559,1567,1
571,1579,1583,1597,1601,1607,1609,1613,1619,1621,1627,1637,1657,1663,1667,1669,1
693,1697,1699,1709,1721,1723,1733,1741,1747,1753,1759,1777,1783,1787,1789,1801,1
811,1823,1831,1847,1861,1867,1871,1873,1877,1879,1889,1901,1907,1913,1931,1933,1
949,1951,1973,1979,1987,1993,1997,1999,2003,2011,2017,2027,2029,2039,2053,2063,2
069,2081,2083,2087,2089,2099,2111,2113,2129,2131,2137,2141,2143,2153,2161,2179,2
203,2207,2213,2221,2237,2239,2243,2251,2267,2269,2273,2281,2287,2293,2297,2309, 2
311, 2333, 2339, 2341, 2347, 2351,2357,2371,2377,2381, 2383, 2389, 2393, 2399, 2411, 2417 , 2
423,2437,2441,2447 ,2459,2467 ,2473,2477,2503,2521,2531,2539,2543,2549,2551,2557,2
579,2591,2593,2609,2617,2621,2633,2647,2657,2659,2663,2671,2677,2683,2687,2689,2
693,2699,2707,2711,2713,2719,2729, 2731, 2741,2749,2753,2767,2777,2789,2791,2797, 2
801,2803,2819,2833,2837,2843,2851,2857,2861,2879,2887,2897,2903,2909,2917,2927,2
939,2953,2957,2963,2969,2971,2999,3001,3011,3019,3023,3037,3041,3049,3061,3067,3
079,3083,3089,3109,3119,3121,3137,3163,3167,3169,3181,3187,3191,3203,3209,3217,3
221,3229,3251,3253,3257,3259,3271,3299,3301,3307,3313,3319,3323,3329,3331,3343, 3
347,3359,3361,3371,3373,3389,3391,3407,3413,3433,3449,3457,3461,3463,3467,3469,3
491,3499,3511,3517,3527,3529,3533,3539,3541,3547,3557,3559,3571,3581,3583,3593,3
607,3613,3617,3623,3631,3637,3643,3659,3671,3673,3677,3691,3697,3701,3709,3719,3
727,3733,3739,3761,3767,3769,3779,3793,3797,3803,3821,3823,3833,3847,3851,3853,3
863,3877,3881,3889,3907,3911,3917,3919,3923,3929, 3931, 3943, 3947,3967,3989, 4001, 4
003, 4007,4013,4019,4021,4027,4049,4051, 4057 ,4073,4079,4091,4093,4099,4111,4127,4
129,4133,4139,4153,4157,4159,4177,4201, 4211 ,4217,4219,4229,4231, 4241 ,4243,4253,4



259, 4261, 4271,4273, 4283, 4289, 4297 , 4327, 4337, 4339, 4349, 4357, 4363, 4373, 4391, 4397 , 4
409, 4421, 4423, L4L1, L4LT  LL51, 4457 , 4463, 4481, 4483, 4493, 4507 , 4513, 4517 , 4519, 4523, 4
547,4549 , 4561, 4567 , 4583, 4591, 4597, 4603, 4621, 4637, 4639, 4643, 4649 , 4651, 4657 , 4663, 4
673,4679,4691,4703,4721,4723,4729,4733,4751, 4759, 4783, 4787 , 4789, 4793 ,4799, 4801, 4
813,4817,4831,4861,4871,4877,4889,4903,4909, 4919, 4931, 4933, 4937, 4943, 4951, 4957 , 4
967,4969,4973,4987,4993,4999,5003,5009,5011,5021,5023,5039,5051,5059,5077,5081, 5
987,5099,5101,5107,5113,5119,5147,5153,5167,5171,5179,5189,5197,5209,5227,5231, 5
233,5237,5261,5273,5279,5281,5297,5303,5309, 5323, 5333, 5347,5351,5381,5387,5393, 5
399,5407,5413,5417,5419,5431, 5437, 5441, 5443, 5449 , 5471, 5477 5479, 5483 ,5501, 5503, 5
507,5519,5521,5527,5531,5557, 5563, 5569,5573,5581, 5591, 5623,5639,5641,5647,5651, 5
653,5657,5659,5669,5683,5689,5693,5701,5711,5717,5737,5741,5743,5749,5779,5783, 5
791,5801,5807,5813,5821,5827,5839, 5843, 5849 ,5851,5857,5861,5867,5869,5879,5881, 5
897,5903,5923,5927,5939,5953,5981,5987, 6007, 6011, 6029, 6037, 6043, 6047, 6053, 6067 , 6
973, 6079,6089,6091,6101,6113,6121, 6131, 6133, 6143, 6151, 6163,6173,6197,6199,6203, 6
211,6217,6221,6229,6247,6257,6263,6269,6271,6277,6287,6299,6301, 6311, 6317,6323, 6
329,6337,6343,6353,6359,6361,6367,6373,6379,6389,6397,6421, 6427 , 6449, 6451, 6469, 6
473,6481,6491,6521,6529,6547, 6551, 6553,6563,6569,6571,6577,6581,6599,6607,6619, 6
637,6653,6659,6661,6673,6679,6689,6691,6701,6703,6709,6719,6733,6737,6761,6763,6
779,6781,6791,6793,6803,6823,6827, 6829, 6833, 6841, 6857,6863,6869,6871,6883,6899, 6
907,6911, 6917, 6947 ,6949,6959,6961,6967,6971,6977,6983,6991,6997,7001,7013,7019,7
927,7039,7043,7057,7069,7079,7103,7109,7121,7127,7129,7151,7159,7177,7187,7193,7
207,7211,7213,7219,7229,7237,7243,7247,7253,7283,7297,7307,7309,7321,7331, 7333, 7
349,7351,7369,7393,7411, 7417 , 7433, 7451, 7457 , 7459, 7477, 7481, 7487, 7489, 7499, 7507, 7
517,7523,7529,7537,7541,7547, 7549 ,7559,7561,7573,7577,7583,7589, 7591, 7603 ,7607, 7
621,7639,7643,7649,7669,7673,7681,7687,7691,7699,7703,7717,7723,7727,7741,7753,7
757,7759,7789,7793,7817,7823,7829,7841,7853,7867,7873,7877,7879,7883,7901, 7907, 7
919,7927,7933,7937,7949,7951,7963, 7993, 8009, 8011, 8917, 8039, 8053, 8059, 8069, 8081, 8
087,8089,8093,8101,8111,8117,8123,8147,8161,8167,8171,8179,8191,8209,8219, 8221, 8
231,8233,8237,8243,8263,8269,8273,8287,8291,8293,8297,8311, 8317, 8329, 8353, 8363, 8
369,8377,8387,8389, 8419, 8423, 8429, 8431, 8443, 8447 ,8461,8467,8501,8513,8521,8527, 8
537,8539,8543,8563,8573,8581,8597,8599, 8609, 8623, 8627,8629,8641,8647,8663,8669, 8
677,8681,8689,8693,8699,8707,8713,8719,8731,8737,8741,8747,8753,8761,8779,8783, 8
803,8807,8819,8821,8831,8837,8839,8849,8861,8863,8867,8887,8893,8923,8929,8933, 8
941,8951,8963,8969,8971,8999,9001,9007,9011, 9013, 9029, 9041, 9043, 9049 ,9059, 9067, 9
991,9103,9109,9127,9133,9137,9151,9157,9161,9173,9181, 9187, 9199, 9203, 9209, 9221, 9
227,9239,9241,9257,9277,9281,9283,9293, 9311, 9319, 9323, 9337, 9341, 9343, 9349,9371, 9
377,9391,9397,9403,9413, 9419, 9421, 9431, 9433, 9437, 9439, 9461, 9463, 9467 ,9473,9479,9
491,9497,9511,9521, 9533, 9539, 9547, 9551,9587,9601,9613,9619,9623,9629,9631,9643,9
649,9661,9677,9679,9689,9697,9719,9721,9733,9739,9743,9749,9767,9769,9781,9787,9
791,9803,9811,9817,9829,9833,9839,9851, 9857, 9859, 9871, 9883, 9887, 9901, 9907, 9923, 9
929,9931,9941,9949,9967,9973,10007, 10009, 10037,10039,10061,10067,10069, 10079, 100
91,10093,10099,10103,10111,10133,10139,10141,10151,10159,10163,10169,10177,10181
,10193,10211,10223,10243,10247,10253,10259,10267,10271,10273,10289,10301,10303, 1
9313,10321,10331,10333,10337,10343,10357,10369,10391,10399,10427,10429,10433, 104
53,10457,10459,10463,10477,10487,10499,10501,10513,10529, 10531, 10559 ,10567, 18589
,10597,10601,10607,10613,10627,10631,10639,10651,10657,10663,10667,10687,10691, 1
9709,10711,10723,10729,10733,10739,10753,10771,10781,10789,10799, 10831, 10837, 108
47,10853,10859,10861,10867,10883,10889,10891,10903,10909,10937,10939,10949,10957
,10973,10979,10987,10993,11003,11027,11047,11057,11059,11069,11071,11083,11087, 1
1093,11113,11117,11119,11131,11149,11159, 11161, 11171,11173,11177,11197, 11213, 112
39,11243,11251,11257,11261,11273,11279,11287,11299,11311, 11317, 11321,11329, 11351
,11353,11369,11383,11393,11399,11411,11423, 11437, 11443, 11447 , 11467 ,11471,11483, 1
1489,11491,11497,11503,11519,11527, 11549, 11551, 11579,11587,11593, 11597, 11617, 116
21,11633,11657,11677,11681,11689,11699,11701,11717,11719,11731,11743,11777, 11779



,11783,11789,11801,11807,11813,11821,11827,11831,11833,11839,11863,11867,11887,1
1897,11903,11909,11923,11927,11933,11939,11941,11953,11959,11969,11971,11981, 119
87,12007,12011,12037,12041,12043,12049,12071,12073,12097,12101,12107,12109,12113
,12119,12143,12149,12157,12161,12163,12197,12203,12211,12227,12239,12241,12251,1
2253,12263,12269,12277,12281,12289,12301,12323,12329,12343,12347,12373,12377,123
79,12391,12401,12409,12413, 12421, 12433, 12437,12451,12457,12473,12479, 12487, 12491
,12497,12503,12511,12517,12527,12539,12541,12547,12553,12569,12577,12583,12589, 1
2601,12611,12613,12619,12637,12641,12647,12653,12659,12671,12689,12697,12703,127
13,12721,12739,12743,12757,12763,12781,12791,12799,12809,12821, 12823, 12829, 12841
,12853,12889,12893,12899,12907,12911,12917,12919,12923,12941,12953,12959,12967,1
2973,12979,12983,13001,13003,13007,13009,13033,13037,13043,13049,13063,13093,130
99,13103,13109,13121,13127,13147,13151,13159,13163,13171,13177,13183,13187,13217
,13219,13229,13241,13249,13259,13267,13291,13297,13309,13313,13327,13331,13337,1
3339,13367,13381,13397,13399,13411,13417,13421,13441,13451, 13457, 13463, 13469, 134
77,13487,13499,13513,13523,13537,13553,13567,13577,13591,13597,13613,13619,13627
,13633,13649,13669,13679,13681,13687,13691,13693,13697,13709,13711,13721,13723,1
3729,13751,13757,13759,13763,13781,13789,13799,13807,13829,13831,13841,13859,138
73,13877,13879,13883,13901,13903,13907,13913,13921,13931,13933,13963,13967,13997
,13999,14009,14011,14029,14033,14051,14057,14071,14081,14083,14087,14107,14143,1
4149 ,14153,14159,14173,14177,14197,14207,14221, 14243, 14249, 14251, 14281, 14293, 143
03,14321,14323,14327,14341,14347,14369,14387,14389,14401,14407,14411,14419,14423
, 14431 ,14437 , 14447 ,14449,14461,14479,14489,14503,14519,14533,14537,14543,14549,1
4551,14557 ,14561,14563,14591,14593,14621,14627,14629,14633, 14639, 14653, 14657 , 146
69,14683,14699,14713,14717,14723,14731,14737,14741,14747 ,14753,14759,14767,14771
, 14779 ,14783,14797,14813,14821,14827,14831,14843,14851,14867,14869,14879,14887,1
4891,14897,14923,14929,14939,14947,14951,14957,14969,14983,15013, 15017, 15031, 150
53,15061,15073,15077,15083,15091,15101,15107,15121,15131,15137,15139,15149,15161
,15173,15187,15193,15199,15217,15227,15233,15241,15259,15263,15269,15271,15277,1
5287,15289,15299,15307,15313,15319,15329,15331,15349,15359,15361,15373,15377,153
83,15391,15401,15413,15427,15439,15443,15451,15461,15467,15473,15493,15497,15511
,15527,15541,15551,15559,15569,15581,15583,15601,15607,15619,15629,15641,15643,1
5647,15649,15661,15667,15671,15679,15683,15727,15731,15733,15737,15739,15749,157
61,15767,15773,15787,15791,15797,15803,15809,15817,15823,15859,15877,15881,15887
,15889,15901,15907,15913,15919,15923,15937,15959,15971,15973,15991,16001,16007,1
6033,16057,16061,16063,16067,16069,16073,16087,16091,16097,16103,16111,16127,161
39,16141,16183,16187,16189,16193,16217,16223,16229,16231,16249,16253,16267,16273
,16301,16319,16333,16339,16349,16361,16363,16369,16381,16411,16417,16421,16427,1
6433,16447,16451,16453,16477,16481,16487,16493,16519,16529,16547,16553,16561,165
67,16573,16603,16607,16619,16631,16633,16649,16651,16657,16661,16673,16691,16693
,16699,16703,16729,16741,16747,16759,16763,16787,16811,16823,16829,16831,16843,1
6871,16879,16883,16889,16901,16903,16921,16927,16931,16937,16943,16963,16979,169
81,16987,16993,17011,17021,17027,17029,17033,17041,17047,17053,17077,17093,17099
,17107,17117,17123,17137,17159,17167,17183,17189,17191,17203,17207,17209,17231, 1
7239,17257,17291,17293,17299,17317,17321,17327,17333,17341,17351,17359,17377,173
83,17387,173891]

(1.23 secs, 699,811,648 bytes)

k*Laziness> :r

[1 of 1] Compiling Laziness ( Laziness.hs, interpreted )

Ok, one module loaded.

*Laziness> ex1l

[2,3,5,7,11,13,17,19,23,29,31,37,41,43,47,53,59,61,67,71]

(0.01 secs, 190,144 bytes)

kLaziness> ex2
[2,3,5,7,11,13,17,19,23,29,31,37,41,43,47,53,59,61,67,71,73,79,83,89,97]



(0.00 secs, 170,632 bytes)
%Laziness> sq

sqroot sqrt squares
*Laziness> sqroot 9
3.0

(0.01 secs, 80,864 bytes)

k*Laziness> sqroot 25

5.0

(0.01 secs, 77,696 bytes)

*Laziness> sqroot 10000

100.0

(0.01 secs, 84,120 bytes)

k*Laziness> quickCheck prop_zip_length_vil

+++ OK, passed 100 tests.

(0.10 secs, 3,332,976 bytes)

kLaziness> zip_ex
[(2,'H"),(2,'a'),(3,'s"),(4,'k"),(5,'e"),(6,'1"),(7,'1")]

(0.00 secs, 109,456 bytes)

kLaziness> test_zip

ACInterrupted.

*Laziness> :r

[1 of 1] Compiling Laziness ( Laziness.hs, interpreted )
Ok, one module loaded.

k*Laziness> five

S (S (S (s (s 2))))

(0.01 secs, 83,944 bytes)

*Laziness> :r

[1 of 1] Compiling Laziness ( Laziness.hs, interpreted )
Ok, one module loaded.

k*Laziness> test_zip'

True

(0.01 secs, 72,752 bytes)

*Laziness> five

S (S (S (s (s 2))))

(0.00 secs, 82,056 bytes)

*Laziness> five + five

S(S(S(S(S(S(S((S(SCS2INNMNMN

(0.00 secs, 100,240 bytes)

kLaziness> five * five
S(S(S(S(S(S(S(S(S(S(S(S(S(S(S(S(S(S(sS(S(s(s(s(ss2)MM
))))))))))IIII))))

(0.00 secs, 155,008 bytes)

*Laziness> :r

[1 of 1] Compiling Laziness ( Laziness.hs, interpreted )

Laziness.hs:187:5: error:
e Equations for 'search'’ have different numbers of arguments
Laziness.hs:187:5-23
Laziness.hs:188:5-45
e In an equation for 'search’:
search p
= if p n then Just n else Nothing
where
n = search' Z



search' n | pn =2
search' | othersize = S (search' (S n))
I
187 | search' n | pn =2
I AI\I\I\AI\I\I\AAI\I\I\AAI\I\AA. .
Failed, no modules loaded.
Prelude> :r
[1 of 1] Compiling Laziness ( Laziness.hs, interpreted )
Ok, one module loaded.
*Laziness> search_ex1l
Just (S (S (S (S (S 2)))))
(0.01 secs, 124,656 bytes)
k*Laziness> search_ex2

Nothing
(0.00 secs, 331,960 bytes)
k*Laziness> search (\ n -=> 2%n == n + 3)

Just (S (S (S 2)))
(0.00 secs, 93,360 bytes)

*Laziness> search (\ n —=> n == n + 3)

ACInterrupted.

kLaziness> :r

[1 of 1] Compiling Laziness ( Laziness.hs, interpreted )

Ok, one module loaded.

k*Laziness> countLines "TheMartian.txt"
8799

(0.03 secs, 94,413,936 bytes)
*Laziness>

Leaving GHCi.

ouzo2:code$



