Kisa Sage Kilavuzu

William Stein (P. Jipsen’in galigmasini temel alarak) Aritmetik 2 Boyutlu Grafikler
GNU Ogzgiir Belge Lisansi, Dileginize gore gelistirin ab=a*b % =a/b a®=a"b /7 = sqrt(x) og%
Yr = x~(1/n) z| = abs(x) log,(z) = log(x,b) A
Defter Y . || gy () g
SgE Norwook admin | Togels | Homs |Publied |Log | Seings. |Reponts Proben |1l | Signos Toplam: Zf(z) = sum(f(i) for i in (k..n))
Sage Quickref (o) G ) — line([(x1,y1),..., (xpn,yn)], secenekler)
T e | LRV TR Workobect | Edit ] Toxt [ Undo | Shere | Publeh n polygon([(x1,y1) ..., (Tn,Yn)],secenekler)
e”(2*pi) + 2/3 . Y\ — 3 1 3
- Carpim: Hf(z)—prod(f(l) for i in (k..n)) circle((z,y) ,r,secenekler)

i=k

Kutuyu hesapla: (shift-enter) text("yaza", (x,y), secenekler)

Sabitler ve Fonksiyonlar secenekler € plot.options, Orn. thickness=piksel,

Kutuyu hesapla ve yeni bir kutu yarat: (alt-enter)

o y Sabitler: T=pi e=e =1 o00=o00 rgbcolor=(r,g,b), hue=h (burada 0 <rb,g,h<1)
Kutuyu ikiye bol: {(control-;) . ) .
Kutular: birlesti trol-back ¢ = golden_ratio 7 = euler_gamma show (grafik, secenekler)
utulart birlestir: {control-backspace) ) o Yaklagik: pi.n(digits=18) = 3.14159265358979324 figsize=[geniglik,yiikseklik] boyutlar1 ayarlar
Hesap kutusu yarat: Kutular arasindaki mavi ¢izgiye tikla . L. ) .,
Metin /HTML kut ¢ Mavi cizeive shift’le tikl Fonksiyonlar: sin cos tanh log 1n exp ... aspect_ratio=say: aspect ratio’yu ayarlar
etin/ utusu yarat: vavi ¢lzglye shiit e trdla Python Fonksiyonu: def f(x): return x~2 plot(£f(x),(z, 2, Ten bﬁyiik) , secenekler)

Kutuyu sil: Kutu igerigini sil, daha sonra backspace’e bas

parametric_plot ((£(t),g(t)), (¢, tix, tson) » Secenekler)

Etkilesimli Fonksiyonlar polar_plot (£ (¢), (t, tilkes tson) , secenekler)

’ Fonksiyon tanimindan 6nce @interact yazin (degigkenler birlegtir: circle((1,1),1)+1ine([(0,0),(2,2)1)
kom (tab) komut’u tamamlar bir meniiyle yonetilir)

Komut Satir:

*bar*? “bar” ile baglayan tiim komutlar listeler animate (grafik listesi, segenekler) .show(delay=20)

@interact
komut?(tab) yardim belgelerini gosterir def f(n=[0..4], s=(1..5), c=Color("red")): 3 Boyutlu Grafikler
komut??(tab) kaynak kodunu gosterir var("x") ;show(plot (sin(n+x~s),-pi,pi,color=c)) —
a.(tab) a nesnesinin yontemlerini siralar (bkz: dir(a))
a._(tab) a nesnesinin sakll yontemlerini siralar Simgesel ifadeler
search_doc ("arama sozciigii/s*c2i?") yardim i¢inde ara  Yeni simgesel degiskenler tanimla: var ("t u v y z")
search_src("arama sozcigi/s*c?i?") kaynak kodu ara  Simgesel fonksiyonlar: Orn. f(z) = 22 f(x)=x"2
_ bir 6nceki hesabin sonucu Kargilagtirmalar: f==g f<=g f>=g f£<g f>g

f = g denklemini ¢6z: solve(f(x)==g(x), x) 1ine3d([(x1,Y1,21) s+ -+s (Tn»Yn>2zn) ], secenckler)

Sayilar solve([f(x,y)==0, g(x,y)==0] )

,Y H g X:Y 2 X’y

) _ h SYs2) 5Ty ki
Tamsayilar: Z = ZZ Or{l. -2 -1 0 1 107100 factor(...) expand(...) (...).simplify_... :ZX:;:Efin/-:Z) (; 36926)"6 seer)enekler)
Kesir Sayilar: Q =QQ Orn. 1/2 1/1000 314/100 -2/1  £in4 root (f (x) , a, b) =z € labicin f(z)~ 0 ¢oz. > »Ys2), SE¢
Gergeller: R~RR Orn. .5 0.001 3.14 1.23e10000 tetrahedron((z,y, ), boyut, secenekler)
Karmagiklar: C ~ cC Orn. CC(1,1) CC(2.5,-3) Calculus cube ((r,y,2), boyut , secenckier)
Yaklagik: RDF and CDF  Orn. CDF(2.1,3) lim f(z) = limit (£ (x), x=a) cctahedron((z,y,2) ,boyut, secenckier)
Mod n: Z/nZ = Zmod Orn. Mod(2,3)  Zmod(3) (2) xd_)gf( ) (£ (%) ,%) dodecahedron{(z,y, 2) , boyut, segenekier)
. ’ = x)) =diff(f(x),x 1

Sonlu cisimler: F, = GF Orn. GF(3)(2)  GF(9,"a").0 & o icosahedron((z,y,2) ,boyut, secenekler)
Polinomlar: R[z,y] Orn. S.<x,y>=QQ[]  x+2*y~3 7z (f(2,y)) = diff (£ (x,y) ,%) plot3d (£ (x,y), (,2b,2e) s (Y, Ybs Ye), secenckler)
Seriler: R[[t]] Orn. s.<t>=QQ[[1] 1/2+2%t+0(t"2) QI = differentiate = derivative parametric_plotdd((f,g,b), (F fv, fe), secenckler)
p-adik sayilar: Z, ~Zp, Q, ~Qp Orn. 2+3%5+0(5~2) fbf(il?)dl’ - imeeral(£00,%) parametric-plordd({riu, 1, glu.v),nlu. 1)),
Cebirsel kapanig: Q = QQbar Orn. QQbar (2~(1/5)) fa f(z)dx = integral (£ (x),x,a,b) (u, up, Ue) » (v, Vb, ve) , segenekler)
Araliklar: RIF Orn. sage: RIF((1,1.00001)) f; f(x)dx ~ numerical_integral (f (x),a,b) segenekler: aspect_ratio=[1,1,1], color="red"

Say1 Cismi: R.<x>=QQ[];K.<a>=NumberField(x~3+x+1) a civarinda n.inci Taylor Polinomu: taylor(f(x),x,a,n) opacity=0.5, figsize=6, viewer="tachyon"



Ayrik Matematik

|z| = floor(x) [z] = ceil(x)
n’in k ile boliimiinden kalan = n%k
n! = factorial(n)

()
¢(n) = euler_phi(n)
Karakter dizileri: Orn. s = "Hello" = "He"+’1l0’
s[0]="H" s[-1]="o" s[1:3]="el" s[3:]="1o"
Listeler: Orn. [1,"Hello",x] = [1+[1,"Hello"]+[x]
Python destesi: Orn. (1,"Hello",x) (degistirilemez)
Kiimeler: {1,2,1,a} = Set([1,2,1,"a"]) (={1,2,a})
Liste tamimlar1 &~ kiime tammlar1, Orn.
{f(z) 1z € X,z >0} =Set([f(x) for x in X if x>0])

kln & n%k==0

= binomial (x,m)

Cizge Kurami

Cizge: G = Graph({0:[1,2,3], 2:[4]1})

Yonlii Cizge: DiGraph (sdzlik)

Cizge Ornekleri: graphs. (tab)

Ozellikler: G.chromatic_polynomial(), G.is_planar()
Yollar: G.shortest_path()

Goriintiile: G.plot(), G.plot3d()

Otomorfizmalar: G.automorphism_group(),
G1.is_isomorphic(G2), G1.is_subgraph(G2)

Kombinatorik

Tamsay1 dizileri: sloane_find(dizi), sloane. (tab)
P.count ()
C.1list ()
Kartezyen carpim: CartesianProduct(P,C)
Young Tablosu: Tableau([[1,2,3],[4,5]])
Sozciikler: W=Words("abc"); W("aabca")
Sirali Kiimeler: Poset([[1,2],[4],[3],[4],[11)
Kok sistemleri: RootSystem(["A",3])

Parcalaniglar: P=Partitions(n)

Bilegimler: C=Combinations (liste)

Kristal: CrystalOfTableaux(["A",3], shape=[3,2])
Cokytizlii Kafesler: A=random_matrix(ZZ,3,6,x=7)

L=LatticePolytope (A) L.npoints()  L.plot3d()

Matris cebri

(;) = vector([1,2])

(;’ i) = matrix(QQ, [[1,2],[3,4]], sparse=False)

1 2 3 .

(4 5 6) =matrix(QQ,2,3,[1,2,3, 4,5,6])
1 2 .

’3 4’ = det (matrix(QQ, [[1,2],[3,4]1]1))
Av=Aaxv A !'=A"-1 A!'= A.transpose()

A\v
A.solve_left(v)
Satir indirgenmis merdiven formu:

Az = v'i ¢bz: veya A.solve_right(v)
A = v’i ¢oz:
A.echelon_form()
Gortintii ve gekirdik boyutu: A.rank() A nullity()
Hessenberg formu: A.hessenberg_form()

Karakteristik polinom: A.charpoly()

Ozdegerler: A.eigenvalues()

Ozvektorler: A.eigenvectors_right() (ya da left)
Gram-Schmidt: A.gram_schmidt ()

Goriintiile: A.plot()

LLL: matrix(ZZ,...).LLLQO)

Hermite formu: matrix(ZZ,...) .hermite_form()

Sayisal Matematik
Paketler: import numpy, scipy, cvxopt
Minimizasyon: var("x y z")

minimize (x~2+x*y~3+(1-z)~2-1, [1,1,1])

Say1 kurami

Asallar: prime_range(n,m), is_prime, next_prime
Carpanlar: factor(n), gsieve(n), ecm.factor(n)
Kronecker sembolii: (%) = kronecker_symbol(a, b)
Stirekli kesirler: continued_fraction(x)

Bernoulli sayilar:: bernoulli(n), bernoulli_mod_p(p)
Eliptik Egriler: E1lipticCurve([ay,as,as,aq,agl)
Dirichlet karakterleri: DirichletGroup (V)

Modiiler formlar: ModularForms (dizey, agiritk)

Mod. simgeler: ModularSymbols (dizey, agirlik, isaret)
Brandt modiilleri: BrandtModule (dizey, agurlk)

Modiiler abelyen varyeteler: JO(N), J1(NV)

Dogrusal cebir

K*n Orn.
Altuzay: span(vektdrler, cisim)
Orn., span([[1,2,3], [2,3,5]1], QQ)

Cekirdek: A.right_kernel() (veya left)

Toplam ve kesigim: V + W and V.intersection(W)
Taban: V.basis()

Taban matrisi: V.basis_matrix()

Dogrusal uzay K™ = QQ"3 RR"2 (CC-4

Bir matrisi bir altuzaya kisitla: A.restrict (V)
Bir vektoriin tabana gore ifadesi: V.coordinates (vektdr)

Grup Kurami

G = PermutationGroup([[(1,2,3),(4,5)],[(3,4)1])
SymmetricGroup(n), AlternatingGroup(n)

Abelyen gruplar: AbelianGroup([3,15])

Matris gruplari: GL, SL, Sp, SU, GU, SO, GO
Ozellikler: G.sylow_subgroup(p), G.character_table(),
G.normal_subgroups(), G.cayley_graph()

Degismesiz halkalar
Kuaterniyonlar: Q.<i,j,k> = QuaternionAlgebra(a,b)
Serbest cebir: R.<a,b,c> = FreeAlgebra(QQ, 3)

Python modiilleri
import modil_ads
modiil_adzi . (tab) ve help(modiil_ad1)

Zaman kullanimi ve hata ayiklama
time komut :harcanan zamani gosterir
timeit ("komut")
t = cputime(); cputime(t)

t = walltime(); walltime(t)
%pdb :hata ayiklayiciy1 agar (yalmizca komut satirinda)

:harcanan zamani daha hassas Glger
:CPU’ca harcanan zaman
:gegen zaman

%prun komut :harcanan siireyi 6l¢ (yal. komut satirinda)



