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Fundamentals

Digits, numbers, fractions, percentages, etc...

Sets and set operations (inclusion/exclusion, complements, Cartesian products, etc...).
Relations (reflexivity, symmetry, transitivity, equivalence relations, total/linear order
relations, lexicographic order) and Functions (surjections, injections, inverses, composition).
Higher-order structures including vectors and matrices.

Numbers and Geometry

Numbers and Comparison.

Arithmetic operations, equations, etc...

Properties of integers and basics of number theory
Combinatorics

2D and 3D Geometry.

Logic and Logical Proof

Boolean values and their properties

Logical connectives and their properties: and, or, not, XOR, etc...

Truth tables.

Universal and existential quantification.

Notions of implication, converse, inverse, contrapositive, negation, and contradiction.
Direct Proof and Mathematical induction including strong or complete induction.

Problem Solving Strategies
Separation of concerns.
Structured decomposition.
Divide-and-conquer strategies.

Algorithmic Design

Values, variables, types, expressions, and assignment.

Conditional and iterative control structures.

Input/Output and “running” of an algorithm

Recursive/Mutually Recursive data structure and functions (including mathematical series).

Algorithmic Thinking

Asymptotic analysis of upper complexity bounds (informally if possible).

Standard complexity classes: constant, logarithmic, linear, O (n log n), quadratic, cubic,
exponential, etc...

Time and space trade-offs in algorithms.

SOl



: CIREAJIIVITY AGIEN‘CY e THE SYRIAN SCIENCE OLYMPIAD
ghadl g jrodlla s

SOl for 101 Syllabus
O Uad ol (6 giunn

g " DISTINCTION AND viqalivnalell slualq i

VO DV P VA [

lggrio bog caunidly 53l olusYlg ‘a@j}’l .
lede Oldas)lg Olegazxall  ®

lgailasg &_ﬂjﬂb OB e

Oligasnally dasdE LAYl Lpzdl sl o

dwodiglly SlasyI Y

d)laellg dall pgga0 @

Binall des byl Oldaslly dolusdl Slboa)l
NESY 33_).\9.’3 alaeYl oSbas e

Al anlly 3dlgdl e

&b lly lsY) gl o

el Olaly Gl LY

lpasbasg (lasly dall) (plaiell doudll o

&L xor ¢ &5 ool o9 tlpallasy duilaiall @il e bl Gldeall @
. B>l Jglu> @

JBYI e a9 Wiy dz g 1olecSll @

(2l paiiy Sally (il sLaBY) pogae e

L?ol:xfﬂ elydiwdlg aladl Oladl e

OHarddl J> Oloedlfwl L8
OWggunlly plgall Juad @
(“5_9—13-.‘*”9 ‘oﬁ.}.o.ﬂ dud=dl e

dd (3,8 Olenl il @

25195 paanatll 0

Slwdly &us byl Oldaally Jariadly Y gocially @uall doyxs @
L),y ol (Sl (0 @

el o syl Jolay lls S5 o

OMdially Lg1ds ddyanll ol gl dodgall sl @

g};lﬁln{&m A

(Tgron s S 9l9) s1oW eVl usdl Judxi @

) gl ol ¢ pinyle gl ol iadail] duwladl Ggasnll @
Login A8y cp3adll dolueg Jpdidll (50 o B85 @

SOl



“ DISTINCTION AND viquilunalell slualq il

ﬁREARVITY AGIEN‘CY iie THE SYRIAN SCIENCE OLYMPIAD
ghdll g juadll i

&=l

Skiena, S. S., & Revilla, M. A. (2006). Programming challenges: The programming contest training manual.
Springer Science & Business Media.

Halim, Steven, Felix Halim, Steven S. Skiena, and Miguel A. Revilla. Competitive Programming 3. Lulu
Independent Publish, 2013.

Knuth, D. E. (1997). The art of computer programming (Vol. 3). Pearson Education.
Cormen, T. H., Leiserson, C. E., Rivest, R. L., & Stein, C. (2009). Introduction to algorithms. MIT press.

Lee, R. C.T., Chang, R. C,, Tsai, Y. T., & Tseng, S. S. (2005). Introduction to the Design and Analysis of Algorithms.
Tata McGraw-Hill.

SOl



